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L egal Information

Theinformation 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 fitness for a particular purpose. Agilent Technologies shall not be liable
for errors contained herein or for incidental or consegquential damages in connection with the furnishing,
performance, or use of this material.

Where to Find the Latest Information

Documentation is updated periodically.

» For the latest information about Agilent Technologies PSA Spectrum Analyzers, including firmware upgrades
and application information, please visit the following Internet URL :

http:/mwww.agilent.com/find/psa

» Toreceivethe latest updates by email, subscribe to Agilent Email Updates:
http:/www.agilent.com/find/email updates

» Information on preventing spectrum analyzer damage can be found at:

http://www.agilent.com/find/tips
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1 Using This Document

This book, Volume 1, provides the user and programming information for the core spectrum analyzer
functions. For the one-button power measurement functionality refer to Volume 2, One Button
Measurements User’s and Programmer’s Reference.
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Using This Document
About the User’s and Programmer’s Information

About the User’sand Programmer’s I nfor mation

Your user’s and programmer’s information is organized in two volumes, Volume 1, Core Spectrum
Analyzer Functions User’s and Programmer’s Reference and Volume 2, One-Button Power
Measurements User’s and Programmer’s Reference.

This document is Volume 1 and provides user and programmer information for the core spectrum
analyzer functions only. Refer to Volume 2, One-Button Power Measurements User’s and Programmer’s
Reference for information about the Power Suite One-Button Power Measurements functionality.

NOTE The front- and rear-panel features, along with the numeric keypad and
apha-numeric softkey fundamentals are illustrated and described, in your Getting
Started guide.

What isin This Book

» Using This Document- describes the organization of this book.

» Instrument Functions - providesinformation about the front-panel and lower-level key functions of
your analyzer and their associated programming commands. Thisinformation is organized
alphabetically by the front-panel key name. For your convenience, the instrument functions
information has been divided into three separate chapters; Instrument Functions: A-L, Instrument
Functions: M-O, and Instrument Functions: P - Z.

NOTE The one-button power measurement functions and programming information is
provided in its own manual; if you are unable to locate the information you need in
this book, try Volume 2, One-Button Power Measurements User’s and
Programmer’s Reference.

* Programming Fundamentals - provides information on SCPI and C programming language basics,
and on using GPIB and LAN.

» Usingthe STATus System - provides information about the instruments internal status monitoring
system with information on how to monitor the status using a remote program and descriptions of all
the available commands.

* Menu Maps- illustrates the menu structure of the front-panel and lower-level keys. Refer to this
chapter to identify the lower-level softkeys associated with the front-panel keys.
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TermsUsed in This Book

There are many terms used throughout this book, for example “ active function block,” that are explained
in detail in the Getting Started guide. It is recommended that you read the Getting Started guide first.

The following terms are used to describe each key. A key description may not use al the terms.

Sate Saved: Indicates what happensto a particular function when the instrument state is saved
(either to diskette or theinternal C:\ drive). It also indicates whether the current
settings of the function are maintained if the instrument is powered on or preset using
Power On Last State or User Preset.

Dependencies/
Couplings: Describes dependencies or interactions to other functions or settings in the analyzer.

Factory Preset: Describes the function settings after aFactory Preset.

Default

Terminator: Indicates the units that will be attached to the numerical value that you have entered.
This default will be used from the front panel, when you terminate your entry by
pressing the Enter key, rather then selecting a units key. This default will be used
remotely when you send the command without specifying any units after your
value(s).

Range: Describes the range of the smallest to largest values to which the function can be set.
If you try to set avalue below the minimum value, the analyzer defaults to the
minimum value. If you try to set a value above the maximum value, the analyzer
defaults to the maximum value.

History: Describes the firmware revision history. Only applies after first firmware release.

Remote

Command: Shows the syntax requirements for each SCPI command.

Example: Provides command examples using the indicated remote command syntax.
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2 | nstrument Functions; A — L

This chapter provides key descriptions and programming information for the front-panel key functions
of your analyzer starting with the letters A through L. The front-panel functions are listed alphabetically
and are described with their associated menu keys. The lower-level menu keys are arranged and
described as they appear in your analyzer.
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Instrument Functions: A — L

NOTE The front- and rear-panel features, along with the numeric keypad and
alpha-numeric softkey fundamentals areillustrated and described, in your Getting
Started guide.
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Instrument Functions: A - L
AMPLITUDE /Y Scale

21 AMPLITUDE/Y Scale

Activates the Reference Level function and displays the Amplitude menu keys. These functions control
how data on the vertical (Y) axisis displayed and corrected, and control instrument settings that affect
the vertical axis.

2.1.1 RefLeve

Enables you to adjust the absolute amplitude represented by the top graticule line on the display (the
reference level). Ref in the upper left corner of the display, indicates the current value. The Amplitude,
Y Axis Units setting determines the Reference Level units. To change the reference level, use the
front-panel step keys, knob, or numeric keypad.

Key Path: AMPLITUDE /Y Scale
Dependencies
Couplings: If you reduce the Attenuation setting, the analyzer may have to lower the Reference

Level to maintain the proper level at the top of the screen. If you then increase
Attenuation, the Reference Level does not increase to its previous value.

When the input attenuator is auto-coupled, Attenuation (Auto), its setting may be
affected by changes in the reference level setting. See “ Attenuation” on page 36.

Reference level is affected by: Attenuation, Preamp, Ext Amp Gain, Reference level
offset, Max Mixer Level, Y-Axis Units.

State Saved: Saved in Instrument State

Factory Preset:  0dBm

Range: Determined by the settings of the input attenuator, reference level offset, external
amplitude gain, and whether the preamp (Option 1DS or 110) is on or off.

Examples:

—170 dBm to 30 dBm with zero reference level offset
—180 dBm to 20 dBm with 10 dB ext amp gain

—160 dBm to 40 dBm with 10 dB reference level offset
—170 dBm to 0 dBm with preamp on (Option 1DS or 110)
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AMPLITUDE /Y Scale

Remote Command:

: DI SPlay: WNDow 1] : TRACe: Y: [ SCALe] : RLEVel <anpl >
;D SPay: WNDow 1] : TRACe: Y: [ SCALe] : RLEVel ?
Example: D SP: WND: TRAC Y: RLEV 20 dbm

Sets the reference level to 20 dBm, which displaysin the current Y-Axis Units. For
example, if the Y-Axis Units are dBuV, then 127 dBuV will be displayed.

2.1.2 Attenuation

Allowsyou to adjust theinput attenuation. Press Atten Step to set the attenuation step so that attenuation
will changein 2 dB or 10 dB increments. The analyzer input attenuator reduces the power level of the
input signal delivered to the input mixer. If set manually, the attenuator is recoupled when Attenuation
(Auto) is selected. To enter avalue below 6 dB, you must use the front-panel numeric keypad.

Attenuation is coupled to Reference Level, so adjusting the Reference Level may change the
Attenuation. The analyzer selects an Attenuation setting that is as small as possible while keeping the
Ref Level at or below the Max Mixer Lvl setting. The current value isindicated by At t en at the top of
the display. A # appearsin front of At t en when Attenuation (Man) is selected.

CAUTION To prevent damage to the input mixer, do not exceed a power level of +30 dBm at the
input.

To prevent signal compression, keep the power at the input mixer below

0dBm (10 MHz - 200 MHz), below 3 dBm (200 MHz - 6.6 GHz), and below —2 dBm
(6.6 GHz - 50.0 GHz). With the attenuator set to Auto, asignal at or below the reference
level resultsin amixer level at or below —10 dBm.

Key Path: AMPLITUDE /Y Scale
State Saved: Saved in Instrument State
Factory Preset:  Auto Coupled, 10 dB (for external amplifier gain of 0 dB)

Resol ution/Rounding/

Truncation: The attenuation is resolved to 2 dB increments. If the valueis at least 0.5 dB over a
value, then the next higher value is selected. Therefore, 10.4 selects 10, while 10.5
selects 12.

Range: 0dBto70dB
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Remote Command:

[ : SENSe] : POMr [ : RF] : ATTenuat i on <rel _power >

[: SENSe] : POr [ : RF] : ATTenuat i on?

[ SENSe] : POer [ : RF] : ATTenuat i on: AUTO CFF| ON 0] 1
[ : SENSe] : POMNr [ : RF] : ATTenuat i on: AUTQ?

Remote Command Notes. The Reference Level setting may be affected when the Attenuation is
changed. SeeRef Level” on page 35.

Example: POWN ATT 30
POW ATT?
PON ATT: AUTO ON
POWN ATT: AUTO?

2.1.3 Scale/Div

Sets the units per vertical graticule division on the display. This function is only available when Scale
Type (Log) is selected and the vertical scale is power, or Demod View is on and the vertical scaleis
hertz. When Scale Type (Lin) is selected, Scale/Div is unavailable.

Key Path: AMPLITUDE /Y Scale
State Saved: Saved in Instrument State
Factory Preset: 10 dB, in logarithmic scale type

Fundamenta

Units: dB; kHz

Terminators: dB; Hz, kHz, MHz, GHz
Default

Terminator: dB; kHz

Range: 0.1dBto20dB

1 kHz to 240 kHz (When Demod View (On) is selected.)

Remote Command:

: Dl SPI ay: WNDow 1] : TRACe: Y: [ SCALe] : PDI Vi si on <power >
: Dl SPI ay: WNDow 1] : TRACe: Y: [ SCALe] : PDI Vi si on?
Example: DSP-WND: TRAC Y: POV 5 DB
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AMPLITUDE /Y Scale

2.1.4 ScaleType

Allows you to choose a linear or logarithmic vertical scale for the display and for remote data readout.

The scale type for display and remote data readout may be different from the scale used for averaging
processes. For information on the scale used for the averaging process, see “ Avg/VBW Type” on

page 72.

When Scale Type (Log) is selected, the vertical graticule divisions are scaled in logarithmic units. The
top line of the graticule is the Reference Level and uses the scaling per division, Scale/Div to assign
values to the other locations on the graticule.

When Scale Type (Lin) is selected, the vertical graticule divisions are linearly scaled with the reference
level value at the top of the display and zero volts at the bottom. Each vertical division of the graticule
represents one-tenth of the Reference Level.

The Y-axis units used for each type of display are set by pressing Y Axis Units. The analyzer remembers
the settings for both Log and Lin.

Key Path: AMPLITUDE /Y Scale
State Saved: Saved in Instrument State
Factory Preset:  Log

Remote Command:
: DI SPl ay: WNDow 1] : TRACe: Y: [ SCALe] : SPAG ng LI Near | LOGarithm c
: DI SPI ay: WNDow 1] : TRACe: Y: [ SCALe] : SPAG ng?
Example: D SP: WND: TRAC: Y: SPAC LOG
D SP: WND: TRAC: Y: SPAC?

215 Presd Center

Adjusts the centering of the preselector filter to optimize the amplitude accuracy at the frequency of the
active marker. If no marker is on when Presel Center is pressed, the analyzer turns on the currently
selected marker and does a peak search. If amarker is already on, it should be placed on the peak of
interest before pressing Presel Center.

Some models of the analyzer contain more than one preselector. The microwave preselector is used for
frequencies from 2.85 or 3.05 GHz (depending on frequency band) to 26.8 GHz. The millimeter
preselector is used for frequencies from 26.5 GHz to the maximum frequency of the analyzer (the
millimeter preselector is only available in analyzers with a frequency range greater than 26.5 GHz). To
center both presel ectors, the user must set up and request a Presel Center in amicrowave band, then set
up and request a Presel Center in amillimeter band. (See Presel Adjust for more details.).

The unpresel ected high-band Option 123 lets you bypass the presel ector path. (See Input/Output,
Microwave Preselector and Input/output, yW/mmW Preselectors.)

When the preselector path is bypassed, the Presel Center and Presel Adjust keys are unavailable
(unless you are using external mixing with preselected external mixers.)

For proper preselector centering, you should make sure that:
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- If the marker is off, the highest peak onscreen isvalid for centering and isin the range of an active
preselector

or

« |If themarker is on, the signal at the marker is a peak that allows centering and isin the range of an
active preselector.

Other considerations or cautions include:

- |f amarker isalready on, the analyzer attempts the centering at the current marker position and no
peak search is performed. (This allows the user to center the preselector for signals which are not the
strongest on-screen signals.)

» The preselector path can be bypassed. See Input/Output, Microwave Preselector and Input/output,
uW/mmW Preselectors. If it is bypassed, this functionality is not available.

« If thesignal at the marker position is unstable the algorithm will not function properly. An example of
this would be noise or a noise-like signal like a CDMA digital communications signal.

» Thereisno preselector for signals below 3.05 GHz (in band 0).

«  With Input Mixer (Ext) selected and the Mixer Type set to Presel (preselected), Presel Center
adjusts the frequency of the external preselector filter to maximize the amplitude at the active marker

frequency.

Key Path: AMPLITUDE /Y Scale
Dependencies/
Couplings: Thisfunction is not available (grayed out) if:

» the preselector is off. (See Input/Output, Microwave Preselector and
Input/output, yW/mmW Preselectors.)

« externa mixing is selected and Mixer Type is unpreselected.
- thefrequency rangeisentirely within band 0 (0 Hz to ~3.05 GHZz).
 the gated sweep function is on (Sweep, Gate on.)

History: Modified in revision A.09.00.

Remote Command:
[ : SENSe] : POVer [ : RF] : PCEN er

Remote Command Notes: |f this command is sent in a non-preselected band, or if the active marker is
less than 3 GHz, an error message is sent.

Example: PON PCEN
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2.1.6 Presd Adjust

Allows you to manually adjust the preselector filter center frequency to optimize its response on the
signal of interest. Thisfunction is not availablein frequency band 0. It is for signals >2.85 GHz in band
1 and higher. It isnot available if the preselector is turned off. The key a so accesses the menu to choose
the desired preselector.

For general purpose signal analysis, using Presel Center isrecommended. Centering the filter
minimizes the impact of long-term preselector drift. Presel Adjust can be used instead to manually
optimize the preselector. One application of manual optimization would be to peak the presel ector
response, which both optimizes the signal -to-noi se ratio and minimizes amplitude variations due to small
(short-term) preselector drifting.

The analyzer can contain more than one preselector. E4446A, E4447A, and E4448A analyzers have

3 GHz to 26.5 GHz preselector bands and >26.5 GHz presel ector bands. The adjustment is presel ector
specific and the analyzer stores avalue for each preselector. Therefore, when the desired frequency range
includes frequencies both below and above 26.5 GHz, you must center or adjust each presel ector.

Thekey readout shows which preselector will be adjusted when the key is pressed. The choices are [3-26
GHz], [26-50 GHZz], and [External]. After performing a Presel Center, the value that is shown on the
Presel Adjust key isthe offset from nominal of the affected preselector’s frequency.

With Presel Adjust selected, press the key again to access the presel ector selection menu to select the
presel ector you wish to adjust. Some instrument settings will force a presel ector selection. The following
flowchart shows the conditions that cause the presel ector selection to change:

Key Path: AMPLITUDE /Y Scale
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Dependencies/
Couplings: Thisfunction is not available (grayed out) if:

» the preselector is off. (See Input/Output, Microwave Preselector and
Input/output, yW/mmW Preselectors.)

» external mixing is selected and Mixer Type is unpresel ected.
» thefrequency rangeis entirely within band 0 (0 Hz to ~3.05 GHZz).
« the gated sweep function is on (Sweep, Gate on.)

State Saved: Saved in Instrument State

Factory Preset:  3-26 GHz, 0.0 Hz

Range: —500 MHz to 500 MHz

History: Modified in revision A.09.00.

Remote Command:
[ SENSe] : POVér [ : RF] : PADJust <freg>
[: SENSe] : POMr [ : RF] : PADJust ?
[ : SENSe] : POMNr [ : RF] : PADJust : PRESel ect or MMVe| MAWve| EXTer nal
[ : SENSe] : POVer [ : RF] : PADJust : PRESel ect or ?
Example: POW PADJ: PRES MWV
PON PADJ 100 KHZ
217 3-26GHz

Selects the preselector for the analyzers microwave frequency bands.

Key Path: AMPLITUDE /Y Scale, Presel Adjust
Dependencies
Couplings: Thisfunction is not available (grayed out) if:

« the microwave preselector is bypassed (see Input/Output, Microwave
Preselector and Input/output, yW/mmW Preselectors.) Error 229 is sent.

» external mixing is selected. Error 231 is sent.

« thespanisentirely in band 0. Error 208 is sent.

» thespanisentirely in bands 5-6. Error 208 is sent.
History: Modified in revision A.09.00.

Remote Command:

See “Presel Adjust” on page 40.
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2171 26-50GHz

Selects the preselector for the analyzer’s millimeterwave frequency bands.

Key Path: AMPLITUDE /Y Scale, Presel Adjust
Dependencies/
Couplings: Thisfunction is not available (grayed out) if:

« the millimeter wave preselector is bypassed (see Input/output, yW/mmwW
Preselectors.) Error 229 is sent.

» no part of the spanisin bands5 or 6. Error 208 is sent.

 using external mixing. Error 231 is sent.

History: Modified in revision A.09.00.

Remote Command:

See “Presel Adjust” on page 40.

2.1.7.2 External

Selects the external mixer presel ector.

Key Path: AMPLITUDE /Y Scale, Presel Adjust
Dependencies/
Couplings: « Itisonly availableif Option AYZ isinstalled.

« ltisunavailableif external mixing is off. Error 232 is sent.
- Itisunavailableif you are using external mixing and have specified an
unpreselected external mixer. Error 230 is sent.

History: Added in revision A.06.00.

Remote Command:

See “Presel Adjust” on page 40.

2.1.8 Y AxisUnits

Displays the menu keys that enable you to change the vertical (Y) axis amplitude units. The analyzer
retains the entered Y Axis Units separately for both Log and Lin amplitude scale types. For example, if
Scale Type hasbeen set to Log, and you set Y Axis Units to dBm, pressing Scale Type (Log) setstheY
Axis Units todBm. If Scale Type hasbeen set to Lin and you set Y Axis Units to Volts, pressing Scale
Type (Lin) setsthe Y Axis Units to Volts. Pressing Scale Type (Log) again setsthe Y Axis Units back to
dBm.

Thiskey is unavailable (grayed out) when the FM Demod View ison.

Y Axis Units, in conjunction with the Scale Type, affect how the datais read off the display, markers,
and over the remote interface. When using the remote interface no units are returned, so you must know
what the Y-AXxis units are to interpret the results.

Key Path: AMPLITUDE /Y Scale
State Saved: Saved in Instrument State
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Factory Preset:  For Scale Type (Log) =dBm
For Scale Type (Lin) = Volts

Remote Command:
: UNI T: PONér DBV DBW| DBVA| V| W Al DBUV| DBUA| DBUVM DBUAM DBPT| DBG
:UN T: PONer ?

Remote Command

Notes: The settings of Y Axis Units and Scale Type, affect how the datais read over the
remote interface. When using the remote interface no units are returned, so you must
know what the Y-AXis units are to interpret the results:

Example 1, set the following:

Scale Type (Log)
Y Axis Units, dBm
Scale/Div, 1 dB
Ref Level, 10 dBm

This setsthe top line to 10 dBm with each vertical division representing 1 dB. Thus, if
apoint on trace 1 ison the fifth graticule line from the top, it represents 5 dBm and
will read out remotely as 5.

Example 2, set the following:

Scale Type (Lin)
Y Axis Units, Volts
Ref Level, 100 mV (10 mV/div)

This sets the top line to 100 mV and the bottom line to 0V, so each vertical division
represents 10 mV. Thus, if apoint on trace 1 is on the fifth graticule line from the top,
it represents 50 mV and will read out remotely as 50.

Example: UN T: POW dBnV
UNI T: PO/P
2.1.8.1 dBm

Sets the amplitude unitsto dBm.
Key Path: AMPLITUDE /Y Scale, More, Y Axis Units

Remote Command:
See®Y AxisUnits’ on page 42.
Example: UN T: PON DBM

2182 dBmV
Sets the amplitude unitsto dBmV.
Key Path: AMPLITUDE /Y Scale, More, Y Axis Units
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Remote Command:
See“Y AxisUnits’ on page 42.
Example: WUN T: PON DBW

2.1.8.3 dBmA
Sets the amplitude units to dBmA.
Key Path: AMPLITUDE / Y Scale, More, Y Axis Units

Remote Command:
See“Y AxisUnits’ on page 42.
Example: UN T: PON DBVA

2184 Volts
Sets the amplitude units to volts.

Key Path: AMPLITUDE /Y Scale, More, Y Axis Units

Remote Command:

See“Y AxisUnits’ on page 42.
Example: UNI T: POV V
2185 Watts

Sets the amplitude units to watts.

Key Path: AMPLITUDE / Y Scale, More, Y Axis Units

Remote Command:
See“Y AxisUnits’ on page 42.
Example: UN T: PONW

2.1.86 Amps

Sets the amplitude units to amps.

Key Path: AMPLITUDE /Y Scale, More, Y Axis Units
History: Added with firmware revision A.06.00

Remote Command:
See“Y AxisUnits’ on page 42.
Example: UNI T: POV A
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2.1.8.7 dBuv
Sets the amplitude unitsto dBuV.
Key Path: AMPLITUDE /Y Scale, More, Y Axis Units

Remote Command:
See®Y AxisUnits’ on page 42.
Example: UN T: PON DBW

2.1.8.8 dBuA

Sets the amplitude unitsto dBuA.

Key Path: AMPLITUDE /Y Scale, More, Y Axis Units
History: Added with firmware revision A.06.00

Remote Command:
See"Y AxisUnits’ on page 42.
Example: UN T: PON DBUA

2189 dBuv/m

Sets the amplitude unitsto dBuV/m. Thisis aunit specifically applicable to EMI field strength
measurements. In the absence of a correction factor this unit istreated by the instrument exactly as
though it were dBuV. You must load an appropriate correction factor using amplitude correctionsfor this
unit to generate meaningful results. Therefore, thiskey is unavailable unless one of the correctionsis
turned on (in Amplitude, Corrections menu) and Apply Corrections is set to Yes.

Key Path: AMPLITUDE /Y Scale, More, Y Axis Units

Dependencies/

Couplings: If the grayed out key is pressed, an error message is generated.
History: Added with firmware revision A.06.00

Remote Command:
See*Y AxisUnits’ on page 42.
Example: UN T: POV DBUVM

2.1.8.10 dBuA/m

Sets the amplitude unitsto dBuA/m. Thisisaunit specifically applicable to EMI field strength
measurements. In the absence of a correction factor this unit istreated by the instrument exactly as
though it were dBuV. You must load an appropriate correction factor using amplitude correctionsfor this
unit to generate meaningful results. Therefore, this key is unavailable unless one of the correctionsis
turned on (in Amplitude, Corrections menu) and Apply Corrections is set to Yes.

Key Path: AMPLITUDE /Y Scale, More, Y Axis Units
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Dependencies
Couplings: If the grayed out key is pressed, an error message is generated.
History: Added with firmware revision A.06.00

Remote Command:
See“Y AxisUnits’ on page 42.
Example: UNI T: PON DBUAM

21811 dBpT

Sets the amplitude unitsto dBpT. Thisis aunit specifically applicable to EMI field strength
measurements. In the absence of a correction factor this unit is treated by the instrument exactly as
though it were dBuV. You must load an appropriate correction factor using amplitude correctionsfor this
unit to generate meaningful results. Therefore, this key is unavailable unless one of the correctionsis
turned on (in Amplitude, Corrections menu) and Apply Corrections isset to Yes.

Key Path: AMPLITUDE /Y Scale, More, Y Axis Units

Dependencies/

Couplings: If the grayed out key is pressed, an error message is generated.
History: Added with firmware revision A.06.00

Remote Command:
See“Y AxisUnits’ on page 42.
Example: UN T: POW DBPT

21812 dBG

Sets the amplitude units to dBG. Thisis a unit specifically applicable to EMI field strength
measurements. In the absence of a correction factor this unit is treated by the instrument exactly as
though it were dBuV. You must load an appropriate correction factor using amplitude correctionsfor this
unit to generate meaningful results. Therefore, thiskey is unavailable unless one of the correctionsis
turned on (in Amplitude, Corrections menu) and Apply Corrections is set to Yes.

Key Path: AMPLITUDE /Y Scale, More, Y Axis Units

Dependencies/

Couplings: If the grayed out key is pressed, an error message is generated.
History: Added with firmware revision A.06.00

Remote Command:
See“Y Axis Units’ on page 42.
Example: UN T: POV DBG

2.19 Ref Lvl Offset

Allows you to add an offset value to the displayed reference level. The reference level is the absolute
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amplitude represented by the top graticule line on the display. Reference-level offsets are entered by
using the numeric keypad or programming commands. The knob and step keys are not active.

Offsets are used when a gain or loss occurs between a device under test and the analyzer input. Thus, the
signal level measured by the analyzer may be thought of asthe level at theinput of an external amplitude
conversion device. Entering an offset does not affect the trace position or attenuation value, just the
displayed value readouts such as reference level and marker amplitudes.

The maximum reference level available is dependent on the reference level offset. That is, Ref Level —
Ref Level Offsat must be in the range —170 to +30 dBm.

For example, the reference level value range can be initially set to values from —170 dBm to 30 dBm
with no reference level offset. If thereference level isfirst set to —20 dBm, then the reference level offset
can be set to values of —50 to +150 dB.

If the reference level offset isfirst set to —30 dB, then the reference level can be set to values of —200
dBmto 0 dBm. Inthis case, the reference level is* clamped” at 0 dBm because the maximum limit of
+30 dBm is reached with areference level setting of 0 dBm with an offset of —30 dB. If instead, the
reference level offset isfirst set to 30 dB, then the reference level can be set to values of —140 to +60
dBm.

When areference level offset is entered, the offset value appears on the left side of the display under
Cf f st (as opposed to frequency offsets which appear at the bottom of the display.) To eliminate an
offset, press Ref Lvl Offst, 0, and dB.

Key Path: AMPLITUDE /Y Scale

Key Notes: Only numeric entries are valid, the knob and step keys are not applicable to this
function.

Annunciation/

Annotation: The offset is displayed to the | eft of the Trace window; third from the top, just below
the scale type.

State Saved: Saved in Instrument State
Factory Preset: 0.0dB
Range: -327.6 dB to 327.6 dB

Remote Command:

: Dl SPI ay: WNDow 1] : TRACe: Y: [ SCALe] : RLEVel : OFFSet <rel _power > (in dB)
: DI SPl ay: WNDow 1] : TRAGCe: Y: [ SCALe] : RLEVel : OFFSet ?

Example: D SP: WND: TRAC. Y: RLEV: CFFS 12.7

Setsthe Ref Level Offset to 12.7 dB. The only valid suffix isdB. If no suffix is sent,
dB will be assumed.

2.1.10 Int Preamp

(Options 1DSand 110 only.) Turnstheinternal preamp on and off. Option 1DS preamp functions over a
frequency range of 100 kHz to 3 GHz. Option 110 preamp functions over a frequency range of 100 kHz
to 50 GHz. When the preamp is on, an automatic adjustment compensates for the gain of the preamp so
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that the displayed amplitude readings still accurately reflect the value at the analyzer input connector.
The Option 1DS preamp is switched off for frequencies above 3 GHz, and the correction is not applied,
even though the PA annotation remains on screen. For signal frequencies below 100 kHz, the preamp is
not automatically switched out, but signal amplitude roll-off occurs evenin the “DC” setting of the RF
Coupling contral.

The gain of the preamp is nominally 30 dB. This functionality is not available when using external
mixing.

Key Path: AMPLITUDE /Y Scale
Dependencies/
Couplings: Reference level, Attenuation

State Saved: Saved in Instrument State
Factory Preset:  Off

Remote Command:
[: SENSe] : POMer[: RF] : GAIN : STATe] OFFf ONJ O] 1
[ SENSe]: POr|[: RF]: GAI N : STATe] ?
Example: PONGAIN 1
POW GAI N?

2.1.11 Corrections

Accesses the Corrections menu keys that allow you to enable the corrections function and to select
which set of correction factors you wish to modify. These frequency and amplitude corrections will be
applied to the displayed datato correct for system losses or gains outside the analyzer. Four different sets
of correction data can be stored.

Key Path: AMPLITUDE / Y Scale, More

Remote Command:
There is no equivalent remote command for this key.
21111 Apply Corrections

Pressing Apply Corrections (Yes) turns on the amplitude-correction factors. Corrections will only be
applied for the sets of correction factors whose correction state is set to On. To turn a set of correction
factors on, use the Correction On Off key in the Antenna, Cable, Other, or User menus.

Key Path: AMPLITUDE /Y Scale, More, Corrections
Annunciation/
Annotation: When Apply Corrections (Yes) is selected, an Awill appear in the screen annotation

on theleft edge of the display, whether or not a correction set has been turned on using
the Correction (On) key in the Antenna, Cable, Other, or User menus.

State Saved: Saved in Instrument State
Factory Preset:  No
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Remote Command:
[ : SENSe] : CORRect i on: CSET: ALL[: STATe] OFF|CN O] 1
[ : SENSe] : CORRect i on: CSET: ALL[ : STATe] ?

Remote Command Notes: To turn On or Off an individual correction set, use:
[ : SENSe] : CORRect i on: CSET[ 1] | 2| 3| 4[ : STATe]

Example: CORR CSET: ALL ON
CORR CSET: ALL?

2.1.11.2 Antenna, Cable, Other, and User Keys

Pressing Antenna, Cable, Other, or User accesses the Correction menu for that type of correction data.
These 4 keys display the status of correction sets. If the key indicates On, then amplitude corrections for
this type have been enabled. To perform the corrections, both this key and Apply Corrections must
indicate Yes. The statusistoggled in the correction set menu located under Correction.

Key Path: AMPLITUDE / Y Scale, More, Corrections

Remote Command:
Thereis no remote command for this key.
2.1.11.2.1 Correction

Turns the amplitude correction function on or off for the specific set of correction data. The corrections
state must be set to On for the correction to be applied.

NOTE Antenna, Cable, and Other correction factors are generally entered as positive values.
Thisindicates alossin the external device. User correction factors are typically entered
as negative values which indicate a gain in the external device.

Key Path: AMPLITUDE /Y Scale, More, Corrections, Antenna (Cable, Other, or User)
State Saved: Saved in Instrument State
Factory Preset:  No

Remote Command:
[ : SENSe] : OCORRect i on: CSET[ 1] | 2| 3| 4[ : STATe] OFF| ON 0| 1
[ : SENSe] : CORRect i on: CSET[ 1] | 2| 3| 4[ : STATe] ?

Remote Command
Notes: [ : SENSe] : CORRect i on: CSET: ALL[ : STATe] must be set to on for thiscommand
to function.

CSET number equivalentsto front-panel access definitions are as follows:

CSET or CSET1 is Antenna
CSET2isCable
CSET3is Other
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CSET4 isUser
Example: OORR CSET2 ON
OORR CSET2?

21.11.2.2 Edit

Accesses menu keys that allow you to create and edit an amplitude-correction factor set. It puts the
analyzer into a split-screen mode where the correction datais displayed in atable under the trace data.
Pressing ESC while in this menu will exit the menu and remove the table from the screen. New points
will be applied only after the editor is closed.

Key Path: AMPLITUDE / Y Scale, More, Corrections, Antenna (Cable, Other, or User)

Remote Command:

[ : SENSe] : CORRect i on: CSET[ 1] | 2| 3| 4: DATA
<freg>, <rel _anpl >{, <freqg>, <rel _anpl >} Creates an amplitude-correction factor set

[ : SENSe] : OORRect i on: CSET[ 1] | 2| 3| 4: DATA: MERGe

<freqg> <rel _anpl >{, <freqg>, <rel _anpl >} Addsthe points with the specified values to the
current amplitude correction data, allowing you to merge correction data. If too much datais merged, as
many points as possible are merged into the existing data and then an error is reported.

[ : SENSe] : GORRect i on: CSET[ 1] | 2| 3| 4: DATA?

Remote Command Notes: [: SENSe] : CCRRect i on: CSET: ALL[ : STATe] must be set to on for this
command to function.

CSET number equivalents to front-panel access definitions are as follows:

CSET or CSET1 is Antenna
CSET2 is Cable

CSET3 is Other

CSET4 is User

- <freg> isthe frequency (in Hz) where the correction should be applied; no unit is
allowed in this parameter

« <rel_ampl> isthe amount of relative amplitude correction (in dB) needed; no unit
isalowed in this parameter

Example: : OORR CSET2: DATA 900ES6, 0. 3, 1. 0OE9, 0. 35, 1. 3E9, 0. 2
2111221 Point

Allows you to create or edit an amplitude-correction factor data point. Up to 200 points may be defined
for each set. Enter the point number to be created or edited by using the numeric keypad, then press
Enter, or use the knob or step keys to move to an existing point. After selecting a point, Frequency
becomes active.

Key Path: AMPLITUDE /Y Scale, More, Corrections, Antenna (Cable, Other, or User), Edit

State Saved: Not part of instrument state, saved in a corrections file.
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Remote Command:

See “Edit” on page 50.

2.1.11.2.2.2 Frequency

A frequency coordinate must always be specified for amplitude-correction factors. Amplitude-correction
datais sorted in the table by frequency. The sorting occurs immediately after you have entered the
frequency value through the front-panel.

Allows you to enter the frequency value for an amplitude-correction point. Enter the frequency value by using the
numeric keypad. Change the frequency value by using the step keys or the knob. After entering a frequency,
Amplitude becomes active.

NOTE The amplitude correction entered for the lowest frequency will be applied to all frequencies less
than the lowest frequency entered. Similarly, the amplitude correction for the highest frequency
entered will be applied to all frequencies greater than the highest frequency entered.

Key Path: AMPLITUDE / Y Scale, More, Corrections, Antenna (Cable, Other, or User), Edit

State Saved: Not part of instrument state, saved in a correctionsfile.

Remote Command:
See “Edit” on page 50.
21.11.2.2.3 Amplitude

Allowsyou to enter the amplitude value for the current amplitude-correction point. After entering an amplitude, the
point number automatically increments and Frequency becomes active to allow entry of the frequency of the next
point.

Key Path: AMPLITUDE / Y Scale, More, Corrections, Antenna (Cable, Other, or User), Edit

State Saved: Not part of instrument state, saved in a correctionsfile.

Remote Command:

See “Edit” on page 50.

2.1.11.2.2.4 Deete Point

Allows you to delete the amplitude-correction data for the currently selected point. The prompt “I f you are
sure, press key again to del et e” will appear on the display. Pressing Delete Point again will delete the
point and adjust al of the point numbers as appropriate.

Key Path: AMPLITUDE / Y Scale, More, Corrections, Antenna (Cable, Other, or User), Edit

Remote Command:
See “Edit” on page 50.
2.1.11.2.3 Delete Corrections

Allows you to clear al datafrom the selected amplitude-correction set. The prompt “I f you are
sure, press key again to del et e” will appear on the display. Pressing Delete again will delete
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the correction set.

Key Path: AMPLITUDE /Y Scale, More, Corrections, Antenna (Cable, Other, or User)

Remote Command:
[ : SENSe] : OORRect i on: CSET[ 1] | 2| 3| 4: DELet e
Remote Command Notes: CSET number equival ents to front-panel access definitions are as follows:

CSET or CSET1 is Antenna
CSET2isCable

CSET3 is Other

CSET4 isUser

Example: CORR CSET4: DEL

2.1.11.3 FreqInterp

Allows you to determine how trace values are computed between points in a correction table. If the
linear mode is selected, a straight line is used between points in the correction table (for alinear
frequency scale and for a decibel amplitude scale). If the logarithmic mode is selected, frequency values
between points are computed by first taking the logarithm of both table values and the intermediate
value, while using decibel amplitude values.

Key Path: AMPLITUDE /Y Scale, More, Corrections
State Saved: Not saved in instrument state
Factory Preset:  Not affected by Factory Preset. Will be set to linear by Restore Factory Defaults.

Remote Command:
[ SENSe] : CCRRect i on: CSET[ 1] 2| 3] 4: X: SPAC ng LI Near | LOGrithnic
Example: OCRR CSET4: X: SPAC LOG

2.1.11.4 Delete All Corrections

Allows you to delete all amplitude-correction sets.

Key Path: AMPLITUDE /Y Scale, More, Corrections
Dependencies/
Couplings: If corrections are on, corrections are turned off.

Remote Command:

[ SENSe] : CCRRect i on: CSET: ALL: DELet e
Example: OCORR CSET: ALL: DEL
2.1.12 Ext Amp Gain

Compensates for external gain or loss. The function is similar to the Ref Lvl Offset function, however
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this value is considered, along with the maximum mixer level setting, to determine the attenuation
required (10 dB of Attenuation is added for every 10 dB of External Amp Gain). The gain is subtracted
from the amplitude readout so that the displayed signal level representsthe signal level at the input of the
external device.

Gains may only be entered with the numeric keypad or programming commands, not the knob or step
keys.

Key Path: AMPLITUDE / Y Scale

State Saved: Saved in Instrument State, and survives a Preset and power cycle.

Factory

Default: 0odB

Range: —81.90 dB t0 81.90 dB

NOTE Ext Amp Gain is not affected by a Factory Preset or power cycle. It can be reset to the

factory default by pressing System, Restore Sys Defaults.

Remote Command:

[: SENSe] : CORRect i on: OFFSet [ : MAGN t ude] <rel ative_ power > (indB)
[ : SENSe] : OCRRect i on: OFFSet [ : MAGN t ude] ?

Example: CCRR CFFS: VAGN 7.3 DB

Setsthe Ext Amp Gainto 7.3 dB. The only valid suffix isdB. If no suffix issent, dB is
assumed.

2.1.13 Atten Sep

Enables you to select 2 dB or 10 dB step resolution for input attenuation.
Key Path: AMPLITUDE /Y Scale

Saved State: Saved in Instrument State

Factory Preset: 2dB

Remote Command:

[: SENSe] : POMer [ : RF] : ATTenuat i on: STEP[ : | NCRenent ] <i nt eger > (indB)
[ : SENSe] : POMr [ : RF] : ATTenuat i on: STEP[ : | NCRerrent | ?

Example: PON ATT: STEP 10

Sets the Attenuation to 10 dB. The only valid suffix isdB. If no suffix issent, dB is
assumed.

If avalue>5isentered, 10 is used.
If avalue<5isentered, 2 isused
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2.1.14 Max Mixer Lvl

Enables you to set the relationship between the highest signal that can be displayed (the reference level)
and the input attenuation. The relationship applies whenever the Attenuation is set to Auto. The
relationship is that the attenuation is given by the reference level minus the max mixer level. For
example, as the reference level changes, the input attenuator changes to ensure that asignal at the
reference level does not exceed the Max Mixer Lvl setting.

Key Path: AMPLITUDE /Y Scale

State Saved: Saved in Instrument State

Factory Preset: —10dBm

Range: —50 dBm to —10 dBm (internal mixing)
—50 dBm to +10 dBm (external mixing)

Remote Command:

[: SENSe] : PO/er|[: RF]: M Xer: RANCGe[ : UPPer] <power >
[: SENSe] : POMer [ : RF] : M Xer : RANGe[ : UPPer] ?
Example: PON M X: RANG - 15 dBm
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2.2 Auto Couple

Coupled functions are functions that are linked to or dependent on other functions. Pressing Auto
Couple displays some of the most important coupled analyzer functions.

An example of acoupled function is Res BW (resolution bandwidth). When Res BW is set to auto, the
Res BW is automatically set based on the span setting.

Coupled functions are affected depending on how they are coupled. For example, Video BW is coupled
to Res BW, so changing Res BW affects Video BW, but changing Video BW does not affect Res BW.
Changing Video BW putsit in manual (instead of auto-coupled). When Video BW isset to Man itis
unaffected by Res BW changes.

When afunction isin the Man state, a# will appear next to its annotation on the display. If one or more
functions are manually set so that the amplitude or frequency measurement becomes uncalibrated, “Meas
Uncal” appears on the top right side of the graticule.

2.2.1 AutoAll

Auto-couples al coupled functions. If Auto All is pressed, all coupled functions are set to Auto. Setting
any auto coupled function to Man (manual), uncouples that function without changing the coupling of
other functions.

Coupled functions are functions that are linked. When Auto All is pressed, the analyzer automatically
couples all instrument settings that have auto and manual choices. In most cases, these auto settings give
the most accurate measurements and optimum dynamic range. When a function is coupled, it isin the
Auto state. When it isuncoupled it isin the Man state.

Key Path: Auto Couple
Dependencies/
Couplings: When Auto All is selected:

« Resolution BW couplesto: Span and Span/RBW

« Video BW couplesto: Res BW and VBW/RBW

« Sweep Time couplesto: Res BW; Video BW; Detector; Span and Center
Frequency

» CF Step couplesto: Span in swept spans, to Res BW in zero span

» Attenuation couplesto: Ref Level; Ext Amp Gain; Atten Step; Max Mixer Lvl;
and Int Preamp

e FFT & Sweep couplesto: Res BW and Span

« PhNoise Opt (phase noise optimization) couplesto: Res BW; Span and FFT &
Sweep sweep type

» Detector couplesto: marker functions; Avg/VBW Type; Average On Off; Max
Hold and Min Hold

« Average Type couplesto: the marker functions; Detector and Scale Type

« ADC Dither couplesto: Sweep Type; Span; Res BW; ADC Ranging and
FFTs/Span

« VBW/RBW ratioissetto 1.0

» Span/RBW ratiois set to Auto
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» Auto Sweep Time is set to Normal

» FFT & Sweep is set to Auto:Best Dynamic Range
» ADC Ranging is set to Autorange

« Marker Count, Gate Time is set to Auto

NOTE Marker Trace and Printer have an Auto setting, but are not affected by Auto All.

Remote Command:
: COUPl e ALL| NONE
QO e?

Remote Command Notes: COUPI e NONE sets all the functions to the manual (not coupled) mode.
There is no front-panel key equivalent to the COUPI e NONE command.

QORI e ALL putsal the functions into the auto coupled mode.
Example: COP ALL

222 FFT & Sweep
Selects the FFT vs. Sweep key functions.

NOTE FFT “sweeps’ should not be used when making EMI measurements. When an EMI
detector is selected, Manual:FFT isgrayed out. If Manual:FFT is selected first, the EMI
detectors are grayed out.

Key Path: Auto Couple

Remote Command:

[ 1 SENSe] : SWEep: TYPE AUTQ FFT| SWEep changes the sweep typeto FFT or swept, or it lets the
analyzer automatically choose the type of analysis to use based on current instrument settings.

[ : SENSe] : SWEep: TYPE?
Example: SVE: TYPE FFT

56 Chapter 2



Instrument Functions: A - L
Auto Couple

2221 Auto: Best Dynamic Range

This function is automatically activated when Auto All is selected. Selecting Auto: Best Dynamic
Range tells the analyzer to choose between swept and FFT analysis, with a primary goa of optimizing
the dynamic range. If the dynamic rangeis very close between swept and FFT, then it chooses the faster
one.

While Zero Span is selected, thiskey is grayed out. The status of the FFT & Swept selection is saved
when entering zero span and is restored when leaving zero span.

Key Path: Auto Couple, FFT & Sweep
Saved State; Saved in Instrument State

Remote Command:

[ : SENSe] : SWWEep: TYPE: AUTO RULes SPEed| DRANge selects the rulesto use when
SWE:TYPE AUTO is selected. This setting, combined with your current analyzer setup, isused to select
either FFT or swept mode.

[ : SENSe] : SWEep: TYPE: AUTO RULes?
Example: SVEep: TYPE AUTOsel ects the automatic mode.
SVE: TYPE: AUTO RUL DRAN sets the rules for the auto mode to dynamic range.

2.2.2.2 Auto: Best Speed

Selecting Auto: Best Speed tellsthe analyzer to choose between FFT or swept analysis based on the
fastest analyzer speed. While Zero Span is selected, thiskey is grayed out. The auto-couple settings are
kept in memory and are restored whenever leaving Zero Span.

Key Path: Auto Couple, FFT & Sweep
Saved State: Saved in Instrument State

Remote Command:

[ : SENSe] : S\WEep: TYPE: AUTO RULes SPEed| DRANge selects the rules to use when
SWE:TYPE AUTO isselected. This setting, combined with your current analyzer setup, is used to select
either FFT or swept mode.

See " Auto: Best Dynamic Range” on page 57.
Example: SWEep: TYPE AUTOSselects the automatic mode.
SVE: TYPE: AUTO RUL SPE setsthe rules for the auto mode to speed

2.2.2.3 Manual: Swept
Manually selects swept analysis, so it cannot change automatically to FFT.

While Zero Span is selected, thiskey is grayed out. The status of the FFT & Swept selection is saved
when entering zero span and is restored when leaving zero span.

Key Path: Auto Couple, FFT & Sweep
Saved State: Saved in Instrument State
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Remote Command:

Use[: SENSe] : SWEep: TYPE AUTQ FFT| S\WWEep
See “FFT & Sweep” on page 56.

Example:

SVE: TYPE SVE

2224 Manual: FFT

Manually selects FFT analysis, so it cannot change automatically to swept.

While Zero Span is selected, this key is grayed out. The status of the FFT & Swept selection is saved
when entering zero span and is restored when leaving zero span.

TIP

Making Gated FFT Measurements With Your PSA

The process of making a spectrum measurement with FFTs is inherently a“gated”
process, in that the spectrum is computed from atime record of short duration, much like
agate signal in swept-gated analysis.

The duration of the time record is 1.83 divided by the RBW, within atolerance of about
3% for bandwidths up through 1 MHz. Therefore, unlike swept gated analysis, the
duration of the analysisisfixed by the RBW, not by the gate signal. Because FFT analysis
isinherently faster than swept analysis, the gated FFT measurements can have better
frequency resolution (anarrower RBW) than would swept analysisfor agiven duration of
the signal to be analyzed.

FFT analysisin the PSA usually involves making autoranged measurements, and the time
reguired to autorange the FFT can be both long and inconsistent. The PSA hardware
automatically setsthe ADC Ranging to Bypass when any trigger, except Free Run is
selected.

To make a gated FFT measurement, set the analyzer as follows.
1. PressAuto Couple, FFT & Sweep to select Manual: FFT.

2. Set the resolution bandwidth to 1.83 divided by the required analysistime, or higher,
by pressing BW/Avg, Res BW.

3. Set thetrigger source to the desired trigger, by pressing Trig.

4. Set thetrigger delay to observe the signal starting at the required time relative to the
trigger. Negative delays are possible, by pressing Trig, Trig Delay.

Key Path:

Auto Couple, FFT & Sweep
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Remote Command:

Use[: SENSe] : SWEep: TYPE AUTQ FFT| SWEep
See “FFT & Sweep” on page 56.

Example: SVE TYPE FFT

2225 FFTYSpan

Displays and controls the number of FFT segments used to measure the entire Span. Thiskey is
unavailable (grayed out) unless Sweep Type hasbeen set to FFT. If Sweep Type isset to Auto and FFTs
are selected, FFTs/Span is still unavailable, and the number of FFTs automatically selected is shown. If
Sweep Type is set to Manual:FFT, FFTs/Span becomes available. Press FFTs/Span and an integer can
be entered. The analyzer will try to use the number entered, but it may need to use more due to hardware
or software limitations.

An FFT can only be performed over alimited span or segment (also known as the FFT width). Severa
FFT widths may need to be combined to measure the entire span. The “FFT Width” is
(Span)/(FFTs/Span), and affects the ADC Dither function. (See Auto Couple).

FFT measurements require that the signal level driving the A/D converter in the IF be small enough to
avoid overloading, and that the gain that controls that signal level remain fixed during the measurement
of an entire FFT segment. This constraint can allow higher dynamic rangesin swept modein some cases,
but increasing FFTS/Span can restore that dynamic range to FFT measurements, at the expense of losing
some of the speed advantages of the FFT.

For example, in pulsed-RF measurements such as radar, it is often possible to make high dynamic range
measurements with signal levels approaching the compression threshold of the analyzer in swept spans
(well over 0 dBm), while resolving the spectral components to levels below the maximum IF drive level
(about —8 dBm at the input mixer). But FFT processing experiences overloads at the maximum IF drive
level even if the RBW issmall enough that no single spectral component exceeds the maximum IF drive
level. If the user reduces the width of an FFT using the FFTs/Span function, an analog filter is placed
beforethe ADC that isabout 1.3 times aswide asthe FFT segment width. This spreads out the pulsed RF
in time and reduces the maximum signal level seen by the ADC. Therefore, the input attenuation can be
reduced and the dynamic range increased without overloading the ADC.

Further improvement in the dynamic rangeis possible by changing the ADC gain. In swept analysisin
the PSA, the gain is normally autoranged such that it can track the signal power as the analyzer sweeps
through CW-like signals. Since FFT processing cannot autorange the gain within the measurement of a
single FFT segment, the autoranging advantage islost for single FFT measurements. But if the segments
are reduced in width by using more FFTS/Span, then individual FFT segments can use higher gains,
improving the dynamic range.
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Additional information about selecting FFTs/Span can be found in a product note, "PSA Series Swept
and FFT Analysis', literature number 5980-3081EN, available on-line:

http://www.agilent.com

Key Path: Auto Couple, FFT & Sweep
State Saved: Saved in Instrument State
Factory Preset: 1

Range: 1 to 400000

Remote Command:

[ : SENSe] : SWEep: FFT: SPAN RATI o <i nt eger >
[ : SENSe] : S\WEep: FFT: SPAN RATi 0?

Example: SVEE: FFT: SPAN RAT 20

2.2.3 PhNoise Opt

Selects the LO (local oscillator) phase noise behavior for various operating conditions. The currently
selected value is displayed below the £(f) indicator on the left side of the screen. It is preceded by # if
Auto has been selected (#£(f)). The key labels indicate measurement situations where a specific type of
optimization is best.

Key Path: Auto Couple
State Saved: Saved in Instrument State
Factory Preset:  Auto

Remote Command:
[ : SENSe] : FREQuency: SYNThesis 1| 2|3

1- selects optimization of phase noise for measuring signals with frequency offset <50 kHz from the
carrier.

2— selects optimization of phase noise for measuring signals with frequency offset >50 kHz from the
carrier.
3— selects optimization of LO phase noise for fast tuning (that is, faster measurements)

[ : SENSe] : FREQuency: SYNThesi s?
[ : SENSe] : FREQuency: SYNThesi s: AUTO GFF| ON 0] 1
[ : SENSe] : FREQuency: SYNThesi s: AUTCO?
Example: FREQ SYNT: AUTO CFF
FREQ SYNT 3 selects optimization for fast tuning
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2231 Auto

Selects the LO phase noise behavior to optimize speed or dynamic range for various instrument
operating conditions.

The Auto rules choose:

» Fast Tuning, for span > 10.5 MHz or the Res BW > 200 kHz

« Optimize £(f) for f >50 kHz, for spans >141.4 kHz, and for Res BWs >9.1 kHz
» Optimize £(f) for f <50 kHz, for all other spans and Res BWs.

Key Path: Auto Couple, PhNoise Opt

Remote Command:
See “PhNoise Opt” on page 60.
Example: FREQ SYNT: AUTO ON

2.2.3.2 Optimize £(f) for frequencies< 50 kHz

The LO phase noise is optimized for measuring signals with offsets |ess than 50 kHz from the carrier, at
the expense of phase noise beyond 50 kHz offset.

Key Path: Auto Couple, PhNoise Opt

Remote Command:

See “PhNoise Opt” on page 60.
Example: FREQ SYNT 1

2.2.3.3 Optimize £(f) for frequencies> 50 kHz

Optimizes phase noise for measuring offsets greater than 50 kHz from the carrier, especially those from
70 kHz to 300 kHz. Closer offsets are compromised and the throughput of measurements (especialy
remote measurements where the center frequency is changing rapidly), isreduced. Thereis a graph of
typical phase noise performance in the Specifications Guide.

Key Path: Auto Couple, PhNoise Opt

Remote Command:
See “PhNoise Opt” on page 60.
Example: FREQ SYNT 2
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2234 OptimizeLO for Fast Tuning

In this mode, the LO behavior compromises phase noise at all offsets from the carrier below

approximately 2 MHz. This allows rapid measurement throughput when changing the center frequency
or span.

Key Path: Auto Couple
Remote Command:

See “PhNoise Opt” on page 60.
Example: FREQ SYNT 3

2.2.4 Detector

See the section “ Detector” on page 77.
Key Path: Auto Couple

225 Avg/VBW Type

See the section “Avg/VBW Type” on page 72.
Key Path: Auto Couple

2.2.6 ADC Dither

Access the menu to set ADC Dither to On, Off, or Auto.
Key Path: Auto Couple

Remote Command:

[ : SENSe] : ADC: Dl THer [ : STATe] CFF| ON| AUTO
[ : SENSe] : ADC: DI THer [ : STATe] ?

Example: ADC. DI TH CFF
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2261 Auto

Turns the ADC dither to automatic. It then chooses on or off according to which is most likely to be the
best selection, based on the other analyzer settings such as span, resolution BW and sweep type (FFT or

swept).

Key Path: Auto Couple
State Saved: Saved in Instrument State
Factory Preset:  Auto

Remote Command:
Use[: SENSe] : ADC. DI THer [ : STATe] AUTO
Example: ADC. Dl TH AUTO
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226.2 On

When ADC Dither isOn, the linearity of low-level signalsisimproved. However, the ADC dynamic
range is reduced to make room for the dither. As aresult, the noise floor of the analyzer is somewhat
compromised. So making measurements with ADC dither on gives you better amplitude linearity, but
turning ADC dither off gives you alower noise floor (better sensitivity).

Key Path: Auto Couple
State Saved: Saved in Instrument State

Remote Command:
Use[: SENSe] : ADC. DI THer [ : STATe] ON
Example: ADC. DI TH ON

2.2.6.3 Off

When ADC Dither is Off, the instrument noise floor isimproved. If ADC dither is on the ADC dynamic
range is reduced to make room for the dither. As aresult, the noise floor of the analyzer is somewhat
compromised. So making measurements with ADC dither on gives you improved amplitude linearity.
but turning ADC dither off gives you alower noise floor (better sensitivity).

Key Path: Auto Couple
State Saved: Saved in Instrument State

Remote Command:
Use[: SENSe] : ADC. DI THer [ : STATe] CFF
Example: ADC. DI TH CFF

2.2.7 ADC Ranging

Accesses the keys that enable you to set the ADC ranging to provide for the best signal to noise ratio
(Bypass), or for the best FFT speed (Autorange).

Key Path: Auto Couple
State Saved: Saved in Instrument State
Factory Preset:  Autorange

Remote Command:

[ : SENSe] : ADC: RANGe AUTQ NONE
[ : SENSe] : ADC. RANGe?

Example: ADC. RANG NONE
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2.2.7.1 Autorange

Turnsthe ADC ranging to automatic, which provides the best signal to noise ratio. Auto Couple All sets
the ADC ranging to Autorange. Autorangeis usually preferred over Bypass.

Key Path: Auto Couple
State Saved: Saved in Instrument State

Remote Command:
[ : SENSe] : ADC. RANGe AUTO
Example: ADC. RANG AUTO

2.2.7.2 Bypass

Turning the ADC ranging to bypass mode allows higher throughput for FFT measurements. (It can
improve FFT measurement speed by 10% to 50%.) Bypass also provides better phase noise, though the
effect is negligible when using swept analysis or for offsets below 300 kHz. The £(f) improvement isa
few dB in FFT mode at 800 kHz offset.

Bypass allowstriggered FFT measurements to occur at the trigger time instead of following an
autoranging time. Therefore, whenever the trigger selected is anything other than Free Run, and the
Manual:FFT sweep selection is made, the ADC hardware is set to Bypass regardless of the setting of
ADC Ranging. See “Making Gated FFT Measurements With Your PSA” on page 58. Another advantage
of Bypassislower |F harmonic distortion, which may be visible with very high signal levels at the input
mixer.

Key Path: Auto Couple
State Saved: Saved in Instrument State

Remote Command:
[ : SENSe] : ADC. RANGe NONE
Example: ADC. RANG NONE
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2.3 BW/Avg

Activates the resol ution bandwidth function, and displays the menu keys that control both the bandwidth
and averaging functions.

231 ResBW

Enablesyou to select the 3.01 dB resolution bandwidth (RBW) of the analyzer in 10% stepsfrom 1 Hz to
3 MHz, plus bandwidths of 4, 5, 6, or 8 MHz. If an unavailable bandwidth is entered with the numeric
keypad, the closest avail able bandwidth is selected.

Sweep time is coupled to RBW. As the RBW changes, the sweep time (if set to Auto) is changed to
maintain amplitude calibration.

Video bandwidth (VBW) is coupled to RBW. As the resolution bandwidth changes, the video bandwidth
(if set to Auto) changes to maintain the ratio set by VBW/RBW.

When Res BW is set to Auto, resolution bandwidth is autocoupled to span, except when using the
CISPR and MIL detectors (Quasi Peak, EMI Average EMI Peak and MIL Peak). For these detectors,
Auto RBW coupling is to the center frequency. The ratio of span to RBW is set by Span/RBW
(described on page 74). The factory default for thisratio is approximately 106:1 when auto coupled.
When Res BW is set to Man, bandwidths are entered by the user, and these bandwidths are used
regardless of other analyzer settings.

NOTE In zero span, the auto/manual function of this key is not applicable. When Res BW
(Auto) is selected in non-zero span, any changes to Res BW while in zero span will revert
to the Auto value when you return to non-zero span. When Res BW (Man) is selected in
non-zero span, any changesto Res BW while in zero span will be maintained when you
return to non-zero span.

NOTE When the Quasi Peak or one of the EMI detectors are selected, the resol ution bandwidths
available are restricted to the set defined in Table 2-2 on page 83. When the MIL Peak
detector is selected, the resolution bandwidths available are restricted to the set defined in
Table 2-4 on page 85.

A # mark appears next to Res BWon the bottom of the analyzer display when it is not coupled. To
couple the resolution bandwidth, press Res BW (Auto) or Auto All.

NOTE For applications that require 6 dB resolution bandwidths, it is possible to use an
equivalent 3 dB resolution bandwidth. Because the analyzer has Gaussian RBW, the
equivalent 6 dB bandwidth of any RBW filter can be determined using the following
formula: 6 dB RBW = 3 dB RBW x 1.414. For example, if a6 dB RBW of 100 kHz is
required, the equivalent 3 dB RBW Filter would be 100 kHz/1.414 = 70.7 kHz. The
closest RBW filter for the analyzer that would be used is 68 kHz.

Key Path: BW/Avg

Chapter 2 67

=]
7
“u
=
c
3
®
S
=
T
c
=
o
=
o
=
@
>
'
—




4
:
<
%)
c
o
=
o
c
=1
LL
R
c
Q
IS
S
=t
=]
n
c

Saved State:

Instrument Functions: A - L
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Saved in Instrument State

Factory Preset:  Auto (3 MHz)

Range:

1Hzto 8 MHz

Remote Command:

[ : SENSe] : BANDwi dt h| BW Dt h[ : RESol uti on] <freg>

[ : SENSe] : BANDw dt h| BW Dt h[ : RESol uti on] ?

[ : SENSe] : BANDw dt h| BWDt h[ : RESol ut i on] : AUTO OFF| ON 0] 1
[ : SENSe] : BANDw dt h| BW Dt h[ : RESol ut i on] : AUTO?

Example:

BAND 1 kHz
BAND?

BW D: AUTO On
BW D. AUTO?

2.3.2 Video BW

Enables you to change the analyzer post-detection filter from 1 Hz to 8 MHz in approximately 10% steps
between 1 Hz and 3 MHz plus the bandwidths of 4, 5, 6, and

8 MHz. In addition, awide-open video filter bandwidth (VBW) may be chosen by selecting 50 MHz.
Video BW (Auto) selects automatic coupling of the Video BW filter to the resolution bandwidth filter
using the VBW/RBW ratio set by the VBW/RBW key.

NOTE

Sweep Timeis coupled to Video Bandwidth (VBW). Asthe VBW is changed, the sweep
time (when set to Auto) is changed to maintain amplitude calibration. This occurs
because of common hardware between the two circuits, even though the Video BW filter
isnot actually “in-circuit” when the detector is set to Average. Because the purpose of the
average detector and the VBW filter are the same, either can be used to reduce the
variance of the result.

Although the VBW filter is not “in-circuit” when using the average detector, the Video
BW key can have an effect on (Auto) sweep time, and is not disabled. In this case,
reducing the VBW setting increases the sweep time, which increases the averaging time,
producing a lower-variance trace.

However, when the EMI Average detector is selected, the Video BW isrestricted to 1 Hz
while the sweep timeis set to Auto.

When using the average detector with either Sweep Time set to Man, or in zero span, the
VBW setting has no effect and is disabled (grayed out).
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A “#” mark appears next to VBW on the bottom of the analyzer display when it is not coupled. To
couple the video bandwidth, press Video BW (Auto) (or press Auto All).

Key Path: BWI/Avg

Saved State: Saved in Instrument State
Factory Preset:  Auto (3 MH2)

Range: 1Hzto50 MHz

Remote Command:
[ : SENSe] : BANDw dt h| BWDt h: VI Deo <freqg>
[ : SENSe] : BANDw dt h| BW It h: VI Deo?
[ : SENSe] : BANDw dt h| BW It h: VI Deo: AUTO CFF| N 0] 1
[ : SENSe] : BANDw dt h| BW Dt h: VI Deo: AUTO?
Example: BAND: VID 1 kHz
BAND: VI D?
BWD: VI D: AUTO ON
BW D VI D AUTO?

2.3.3 VBW/RBW

Selects the ratio between the video and resol ution bandwidthsin a1, 3, 10 sequence. A Video bandwidth
wider than the resolution bandwidth (VBW/RBW ratio > 1.000), provides the best peak measurements of
signals such as wideband radar pulses. A VBW narrower than the RBW (VBW/RBW ratio < 1.000)
reduces the variance of noise-like signals and makes spectral components close to the noise floor easier
to view. The knob and step keys changetheratioin a1, 3, 10 sequence. If the numbered keys are used,
the VBW/RBW ratio will be rounded to the nearest 1, 3, or 10 response. Pressing Preset or selecting
Auto Couple, Auto All setstheratio to 1.000 X. When VBW/RBW (Auto) is selected, theratio is
determined as indicated in Table 2-1 on page 70.

NOTE Thiskey is unavailable (grayed out) when the Quasi Peak or EMI Average detector is
selected.
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Table 2-1 VBW/RBW Ratio Auto Rules
Detector Mode Noise Ratio Notes
Marker
Peak On 10 Noise response is estimated for wide VBW case
Negative Peak On 10 Don’t care
Average On 0.1 Narrow VBW for low-sigma marker readout
Normal On 0.1 Don't care (noise marker makesis not valid with
normal detection.)
Sample On 0.1 Narrow VBW for low-sigma marker readout
Peak Off 10 Wide VBW for good impulse BW (pulsed RF)
Negative peak Off 10 Don't care
Average Off 0.1 Narrow VBW for low-sigma trace results
Normal Off 1.0 Swept analysis CW signal setting
Sample Off 1.0 Wide VBW for good impulse BW (pulsed RF)
Key Path: BW/Avg

Saved State: Saved in Instrument State
Factory Preset:  Auto (1.0)
Range: 0.00001 to 3.0e6 (3,000,000), inal, 3, 10 sequence

Remote Command:
[ : SENSe] : BANDwi dt h| BW Dt h: VI Deo: RATI 0 <nunber >
[ : SENSe] : BANDw dt h| BW Dt h: VI Deo: RATI 0?
[ : SENSe] : BANDw dt h| BW It h: VI Deo: RATi o: AUTO OFF| ON 0] 1
[ : SENSe] : BANDwi dt h| BW Dt h: VI Deo: RATI o: AUTO?
Example: BAND: VI D. RAT 2
BAND: VI D: RAT?
BAND: VI D. RAT: AUTO O
BAND: VI D. RAT: AUTO?
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2.34 Average

Initiates adigital averaging routine that averages the trace points in a number of successive sweeps,
resulting in trace “smoothing.” You can select the number of sweeps (average number) with the numeric
keypad (not the knob or step keys). Increasing the average number further smooths the trace. To select
the type of averaging used, press BW/Avg, Avg/VBW Type.

Averaging restarts when any of the following occurs:

» anew average number is entered.

» any measurement related parameter (for example, center frequency) is changed.
* Restart is pressed.

« Single Sweep is pressed.

In single sweep, the specified number of averagesis taken, then the sweep stops. In continuous sweep,
the specified number of averagesis taken, then the averaging continues, with each new sweep averaged

1 Average Number — 1
Average Number Average Number

in with aweight of and the old average reduced by multiplying it by

To turn off averaging, press Average (Off).
Key Path: BW/Avg

Saved State: Saved in Instrument State
Factory Preset:  Off, 100 averages

Range: Count: 1to 8192

Remote Commands:

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

[ : SENSe] : AVERage: COUN  <i nt eger >

[ : SENSe] : AVERage: COUNE ?

[ : SENSe] : AVERage: CLEar

Remote Command Notes. For valid average data, you must re-start the trace at the beginning of a
sweep. To do this remotely, first abort (: ABCRT) the sweep and then initiate asingle
sweep (: | N T: CONT COFF).

When Average is remotely turned on, the analyzer automatically initiates a sweep,
even when set to single sweep mode. To avoid program timing problems, this event
should be considered when programming.

Example: AVER ON
AVER COUN 100

AVER CLE clearsthe current average and restarts the averaging process.
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2.35 Avg/VBW Type

Displays the functions that enable you to automatically or manually choose one of the following
averaging scales: log-power (video), power (RMS), or voltage averaging.

NOTE When you select log-power averaging, the measurement results are the average of the
signal level in logarithmic units (decibels). When you select power average (RMS), all
measured results are converted into power units before averaging and filtering operations,
and converted back to decibels for displaying. Remember: there can be significant
differences between the average of the log of power and the log of the average power.

The following are the averaging processes within a spectrum analyzer, al of which are affected by this
setting:

« Trace averaging (see BW/Avg) averages signal amplitudes on atrace-to-trace basis.

» Average detector (see Detector, Average) averages signal amplitudes during the time or frequency
interval represented by a particular measurement point.

» Noise Marker (see Marker Noise) averages signal amplitudes across measurement points to reduce
variations for noisy signals.

- VBW filtering adds video filtering which is aform of averaging of the video signal.

When manual is selected, the type is shown on the left side of the display with a#. When auto is
selected, the analyzer chooses the type of averaging. When one of the average typesis selected manually,
the analyzer uses that type regardless of other analyzer settings, and sets Avg/VBW Type to Man.

Key Path: BW/Avg or Auto Couple
Saved State: Saved in Instrument State
Factory Preset:  Auto (Log-power)

Remote Command:

[ : SENSe] : AVERage: TYPE RVB| LOJ SCALar

[ : SENSe] : AVERage: TYPE?

[ : SENSe] : AVERage: TYPE: AUTO CFF| ON 0] 1

[ : SENSe] : AVERage: TYPE: AUTQO?

Example: AVER TYPE: RVB  Sets Power (RMS) averaging
AVER TYPE: SCAL Sets Voltage averaging
AVER TYPE: LOG  SetsLog-Power (video) averaging
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2.35.1 Auto
Chooses the optimum type of averaging for the current instrument measurement settings.

Auto selects Power (RMS) Averaging if Marker Noise ison, Band/Intvl Power ison, or Detector is set
to Man and Average. It selects Voltage Averaging if Amplitude, Scale Type isset to Lin or Detector is
set to Quasi Peak or EMI Average. For other conditions, Auto selects Log-Power Average.

Key Path: BW/Avg, Avg/VBW Type

Remote Command:
See “Avg/VBW Type” on page 72.
Example: AVER TYPE: AUTO ON

2.3.5.2 Log-Pwr Avg (Video)

Selects the logarithmic (decibel) scale for al filtering and averaging processes. This scale is sometimes
call “Video” becauseit isthe most common display and analysis scale for the video signal within a
spectrum analyzer. This scaleis excellent for finding CW signals near noise, but its response to
noise-like signalsis 2.506 dB lower than the average power of those noise signals. Thisis compensated
for in the Marker Noise function. When thistype of averaging is selected, LgAv appears on the left side
of the display.

The equation for trace averaging on the log-power scale is shown below, where N is the number of
averages accumul ated. (In continuous sweep mode, once N has reached the Average Number, N stays at
that value, providing arunning average.)

New avg = (N— 1)Olda\l<lg + Newdata

Assumes all valuesin decibel scale.
Key Path: BWI/Avg, Avg/VBW Type
or Auto Couple, Avg/VBW Type

Remote Command:
See " Avg/VBW Type” on page 72.
Example: AVER TYPE LOG
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2.35.3 Pwr Avg (RMS)

In this average type, al filtering and averaging processes work on the power (the square of the
magnitude) of the signal, instead of itslog or envelope voltage. This scaleis best for measuring the true
time power of complex signals. This scale is sometimes called RM S because the resulting voltage is
proportional to the square root of the mean of the sguare of the voltage. When thistype of averaging is
selected, PAvg appears on the left side of the display.

In the equation for averaging on this scale (below), N isthe number of averages accumulated. (In
continuous sweep mode, once N has reached the Average Number, N stays at that value.)

Old Avg New dat
10 10
— +
New Avg = 10x log| (N=11x 10 N 10
Assumes all valuesin dB.
Key Path: BW/Avg, Avg/VBW Type or Auto Couple, Avg/VBW Type

Remote Command:
See “Avg/VBW Type” on page 72.
Example: AVER TYPE RV

2.3.5.4 Voltage Avg

In this Average type, all filtering and averaging processes work on the voltage of the envelope of the
signal. This scaleis good for observing rise and fall behavior of AM or pulse-modulated signals such as
radar and TDMA transmitters, but its response to noise-like signalsis 1.049 dB lower than the average
power of those noise signals. Thisis compensated for in the Marker Noise function. When this type of
averaging is selected, VAvg appears on the left side of the display.

In the equation for averaging on this scale (below), N isthe number of averages accumulated. (In
continuous sweep mode, once N has reached the Average Number, N stays at that value.)

Old Avg New dat
20 20
— +
New Avg = 20 x log (N-1)x 10 N 10
Assumes all valuesin dB.
Key Path: BW/Avg, Avg/VBW Type or Auto Couple, Avg/VBW Type

Remote Command:
See “Avg/VBW Type” on page 72.
Example: AVER TYPE SCAL

2.3.6 Span/RBW

Selects the ratio between span and resolution bandwidth. A factory preset setsthe ratio to 106:1. The
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ratio can be changed using the front-panel step keys, knob, or numeric keypad.

NOTE Thiskey is unavailable (grayed out) when any of the EMI detectors are selected.

Key Path: BW/Avg

Saved State: Saved in Instrument State

Factory Preset:  106:1

Range: 210 10,000

History: Added with firmware revision A.02.00

Remote Command:

[ : SENSe] : FREQuency: SPAN BANDw dt h[ : RESol uti on] : RATi 0 <val ue>

[ : SENSe] : FREQuency: SPAN BANDw dt h[ : RESol ut i on] : RATi 0?

[ : SENSe] : FREQuency: SPAN BANDw dt h[ : RESol uti on] : RATi 0: AUTO CGFF| ON 0] 1

[ : SENSe] : FREQuency: SPAN BANDwi dt h[ : RESol uti on] : RATi o: AUTCO?

Example: FREQ SPAN BAND: RAT 200 setsaratio of 200:1, and turns off the auto coupling.
FREQ SPAN BAND:. RAT: AUTO ON
FREQ SPAN BAND: RAT?
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2.4 Det/Demod

Displays the menu keys that select the detector.

241 Detector

This menu allows you to select a specific type of detector, or choose Auto to let the instrument select the
appropriate detector for a particular measurement.

When discussing detectors, it isimportant to understand the concept of atrace “bucket.” For every trace
point displayed in swept and zero-span analysis, thereis afinite time during which the data for that point
is collected. The analyzer hasthe ability to look at all of the data collected during that time and present a
single point of trace data based on the detector mode. We call the interval during which the data for that
trace point is being collected, the “bucket.” The datais sampled rapidly enough within a“bucket” that it
must be reduced in some fashion to yield asingle data point for each bucket. There are a number of ways
to do this and which way is used depends on the detector selected. Details on how each detector doesthis
are presented bel ow.

In FFT analysis, the bucket represents just afrequency interval. The detector in an FFT mode determines
the relationship between the spectrum computed by the FFT and the single data point displayed for the
bucket.

When the Detector choice is Auto, the detector selected depends on marker functions, trace functions,
and the trace averaging function.

See “Auto Rules For Detector Selection” on page 80 for information on the Auto detector selection.

When you manually select adetector (instead of selecting Auto), that detector is used regardless of other
analyzer settings.

The detector choices are:

» Normal — displays the peak of CW-like signals and maximums and minimums of noise-like signals.

« Average — displays the average of the signal within the bucket. The averaging method depends upon
Avg Type selection (voltage, power or log scales).

» Peak — displays the maximum of the signal within the bucket.

» Sample — displays the instantaneous level of the signal at the center of the bucket represented by
each display point.

» Negative Peak — displays the minimum of the signal within the bucket.

* Quasi Peak — afast-rise, slow-fall detector used in making CISPR compliant EMI measurements.

« EMI Average — displays the instantaneous level of the signal at the center of the bucket, just like the
sample detector. It also changes the auto coupling of VBW, RBW and Avg/VBW Type and the set of
available RBWs. This detector is used in making Cl SPR-compliant measurements.

e EMI Peak — the same as the Peak detector but uses CISPR related bandwidths.

« MIL Peak — the same as the Peak detector but uses MIL related bandwidths.

Because they may not find the true peak of a spectral component, neither average nor sample detectors
measure amplitudes of CW signals as accurately as peak or normal, but they do measure noise without
the biases of peak detection.

The detector in useisindicated on the left side of the display, just below Reference level. The
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designators are:

« Nor m— Normal detector

e Avg - Average detector

« Peak — Peak detector

e Sanp — Sample detector

* NPk — Negative Peak detector

« Em QP - Quasi Peak detector

« Em Av — EMI Average detector

« Em Pk — Peak detector with CISPR bandwidths
e M LPK — Peak detector with MIL bandwidths

If the detector has been manually selected, a# appears next toit.

TIP RMS Detection

To measure the average power (RM S voltage) in each display point, set Detector to
Average, and verify that Avg/VBW Type is set to Pwr Avg (RMS).

Key Path: Det/Demod
State Saved: Saved in Instrument State
Factory Preset:  Normal, Auto Coupled

Remote Command:

[ SENSe] : DETect or[: FUNCYi on] NORMal | AVERage| PCSi ti ve| SAMPl e| NEGat i ve| QPEak
| EAVer age| EPCSi ti ve| MPCSi ti v| RVB

[ SENSe] : DETector[: FUNCY i on] ?

The query returns a name that corresponds to the detector mode as shown by the following terms:
NORMaA Normal
AVERage Average
POSitive Peak
SAMPle Sample
NEGative Negative peak
QPEak Quasi Peak
EAVerage EMI Average
EPOSitive EMI Peak
MPQOSitive  MIL Peak
RMS RMS (dias)

Remote Command
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Notes:
The query returns aname that corresponds to the detector mode. The RMS selectionis
an alias which selects the Average detector and Power Averaging. Therefore, if RMS
has been selected, the query will return the AVER string.
Example: DET PGS
2411 Auto

The system selects normal detection as the default, but if a condition arises where a different type of
detection scheme would be better utilized, the system uses the alternate scheme. For example, when in
Auto mode, the Marker Noise function uses Average detection because the system determines that the
average detector has better speed or variance tradeoffs for noise-type signals.

Refer to Figure 2-1, which shows a decision tree of how detection type is determined.
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Figure2-1 Auto Rules For Detector Selection

Any Marker type
is noise, band or

interval?
. Gating
A%;:;:;” method is Gated
Video? Yes
Y
Average
Type is Log-Pwr
)
Average
Type is Auto?
Gate On? No
Yes
No . » >
Gating
method is Gated »
Video?
Yes
< No
Y
Any Traces
in Max Hold? Yes
Any Traces
in Min Hold?
Any Traces
in Min Hold?
A 4 A 4 A 4 A 4
Neg Peak Sample Peak Average
detectset.vsd
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Key Path: Det/Demod
Factory Preset:  On, Normal

Remote Command:

[ : SENSe] : DETect or: AUTO CFF| ON 0] 1
[ : SENSe] : DETect or : AUTO?

Example: DET: AUTO ON

2.4.1.2 Normal

Displays the peak-detected level in the interval (bucket) being displayed when the signal is CW-like. If
the signal is noise-like (within abucket the signal both rose and fell), the even bucket shows the peak
(maximum) within atwo-bucket interval, and the odd bucket shows the negative peak (minimum). Gain
isincreased to compensate for the effects of faster sweep rates, to keep the displayed value of CW
signals accurate.

When Normal is selected, Nor mappears on the | eft side of the display.
Key Path: Det/Demod

Remote Command:
See “Detector” on page 77.
Example: DET NORM

24.1.3 Average

For each interval (bucket) in the trace, Average detection displays the average of all samples within the
interval using one of the following averaging methods:

» log (also known as video)
« power (also known as RMYS)
- voltage envelope

To explicitly set the averaging method, use the BW/Avg, Avg/VBW Type key. The combination of the
average detector and the power method is equivalent to what is sometimes referred to as“RM S
detection.” When the method (Avg/VBW Type) is set to Pwr Avg, and Detector is Set to Average, the
RMS method is selected.

When Average is selected, Avg appears on the left side of the display.

Key Path: Det/Demod
Dependencies/
Couplings: Use of Average affects the VBW setting. See the section “Video BW” on page 68.

When in Average detection, video trigger is not available.
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Remote Command:
See “Detector” on page 77.
Example: DET AVER

2414 Peak

For each interval (bucket) in the trace, Peak detection displays the highest amplitude within theinterval.
Peak detection is used for CW measurements and some pulsed-RF measurements. For swept analysis,
peak detection basically obtains the maximum video signal between the end of the previous bucket and
the end of the current one. Gain isincreased to compensate for the effects of faster sweep rates, to keep
the displayed value accurate. For FFT analysis, the highest spectral amplitude is displayed, even if that
peak amplitude falls between samples of the spectrum computed in the FFT process.

When Peak is selected, Peak appears on the left side of the display.
Key Path: Det/Demod

Remote Command:
See “Detector” on page 77.
Example: DET PCS

24.15 Sample

The sample detector displays the instantaneous level of the signal at the center of the interval (bucket)
represented by each trace point.

Sample detection is primarily used to display noise or noise-like signals.

Sample detection is not best for amplitude measurements of CW-like signals for two reasons. First, the
peak response to asignal can occur between samples, so unless the Span to RBW ratio is lower than
usual, the highest sample can be well below the peak signal amplitude. Second, for the high sweep rates
normally used, the peak response of the RBW filtersis up to —0.5 dB. This sweeping error is
compensated when using the peak and normal detectors by changing the overall gain. But the gain is not
changed when in the sample detector, because to do so would cause errorsin the response to noise.

When Sample is selected, Sanp appears on the | eft side of the display.
Key Path: Det/Demod

Remote Command:
See “Detector” on page 77.
Example: DET SAMP
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24.1.6 Negative Peak

For each interval (bucket) in the trace, Negative Peak detection displays the lowest sample within the
interval.

When Negative Peak is selected, NPk appears on the left side of the display.
Key Path: Det/Demod

Remote Command:
See “Detector” on page 77.
Example: DET NEG

2417 Quas Peak

Selects quasi peak detection. Thisisafast-rise, sSlow-fall detector used in making CISPR compliant EMI
measurements. Quasi peak detection displays aweighted amplitude using specific charge, discharge, and
meter-movement time constants as described in CISPR Publication 16.

Key Path: Det/Demod
Dependencies/
Couplings: Whenever the quasi peak detector is selected, the resolution bandwidths available will

be the CISPR set described in the tables below. If the FFT and Sweep setting is
Manual:FFT Quasi Peak isgrayed out.

Table 2-2 CISPR Bandwidthswith RBW Set to Auto
Band Sart Frequency | Stop Bandwidth
Frequency
A 10 kHz 150 kHz 200 Hz
B 150 kHz 30 MHz 9 kHz
C&D 30 MHz 1GHz 120 kHz
Table 2-3 CISPR Bandwidths with RBW Set to Manual
RBW, Hz Type Equivalent
-3 dB BW Filter
10 -6dB 6.8 Hz
30 —6dB 20 Hz 2
100 -6dB 68 Hz %
200 CISPR 150 Hz ;
300 -6dB 200Hz 51
1k —-6dB 680 Hz %
7
o
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Table 2-3 CISPR Bandwidths with RBW Set to Manual
RBW, Hz Type Equivalent
-3dB BW Filter
3k -6dB 20 kHz
9k CISPR 6.2 kHz
30k —-6dB 20 kHz
120k CISPR 75 kHz
300 k —-6dB 200 kHz
1M CISPR 680 kHz
3M -6dB 2 MHz
10M —-6dB 8 MHz
History: A.6.00

Remote Command:

See[: SENSe] : DETect or [ : FUNCt i on] QPEak in “Detector” on page 77.
Example: DET QPE

24.1.8 EMI Average

Selects EMI averaging detection. EMI Average detection displays the average value of amplitude
envelope. It is defined for EMI measurements by the CISPR standard and uses the VBW filter asalow
pass filter, the output of which is sampled during the bucket interval. This functionality is quite different
from the Average detector.

Key Path: Det/Demod
Dependencies/
Couplings: Whenever the EMI Average detector is selected, the resolution bandwidths available

will be the CISPR set listed in Table 2-2, “ CISPR Bandwidths with RBW Set to
Auto,” and Table 2-3, “ CISPR Bandwidths with RBW Set to Manual,” on page 83.

The Video BW isrestricted to 1 Hz while VBW is set to Auto.

History: Firmware revisions A.06.00

Remote Command:
See “Detector” on page 77.
Example: DET EAV
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2419 EMI Peak

Selects peak detection. Thisisthe same detection asthe regular Peak detector. The differenceisthe Auto
resolution bandwidths that are avail able as described in Table 2-2, “ CISPR Bandwidths with RBW Set to
Auto,” and Table 2-3, “ CISPR Bandwidths with RBW Set to Manual,” on page 83.

Key Path: Det/Demod
Dependencies/
Couplings: Whenever the EMI Average detector is selected, the resolution bandwidths available

will be the CISPR set listed in Table 2-2, “ CISPR Bandwidths with RBW Set to
Auto,” and Table 2-3, “ CISPR Bandwidths with RBW Set to Manual,” and Table 2-4,
“MIL Specifications for Bandwidth vs. Frequency with RBW Set to Auto,” on

page 85. EMI Peak is grayed out if the analyzer isin Manual:FFT mode.

History: Added with firmware revision A.6.0

Remote Command:
See “Detector” on page 77.
Example: DET EPCS

24110 MIL Peak

Selects peak detection. Thisisthe same detection as the regular Peak detector. The differenceisthe
resolution bandwidths that are available, as shown in Table 2-4, “MIL Specifications for Bandwidth vs.
Frequency with RBW Set to Auto,” and Table 2-5, “MIL Bandwidths with RBW Set to Manual,”.

Table 2-4 MIL Specificationsfor Bandwidth vs. Frequency
with RBW Set to Auto

Sart Sop Bandwidth
Frequency Frequency
30 Hz 1kHz 10 Hz
1kHz 10 kHz 100 Hz
10 kHz 150 kHz 1kHz
150 kHz 30 MHz 10 kHz
30 MHz 1GHz 100 kHz _
1GHz Unlimited 1 MHz g
Table 2-5 MIL Bandwidthswith RBW Set to Manual §
s
RBW, Hz Type Equivalent g
~3dB BW Filter S
10 MIL 6.8 Hz ;
—
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Table 2-5 MIL Bandwidthswith RBW Set to Manual
RBW, Hz Type Equivalent
-3 dB BW Filter
30 —6dB 20Hz
100 MIL 68 Hz
300 —6dB 200 Hz
1k MIL 680 Hz
3k -6dB 2kHz
10k MIL 6.8 kHz
30k —6dB 20 kHz
100 k MIL 68 kHz
300 k —6dB 200 kHz
1M MIL 680 kHz
3M —-6dB 2MHz
10M —6dB 8 MHz
Key Path: Det/Demod
History: Added with firmware revision A.6.0

Remote Command:
See “Detector” on page 77.
Example: DET MPCS

24.1.11 RMS(Remote Command Only)

Selects the Average Detector. If BW/Avg, Avg/VBW Type isset to Auto (or Pwr Avg) thiswill yield the
RMS voltage (average power) for each trace point. (See 3.4.1.3, Average)

Key Path: There isno key selection for this setting, but you can accessit by using
Average Detector (see “Average’ on page 81).

Remote Command:
See “Detector” on page 77.
Example: DET RMS
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2.5 Display
Displays menu keys that enable you to control certain items on the display of the analyzer.
NOTE CCDF and SEM measurements have measurement specific Display menus. For the

Display description for a CCDF or SEM measurement, see the One-Button
Measurements User’s and Programmer’s guide.

Key Path: Front-panel key

25.1 Full Screen

When Full Screen is pressed the measurement window expands horizontally over the entire instrument
display. It turns on/off the display of the softkey labels. Pressing any other key that resultsin anew menu
will cancel the full screen function.

Key Path: Display

State Saved: Not saved in state.

Factory Preset:  Off

Factory Default: Off

History: Added with firmware revision A.02.00

Remote Command:

: DI SPl ay: FSCReen[ : STATe] COFF| ON 0| 1
: Dl SPI ay: FSCReen[ : STATe] ?

Example: Dl SP: FSCR ON

25.2 Display Line

Activates an adjustable horizontal line that is used as a visual reference line. The line has an amplitude
value that correspondsto its vertical position relative to the reference level. The value of the display line
appears on the left side of the display below the label D . The display line can be adjusted using the step

Factory Default: —25 dBm, Off

keys, knob, or numeric keypad. The units of Display Line are determined by the Y-Axis Units setting g
under Amplitude. %
Key Path: Display =}
o
State Saved: Saved in Instrument State. 5
Factory Preset: —25 dBm, Off g
2
o
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Display
Terminators; dBm, mV, uV
Range: —370 dBmto 30 dBm

Remote Command:
: DI SPl ay: W NDow: TRACe: Y: DLI Ne <anpl >
: DI SPl ay: W NDow: TRACe: Y: DLI Ne?
: Dl SPI ay: W NDow. TRACe: Y: DLI Ne: STATe OFF| ON 0] 1
: DI SPI ay: W NDow. TRACe: Y: DLI Ne: STATe?
Example: : DI SP: WND: TRAC: Y: DLIN - 32 dBm
: Dl SP: WND: TRAC. Y: DLI N STAT OFF

2.5.3 Active Fctn Position

Selects the screen position for the Active Function Display. Depending on the type of trace date being
viewed, you can move the Active Function Display position for less visual interference with your screen
data.

Key Path: Display

Readback: The selection of the position to display the active function (Top, Center, Bottom)
reads back to line 3 of this key.

State Saved: Not saved in instrument state, survives power cycle and preset.

Factory Preset: No effect, persistent variable, survives power cycle and preset.

Factory Default:  Center. Pressing System, Restore Sys Defaults will reset to factory defaults.
History: Added with firmware revision A.04.00

Remote Command:

: D SPlay: AFUNct i on: PCSi ti on BOTTonj CENTer | TGP
: DI SPI ay: AFUNct i on: PCSi tion?

Example: : DI SP: AFUN: PCs BOT
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2531 Top

Displays the active function in the top-left corner of the display.
il " arker
Ref @ dBn Frten 16 dE - W Select Marker|
2 3 4

o Marker 8
1n | 25000000000 GHz

E -59.75 dBm NormaI;
Daltaé
Delta Pair
il i (Tracking Ref)|
i il iRt &
uosl T ]y ' Il spanPair
>3 | 11 A Span C_EEEL:
Wil IEJ" AR g, Off
enter 2! e | ; : - !'Iore-;
Feo B 3 Hik RS e ool ot Lof 2
e
Key Path: Display, Active Fctn Position
Readback: Top reads back to line 3 of this key.
State Saved: Not saved in instrument state, survives power cycle and preset.
Factory Preset: No effect, persistent variable, survives power cycle and preset.
Factory Default:  Center
History: Added with firmware revision A.04.00
Remote Command:
: Dl SPI ay: AFUNct i on: PCSi ti on TCP
Example: : D SP: AFUN: PGS TCP
2532 Cente
Displays the active function in the center-left side of the display.
% Aglont | Marker _
s § Select Marker
Normal
Delta
Marker ] _
25.000000000 GHz i Dﬂklti ';aiFr) &
Lo | -6165 dBm L 1 =
| e A { 3
Span Spa}iﬁ g
= = =
off| g
i e
More| o
]
g
>
o
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Display
Key Path: Display, Active Fctn Position
Readback: Cent er reads back to line 3 of thiskey.
State Saved: Not saved in instrument state, survives power cycle and preset.

Factory Preset:  No effect, persistent variable, survives power cycle and preset.

Factory Default: Center
History: Added with firmware revision A.04.00

Remote Command:
: DI SPI ay: AFUNct i on: PCSi ti on CENTer
Example: : Dl SP: AFUN PCS CENT

2533 Bottom
Displays the active function in the bottom-Ieft corner of the display.

s Agilent 81:44:29 Nov 8, 2001 " Marker

,'I':_.' Select Marker
: 2R

Normal

Delta

Delta Pair
(Tracking Ref)
{3 &

Span Pair
Span Center

3

- gl

Off

Key Path: Display, Active Fctn Position
Readback: Bot t om reads back to line 3 of this key.
State Saved: Not saved in instrument state, survives power cycle and preset.

Factory Preset:  No effect, persistent variable, survives power cycle and preset.
Factory Default: Center
History: Added with firmware revision A.04.00

Remote Command:
;D SPlay: AFUNct i on: PCSi ti on BOTt om
Example: : DI SP: AFUN: PGS BOT
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254 Limits

Limit lines can be defined to compare the data to your defined limits and indicate a pass or fail condition.
Limits accesses menus that allow you to create, modify, and change the properties of limit lines. There
are two limit lines in the instrument.

Key Path: Display
State Saved: Not saved in instrument state.
SCPI Status Bity/

OPC Dependencies: No OPC dependencies.
Factory Default: Unaffected by system defaults.
History: Added with firmware revision A.03.00

Remote Command:

: CALQul at e: LLI Ne[ 1] | 2: DATA
<x-axi s>, <anpl >, <connected>{, <x-axi s>, <anpl >, <connect ed>}

: CALQul at e: LLI Ne[ 1] | 2: DATA?

Defines the limit line values, and destroys all existing data. Up to 200 points may be defined for each
[imit using the following parameters.

<x- axi s> can be frequency or time values as specified by the following command:
: Cal cul at e: LLI Ne: CONTr ol : DOVAi n.
Frequencies are alwaysin Hz. Timeis awaysin seconds. No unit is allowed in this
parameter.

Range: —1000 Msto 1000 Msfor time limits, -3 kHz to +350 GHz for frequency
limits.

<anpl > amplitude values are alwaysin units of dBm. Up to two amplitude values can be
provided for each x-axis value, by repeating <x-axis> in the datalist. No unitis
alowed in this parameter.

Range: -140 dBm to +100 dBm

<connect ed> connected values are either "0" or "1". A "1" means this point should be connected to
the previously defined point to define the limit line. A "0" meansthat it is a point of
discontinuity and is not connected to the preceding point. The connected value is
ignored for the first point.

: CALQul at e: LLI Ne[ 1] | 2: DATA: MERGe
<x-axi s>, <anpl >, <connected>{, <x-axi s>, <anpl >, <connect ed>}

Adds the points with the specified values to the current limit line, allowing you to merge limit line data.
Up to two amplitude values are allowed for each x value. If more than 200 points are entered to be
merged, the first 200 points are merged into the existing limit, then an error * t oo many DATA
entries’ isreported.

Remote Command Notes: Up to 200 pointstotal may be defined for each limit.
Example: CALC: LLI N1: DATA 1000000000, - 20, 0, 200000000, - 30, 1
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2541 Limitlor Limit2
Selects Limit 1 or Limit 2 for modification.

Key Path: Display, Limits
State Saved: Not saved in instrument state.
History: Added with firmware revision A.03.00

25411 Type(Upper Lower)

Allows you to define the limit you are editing as either an upper or lower limit. An Upper limit failsif
the trace exceeds the limit. A Lower limit failsif the trace falls below the limit.

Key Path: Display, Limits, Limit 1
Display, Limits, Limit 2

Dependencies/

Couplings: If amargin has already been set for this limit line, and this key is used to change the
limit type, then the margin value isreset to 0 dB.

State Saved: Not saved in instrument state. Survives power cycle and preset. The limit-line datais
savedinfiles.

Factory Preset

and *RST: Not affected by preset.

Factory Default: Limits are off by default. Upper for Limit 1, then alimit lineis created.
Lower for Limit 2, then alimit lineis created.

History: Added with firmware revision A.03.00

Remote Command:
: CALQul at e: LLI Ne[ 1] | 2: TYPE UPPer | LOMr
: CALQul at e: LLI Ne[ 1] | 2: TYPE?
Example: : CALC LLI N2: TYPE LOMsetslimit line 2 as alower limit.
: CALC LLI NL: TYPE? responds with the limit line 1 limit type.

254.1.2 Limit Display

Turns limit-line display On or Off. Either Limit or Margin, aswell as Test, must be turned on to turn on
alimit test.

Key Path: Display, Limits, Limit 1
Display, Limits, Limit 2
State Saved: Not saved in instrument state.

92 Chapter 2



Instrument Functions: A - L
Display

SCPI Status Bits/
OPC Dependencies: No OPC dependencies.

Factory Preset
and *RST: Off

Factory Default: Off (when alimit lineis created)
History: Added with firmware revision A.03.00

Remote Command:
:CALQul ate: LLINe[1] | 2: DI SPlay OFF| ON O] 1
: CALQul at e: LLI Ne[ 1] | 2: DI SPl ay? queriesthe current limit line.
Example: : CALC LLI N2: DI SP CFF turns off the display of the limit lines.
: CALC. LLI NL: DI SP? tells you whether the limit lines are being displayed.

25413 Limit Test

Turns the testing of the limit line On or Off. If thetrace is at or within the bounds of the set limit or
margin, PASS LI M T# or PASS VARG N# isdisplayed in green in the upper-left corner of the
measurement area where # is the number of the selected limit line.

Only positive margins are allowed for lower limits and only negative margins are allowed for upper
limits. If the trace is out of the limit or margin boundaries, FAI L LI M T# or FAI L MARGA N# is
displayed in red. Theresultsfor Limit 2 are displayed below those for Limit 1. Either Limit or Margin
must be turned on for Test to be turned on.

NOTE The color of your screen annotation is dependent on your analyzer settings and may not
correspond to the colors described above.

Key Path: Display, Limits, Limit 1
Display, Limits, Limit 2

Dependencies/

Couplings: If either of the limits or margins are turned off, the test cannot be turned on. That is, if
both Limit and Margin are set to Off, then the test is turned off automatically.

State Saved: Not saved in instrument state.

Factory Preset

and *RST: Off

Factory Default: Off (when alimit lineis created)

History: Added with firmware revision A.03.00
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Remote Command:
: CALQul at e: LLI Ne[ 1] | 2: STATe CFF| ON 0] 1 to turn limit lines on or off.
: CALQul at e: LLI Ne[ 1] | 2: STATe?
:CALQul at e: LLI Ne[ 1] | 2: FAI L?
Example: : CALC LLI N: STATE 1 setslimit line 1 test on.
: CALC LLI N STATE? responds with the limit line test status.

: CALC. LLI N FAI L? Queriesthe status of the limit-line testing. Returnsa 0" if the
data passes, and returnsa 1" if thereisafailure. This query valueisvalid only if
Margin or Test isOn.

25414 Margin (On Off)

Turnsmargin On or Off. Selecting On allows you to set alimit-line offset for the selected limit line. Only
positive margins are allowed for lower limits and only negative margins are allowed for upper limits.
Themargin lines are displayed in alight gray color. If the limit lines are off and margin ison, thetraceis
checked against the margin, then a pass or fail margin is displayed. Either Limit or Margin, aswell as
Test, must be turned on to turn on alimit test.

Key Path: Display, Limits, Limit 1
Display, Limits, Limit 2

Dependencies/

Couplings: If neither of thelimits or margins are turned on, the test cannot beturned on. That is, if
both Limit and Margin are set to Off, then the test is turned off automaticaly. If a
margin has been set for thislimit line, and this key is used to change the limit type,
then the margin valuesisreset to 0 dB.

State Saved: Not saved in instrument state. Survives preset and power cycle.

Factory Preset

and *RST: Off

Factory Default: Off (when alimit lineis created). Default value is not affected by a preset.
Fundamental Units: dB

Terminators: dB, —dB

Default Terminator: dB

Resolution: 0.1dB

Knaob Increment: —0.1 dB (Upper); 0.1 dB (Lower)

Step Key

Increment: -1 dB (Upper); 1 dB (Lower)

Range: 0to—-40dB (Upper); 0to 40 dB (Lower)
History: Added with firmware revision A.03.00

94 Chapter 2



Instrument Functions: A - L
Display

Remote Command:

: CALQul at e: LLI Ne[ 1] | 2: MARG n: STATe COFF| ON 0] 1 turns on margins on or off. If the margin
and limit display are both turned off, limit test is automatically turned off.

: CALQul at e: LLI Ne[ 1] | 2: MARG n: STATe?

Responds with the margin state; O = off 1 = on.

:CALQul ate: LLINe[ 1] | 2: MARA n <anpl _rel >

Defines the amount of measurement margin that is added to the designated limit line.
: CALQul at e: LLI Ne[ 1] | 2: VARG n?

Returns the margin offset value.

25415 Edit

Pressing Edit accesses menus for editing limit lines and for accessing the limit-line table editor.
Navigation through the limit-line table is achieved by using the front-panel arrow and tab keys. Entering
datain each field navigates to the next field. New limit segments will only be applied after the editor is
closed.

Pressing Return, or any key that is not associated with the editor, will close the limit-line table editor.

NOTE Refer to your Getting Started guide for more information about navigation within tables
using your front-panel arrow and tab keys.

Key Path: Display, Limits, Limit 1
Display, Limits, Limit 2

Factory Preset
and *RST: Exits the edit mode.
History: Added with firmware revision A.03.00

254151 Point

Up to 200 points may be defined for each limit line using Point. A maximum of two different points may
be entered that have the same frequency. Enter the point number to be created or edited using the
numeric keypad, then press Enter, or use the front-panel knab, or step keys to move to an existing point.
The step-up key takes you to the next point, while the step-down key takes you to the previous point.
After selecting a point, Frequency (or Time, depending on x-axis selection) becomes active.

Key Path: Display, Limits, Limit 1, Edit
Display, Limits, Limit 2, Edit
State Saved: Not affected by state.
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Factory Preset
and *RST: 1
Terminators: Enter

Default Terminator: Enter
Resolution: 1

Knob Increment: 1

Step Key

Increment: 1

History: Added with firmware revision A.03.00
Range: 1to 200

254152 Frequency (or Time)

Pressing this key allows you to enter avalue for alimit point in frequency (or time). Note that this key
label changesto Time if X Axis Units has been selected. After entering a value, the limit table is sorted to
place the value in the correct order. A maximum of two different points may be entered that have the
same frequency. For a new point, Amplitude defaultsto O dBm and Connected defaultsto Yes. Amplitude
then becomes active.

Key Path: Display, Limits, Limit 1, Edit

Display, Limits, Limit 2, Edit

Dependencies/

Couplings: Limit-line points are selected according to the X-axis units selected, for example if
frequency is selected as your X-axis units, then the limit points are frequency values.
Also, if both upper and lower limit lines are selected for the trace then both need to be
defined using the same X-axis units.

Fundamental

Units: Hz, s

Factory Preset

and *RST: 300 MHz; 120 Ms

Terminators; Hz, s

Default Terminator: Hz (frequency), s (time)
Knob Increment: 0.2 MHz, 30 Ms

Step Key

Increment: 20 MHz, 12 Ms

Range: —3 kHz to 350 GHz; —1000 M sec to 1000 Msec
History: Added with firmware revision A.03.00
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25.4.1.53 Amplitude

Pressing Amplitude alows you to enter the amplitude value for the current limit point. After entering a
value, Connected becomes active. If afront-panel arrow key is pressed without entering avalue, the
current Amplitude and Connected values of the point are selected. If the up arrow is pressed, the point
number automatically increments to allow entry of the amplitude of the next point. If it isanew point,
the Frequency may also be entered for the new point.

Key Path:. Display, Limits, Limit 1, Edit

Display, Limits, Limit 2, Edit

Factory Preset

and *RST.. 0dBm
Fundamenta

Units.. dBm
Terminators.. dBm

Default Terminator:. dBm
Resolution:. 0.1dBm

Knob Increment:. 0.1 dBm

Step Key

Increment:. 10dBm

Range.. -140 dBm to 100 dBm

History:. Added with firmware revision A.03.00

2.5.4.1.5.4 Connected To Previous Pt

A current point may be connected to the previous point by pressing Yes. No limit testing is performed
between disconnected points. Pressing this key when the Connected field is selected toggles the
connected value of the current point and increments the Point number to allow entry or editing of the
Frequency of the next point. If an arrow key is pressed without entering a value, the current Connected
value of the point is selected. If an arrow key is pressed, the Point number automatically increments to
alow entry of the Connected value of the next point. If it isanew point, the Frequency may be entered
for the new point.

Key Path:. Display, Limits, Limit 1, Edit

Display, Limits, Limit 2, Edit

Factory Preset >
and *RST:. Yes %’
Knob Increment:. Toggles to other selection. 3
o
Step Key S
Increment:. Togglesto other selection %
]
History:. Added with firmware revision A.03.00 i
-
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254155 DeletePoint

Deleting the current limit point can be achieved by pressing Delete Point. You will be prompted with the
message | f you are sure, press key again to del et e. Pressing Delete Point again will
delete the limit point.

Key Path:. Display, Limits, Limit 1, Edit
Display, Limits, Limit 2, Edit
History:. Added with firmware revision A.03.00

25416 DeleteLimit

Deleting the current limit set can be achieved by pressing Delete. You will be prompted with the
messagel f you are sure, press key again to del ete. Pressing Delete again will delete the
limit set.

Key Path: Display, Limits, Limit 1

Display, Limits, Limit 2

Factory Preset
and *RST: Off
History: Added with firmware revision A.03.00

Remote Command:
:CALQul at e: LLI Ne[ 1] | 2: DELet e
Example: : CALC LLI N DEL deleteslimit line/margin 1 (LLIN defaultsto Limit Line 1)

25417 Freqlnterp

Thiskey isgrayed out if Time isthe selected X Axis Units. Setsthe interpolation to linear or logarithmic
for the specified limiting points set, allowing you to determine how limit trace values are computed
between pointsin alimit table. The available interpolation modes are linear and logarithmic. If the linear
(Lin) mode is used for both frequency and amplitude, a straight line is used when interpolating between
pointsin alimit table. If frequency interpolation is logarithmic (Log), frequency values between limit
points are computed by first taking the logarithm of both the table values and the intermediate value. A
linear interpolation is then performed in this logarithmic frequency space. An exactly analogous
manipulation is done for logarithmic amplitude interpolation.

98 Chapter 2



Instrument Functions: A - L
Display

NOTE

If two amplitude values are entered for the same frequency, asingle vertical lineisthe
result. In this case, if an upper line is chosen, the amplitude of lesser frequency
(amplitude 1) istested. If alower line is chosen, the amplitude of greater frequency
(amplitude 2) istested.

For linear amplitude interpolation and linear frequency interpolation, the interpolation is
computed as:

y|+1 y|

y f (f f)+y|

i+1
For linear amplitude interpolation and log frequency interpolation, the interpolation is
computed as:

Yie1 ™
log f; 1 — Iogf

y = (logf—logf;) +vy;
For log amplitude interpolation and linear frequency interpolation, the interpolation is
computed as.

logy;.,.—logy:
Iogy= gy|+1 gy'(f—fi)+logyi
1:i+1_f'

For log amplitude interpolation and log frequency interpolation, the interpolation is
computed as:

log y; . 1—10gy;
log f; ., —log f,

logy = (log f—log f;) + logy;

Key Path:

State Saved:

Factory Preset
and *RST:

History:

Remote Command:
: CALQUI at e:
: CALQUI at e;

Example:

Display, Limits, Limit 1
Display, Limits, Limit 2

Persistent; retains settings, even through a power cycle.

Log
Added with firmware revision A.03.00

LLI Ne[ 1] | 2: CONTr ol : | NTer pol at e: TYPE LOGarit hm c| LI Near
LLI Ne[ 1] | 2: ONTr ol : | NTer pol at e: TYPE?

: CALC. LLI N2: GONT: | NT: TYPE LI Nsetslimit line 2 frequency interpolation to
linear.
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25418 Amptd Interp

Allows you to determine how limit trace values are computed between pointsin alimit table. The
available interpolation modes are linear (Lin) and logarithmic (Log). If the linear mode is used for both
frequency and amplitude, a straight line is used when interpolating between pointsin alimit table. This
function does not work in zero span (when the analyzer isin time domain). Refer to the "Note" in * Freq
Interp” on page 98 for more information.

NOTE Interpol ation modes determine how limit values are computed between pointsin the limit
table. The appearance of alimit trace is also affected by the amplitude scale, which may
be linear or logarithmic.

Key Path: Display, Limits, Limit 1

Display, Limits, Limit 2

State Saved: Persistent; retains settings, even through a power cycle.
Factory Preset
and *RST: Not affected by preset

Factory Default: Log for anew limit.

History: Added with firmware revision A.03.00

Remote Command:
: CALQul at e: LLI Ne[ 1] | 2: AMPLi t ude: | NTer pol at e: TYPE LOGari t hni c| LI Near
: CALQul at e: LLI Ne[ 1] | 2: AMPLi t ude: | NTer pol at e: TYPE?

Example: : CALC LLI N AMPLLI NT: TYPE LOG setslimit line 1 amplitude interpolation to
LOG

: CALC LLI N AMPLLI NT: TYPE? responds with the limit line interpolation type.

25.4.2 X AxisUnits

Selects how the limit-line segments are defined. Pressing X Axis Units selects whether the limit lines
will be entered using frequency (Freq) or sweep time (Time) to define the segments. They can be
specified as atable of limit-line segments of amplitude versus frequency, or of amplitude versustime. A
time value of zero corresponds to the start of the sweep, which is at the left edge of the graticule.
Switching the limit-line definition between Freq and Time will erase both of the current limit lines. The
following message will appear on screen:

Changing X axis units will delete all limts. If you are sure, press key
agai n to change units.

CAUTION Changing this setting deletes all existing limit data from the analyzer. In other words, if a
limit line has already been defined, changing the units clears the existing limit line.

Press X Axis Units again to purge both limit lines and to switch between frequency and time.
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Key Path: Display, Limits
Factory Default: Frequency for anew limit.
History: Added with firmware revision A.03.00

Remote Command:
: CALQul at e: LLI Ne: GONTr ol : DQVai n FREQuency| TI ME
: CALQul at e: LLI Ne: GONTr ol : DQVAi n?

Remote Command Notes: For TIME, the limit line segments are placed on the spectrum analyze
display with respect to the sweep time setting of the analyzer, with 0 at the | eft edge of

the display.

For FREQuency, segments are placed according to the frequency that is specified for
each segment.

Example: : CALC. LLI N CONT: DOM FREQsets limit lines 1 and 2 x-axis units to frequency.
: CALC. LLI N GONT: DOM Tl ME sets limit lines 1 and 2 x-axis units to time.
: CALC. LLI N CONT: DAV responds with limit lines 1 and 2 x-axis unit type.

25.4.3 Limits(Fixed Rel)
Specifies whether the current limit lines are fixed or relative.

Pressing Limits to choose fixed (Fixed) or relative (Rel) limit lines. The fixed (Fixed) type uses the
current limit lines as a reference with fixed frequency and amplitude values. The relative (Rel) setting
resultsin the current limit-line value to be relative to the displayed center frequency and reference level
amplitude values. When limit lines are specified with time, rather than frequency, the Rel setting only
affects the amplitude values. The current amplitude values will be relative to the displayed reference
level amplitude, but the time values will aways start at the left edge of the graticule.

For example, assume you have a frequency limit line. If the limit lineis specified as fixed (Fixed)
entering alimit line segment with a frequency coordinate of 300 MHz displays the limit line segment at
300 MHz. If the same limit line tableis specified as relative (Rel), it is displayed relative to the analyzer
center frequency and reference levedl. If the center frequency isat 1.0 GHz, arelative limit line segment
with afrequency coordinate of 300 MHz will display the limit line segment at 1.3 GHz. If the amplitude
component of the relative limit line segment is-10 dB, the -10 dB is added to the reference level valueto
obtain the amplitude of the given segment (reference level offset included).

A limit line entered as Fixed may be changed to Rel, and one entered as Rel may be changed to Fixed.
When changing between fixed and relative limit lines, the frequency and amplitude valuesin the limit
line table change so that the limit line remains in the same position for the current frequency and
amplitude settings of the analyzer. If atime and amplitude limit line is used, the amplitude values change
but the time values remain the same.

Key Path: Display, Limits
Factory Default: Fixed for anew limit.

History: Added with firmware revision A.03.00
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Remote Command:

NOTE If you need to change the domain with :CAL Culate:LLINe:CONTrol:DOMain, do it
before this command. Changing the domain deletes all the existing limit line values.

: CALQul at e: LLI Ne: CMXDe Fl Xed| RELat i ve
: CALQul at e: LLI Ne: CMDe?
Example: : CALC LLIN OMD FI Xsetslimit lines 1 and 2 limits to fixed.

2.5.4.4 Delete All Limits

Deletesthe selected limit line. Pressing Delete Limits purges the datafrom the limit-line tables. Pressing
Delete Limits after theprompt, | f you are sure, press key again to del et e, will delete
the limits.

Key Path: Display, Limits

Factory Preset

and *RST: Not affected by preset.

History: Added with firmware revision A.03.00

Remote Command:
:CALQul ate: LLI Ne: ALL: DELet e
Example: : CALC LLI N ALL: DEL deletes all of the data points for limitslines 1 and 2.

255 Title

Displays menu keys that enable you to change or clear atitle on your display.
Key Path: Display

2551 ChangeTitle

Allows you to write atitle across the top of the display. Press Change Title to access the Alpha Editor
Menus that contain available characters and symbols. You may also use the numeric keypad to enter
numbers. Press Enter or Return to complete the entry. Press ESC to cancel the entry and preserve your
existing title.

The display title will remain until you press Change Title again, or you recall atrace or state, or a
Factory Preset is performed. A title can also be cleared by pressing Title, Clear Title.

Pressing this key cancels any active function.
Key Path: Display, Title
State Saved: Saved in Instrument State.

Remote Command:

;D SPl ay: ANNot at i on: Tl TLe: DATA <stri ng>
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: DI SPl ay: ANNot at i on: Tl TLe: DATA?
Example: DI SP: ANN Tl TL: DATA “This Is M Title”

2552 Clear Title

Allows you to clear atitle from the front-panel display. Once cleared, the title cannot be retrieved.
Key Path: Display, Title

Factory Preset:  Notitle

Remote Command:

There is no equivaent command, but the example below shows how to enter an empty title.
Example: Dl SP: ANN Tl TL: DATA “TEST 3”

2.5.6 Preferences

Accesses menu keys which allow you to turn the graticule and annotation on or off.

Key Path: Display

State Saved: Saved in Instrument State.

Factory Preset

and *RST: No title

Factory Default: n/a

History: Added with firmware revision A.03.00

25.6.1 Graticule (On Off)

Pressing Graticule turns the display graticules on or off.

Key Path: Display
Factory Preset
and *RST: On

Factory Default: On
Terminators: Enter
History: Added with firmware revision A.03.00

Remote Command:

: Dl SPI ay: W NDow. TRACe: GRATI cul e: GRI O : STATe] CFF| ON O] 1
: DI SPl ay: W NDow: TRACe: GRATI cul e: GRI O : STATe] ?

Example: D SP: WND: TRAC. GRAT: (R D CFF

2.5.6.2 Annotation
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Turns the screen annotation on or off for all windows, however, menu key annotation will remain on the
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display. The screen annotation may not be required for prints or during remote operation.

Key Path: Display
Factory Preset
and *RST: On

Remote Command:

: DI SPl ay: WNDow: ANNot ation[: ALL] CFFfON O] 1
;D SPlay: WNDow. ANNot ation[: ALL] ?

Example: DISP:-WIND:ANN OFF

2.5.7 Display Enable (Remote Command Only)

Turns the display on or off. If enable is set to off, the display will appear to blank. This can make the
measurement run faster since the instrument does not have to update the display after every data
acquisition. Thereis often no need to update the display information when using remote operation.

« Sending SY STem:PRESet or * TST commands will turn it on. *RST will not.
Key Path: None, no front-panel control.

State Saved: Not saved in instrument state.

Factory Preset:.  On

Factory Default: On

Remote Command:
D SPlay: ENABle CFF| ONJ O 1
: DI SPI ay: ENABI e?
Example: Dl SP: ENAB CFF
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2.6 File

Displays a menu of functions that enable you to load, save, and manage data on either a diskette (A:) or
the analyzer’sinternal drive (C:); you can recall, save, copy, delete, or rename files of instrument states,
trace data, and screen captures. The menu keys display dialog boxes appropriate for the selected
function.

Agilent analyzers use different types of mass storage devices:

« 3.5inch disk drive (high density, 1.44 MBytes formatted) designated “A:” (Saving directly to drive
A:\ can be slow. Try saving first to internal drive C:\ and then transferring the file.)

 Part of flash memory and treated as a device designated “C:”

» Part of flash memory and treated as a device for internal use only to store personality option
firmware, designated “I:”

The MMEMory command syntax term <* fi | e_nane’ > isaspecifier having the form:
‘ DRI VE: \ DI RECTCRY\ NAME. EXT’ , where the following rules apply:

« “DRIVE"is*“A:" or“C:"
« “\DIRECTORY\" isthe path name.
 “NAME” isaDOSfile name of up to eight characters, letters (A-Z, a-z) and numbers (0-9) only.

« “EXT” isan optiona file extension using the same rules as “name,” but consists of up to three
characterstotal

File Types

You can save the following types of files:

Sate - A filethat contains a copy of the state of the analyzer at the time the file is saved. The settings of
most analyzer functions are saved in the state files but not traces, limits, and corrections. When a State
fileisloaded into the analyzer, the analyzer is restored to the same state as when the file was saved.
Some settings are not saved in the State files, for example the GPIB address; these settings are called
“persistent.” In this manual, each function describes whether that function is saved in “Instrument State”
or is persistent.

Trace - A file that contains a copy of the trace data for one or more traces. There are two formats for
tracefiles, Trace + State and CSV files.

Trace + State: A file that contains the trace data and a copy of the current analyzer state. The trace and
state are stored in an internal data format (TRC), which cannot be loaded into a PC, but can be loaded
back into the analyzer. Traces can be loaded individually or as agroup. When a Trace + State fileis
loaded into the analyzer the trace data that was on the screen, when saved, isloaded into the analyzer.
This enables you to view the trace as it looked when it was saved. Because the state datais also saved,
the analyzer settings, including all the annotation on the screen, isrestored as well. To preserve the trace
data, the traces contained in the saved files are placed in View mode (see “ Trace/View” on page 261) so
that they are not immediately overwritten by new trace data. This means that you can save traces while
making a measurement, and later load them back into the analyzer, where you can print them or transfer
them to acomputer, in CSV format, for analysis. If you wish to compare two saved traces, place tracesin
view mode before saving them. This prevents the trace from being rewritten based on a state change
from subsequent |oads.
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CSV: A filethat contains trace datain comma-separated values format (CSV, standard PC spreadsheet
format), to be read into a spreadsheet for analysis. Most spreadsheet programs support CSV format.
They cannot be loaded back into the analyzer.

« Limits- A filethat contains a copy of the analyzer limit sets at the time the fileis saved. Limits
provide data sets to determine whether a trace has exceeded preset specifications. Limit sets can hold
up to 200 points and can only be saved individually. Refer to the File, Save, Source key description,
page 115. When you load a Limits file into the analyzer, you restore al of the limit sets that werein
the instrument at the time of the save.

NOTE When loading Limits files, be sure you have selected the appropriate X Axis Units:
frequency or time (Display, Limits, Properties, X Axis Units). If you areintime
X-Axis Units, and you load frequency limits, all current limit line data will be erased
and the analyzer will switch to frequency units. The reverse of the this situation also
holds true.

Screen - A filethat contains an exact representation of the analyzer display at the timeit was saved. You
cannot extract datafrom Screen filesasyou can with Trace files, but you can print them or include them
in other documents; Screen files look exactly as the display |ooked when the file was saved. They

cannot be loaded into the analyzer. There are four formats for screen files, Bitmap and Reverse Bitmap.

Bitmap: A filethat contains an exact bit representation of the screen. Stored in Graphics
Interchange Format (GIF) format.

Reverse Bitmap: Same as Bitmap, but the black display backgrounds are changed to white and
the yellow traces are turned to green to preserve printer black ink.

Corrections - A filethat contains a copy of the analyzer correction tables at thetime the fileis saved
(CBL, ANT, OTH, AMP). Corrections provide away to adjust the trace display for preset gain factors
(such asfor cableloss). A correction set can hold up to 200 points. Pressing Corrections activates the
Source key. Refer to the File, Save, Source key description, page 115. When you load a Corrections
file into the analyzer, you restore all of the corrections values that were in the instrument at the time of
the save.

M easurement Results- A file that contains a copy of the analyzer measurement data that was current at
the time the file is saved. Measurement results files are saved in .CSV format (for importing into
spreadsheets). When you load a Measurement Results file into the analyzer, you restore all of the
measurement data that was in the instrument at the time of the save.

106 Chapter2



Instrument Functions: A - L
File

2.6.1 Catalog

Displaysdirectories and files |ocated on the selected drive, depending upon the preferences set under the
Type (page 107) and Sort (page 109) keys. Catalog displays menus to navigate the drives and to sort
and select the files you wish to view.

NOTE Theinternal analyzer “drive’ (C:\) isnot an actual disk drive, but an area of nonvolatile
(flash) memory which is presented as though it were adisk drive.

The interna analyzer “drive” (I:\) isused for instrument firmware and optional
measurement personalities. It is not available for data/file storage.

Key Path: File

Remote Command:
: MVEMor y: CATal og? <di r _name>
Remote Command Notes: Query returns al filesin the specified drive\path name.

The return datawill be in the format: <nmem used>, <rem fr ee>
{,<file_listing>}

Each<fil e |i sti ng>indicatesthe name and size in bytes of onefilein the
directory listintheform: “<fi | e_name>, <fi | e_si ze>" for example, afile caled
“SCRENOOQO.GIF" which is 21286 bytesin size, would list as

“SCREND00. A F, ., 21286.” Directories are indicated by square brackets, for
example* [ WD R], , .”

All filesarelisted, without regard to the preferences selected for thefile catalog on the
analyzer screen.

If you use lowercase characters, they are converted to uppercase in interpreting
catalog commands.

Example: : MVMEM CAT? * C\ YDl R WWMEAS

26.11 Type

Allows you to select the desired type of instrument-data files to be displayed. Common types of
instrument datafiles include trace data, limit line data, and amplitude correction data. See “File Types’
on page 105 for more information The catalog displays all files (if Type isset to All) or files of the
currently selected file type. All directories are always displayed.

Type Format Destination Extension 5
(%]

State State STA %
[¢)

Trace Trace + state Trace 1, 2, 3, or al traces TRC 2
T

oy

Comma separated trace values Tracel, 2, 3, or all traces csv 2

Limit Internal data format LIM %
>

—
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Type Format Destination Extension
Screen Bitmap ar
Reverse bitmap ar
Corrections Internal data format ANT, CBL, OIH
and AWP
Measurement | Comma separated values csv
Results
Key Path: File, Catalog
State Saved: Type is not saved in the instrument state

Factory Preset:  Type survives Factory Preset and * RST, but is set to State at power on.

Remote Command:

There is no remote command for this key.

26.1.1.1 All

Displays all files located in the selected directory. If selected, it appliesto Catalog, Delete, Copy, and
Rename.

Key Path: File, Catalog, Type

26112 Sate

Displays all state files (STA) in the selected directory. State files contain most instrument settings. If
selected, it appliesto al File functions.

Key Path: File, Catalog, Type

2.6.1.1.3 Trace

Displays all tracefiles (TRC and CSV) in the selected directory. If selected, it appliesto al File
functions.

Key Path: File, Catalog, Type

26.1.1.4 Limits
Displays all limitsfiles (LIM) in the selected directory.
Key Path: File, Catalog, Type
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2.6.1.15 Screen
Displays all screen files (GIF) in the selected directory.

To save ascreenfile, pressFile, Save, Type, Screen. Then pressthe front-panel Return key to return to
the measurement display. You can then press the front-panel Save key to save the current image.

Key Path: File, Catalog, Type

26.1.1.6 Corrections
Displaysall correction files (ANT, CBL, OTH, and AMP) in the selected directory.
Key Path: File, Catalog, Type

26.1.2 Sort

Displays the Sort menu keys that enable you to view your saved files according to a selected file
attribute. The selectionsinclude, By Date, By Name, By Extension, By Size, and Order. Order (Up)
sortsfilesin ascending order (for example, A,B,C). Order (Down) sorts files in descending order (for
example, C,B,A).

The Sort setting appliesto al of the File functions, except Save.
Key Path: File, Catalog

State Saved: The Sort order survives Preset, but is not saved in the instrument state.

Remote Command:

There is no remote command for this key.

2.6.1.21 ByDate
Sorts and displays the current file catalog by the date of the files.
Key Path: File, Catalog, Sort

26.1.22 By Name
Sorts and displays the current file catalog in alphabetical order of the name of the files.
Key Path: File, Catalog, Sort

=]
7
“u
=
c
3
®
S
=
T
c
=
o
=
o
=
@
>
'
—

Chapter 2 109



4
:
<
%)
c
o
=
o
c
=1
LL
R
c
Q
IS
S
=t
=]
n
c

Instrument Functions: A - L
File
2.6.1.2.3 By Extension

Sorts and displays the current file catalog, in alphabetical order, by the file extension of the file names
(for example: . TRC, . STA).

Key Path: File, Catalog, Sort

26.1.24 By Size
Sorts and displays the current file catalog by the size of thefiles.
Key Path: File, Catalog, Sort

26.1.25 Order

Changes the order of the display of the current file catalog. Up sortsthe filesin ascending order (A to Z,
1to0 9), while Down sortsin descending order (Zto A, 9to 1).

Key Path: File, Catalog, Sort

26.1.3 Dir Up

Moves up one subdirectory level within adirectory. If your position isin the top level of the drive
aready, it moves up to the drive level and the current drive is highlighted (A: or C:).

Key Path: File, Catalog

2.6.1.4 Dir Select

Selects the drive or directory that is highlighted on the display. You can use the up and down arrows to
select and highlight the desired drive or directory. If thetop entry in the catalog hasa*“. .” indication, you
are in a subdirectory, and this key acts the same as the Dir Up key. When you are at the top directory
level, this key moves up to the drive level.

Key Path: File, Catalog
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2.6.2 Save

Displays menu keys that enable you to save filesto the floppy (A:) or internal (C:) drive.

The menus allow you to fill in data-entry fields for file name, type, format, source, and path (directory).
Some fields may be blank depending on file type.

The catalog list box is active and can be used for selecting the directory in which to save the file. Saved
files that match the current Type and Format are shown. The Sort Order isaways Down, By Date.

NOTE

Never remove the diskette during a save operation. To do so could corrupt all data on the
diskette.

Saving directly to floppy drive A:\ can be slow. Try saving first to internal drive C:\ and
then transfer the file to the floppy drive.

NOTE

Many errors can be generated by a bad Save operation. For thisreason, if an‘ Unabl e
to Save file’ messageisseen, you should check the error queue (System, Show
Errors) for the source of the error.

NOTE

You can pressthe front-panel Save key to immediately save afile using an automatically
generated file name. The current Save parameterswill be used, as though Save Now had
been pressed.

NOTE

If saving a Screen, the screen saved is the screen that was displayed before pressing File.
For this reason, the screens seen while in the File menus cannot be saved.

Key Path:

File

Factory Preset:  State is the default file type at power on.
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26.21 SaveNow

Executes the save function. While the file is being saved the popup message “Savi ng fi |l e” followed
by “Readi ng directory” isdisplayed. After a successful save, the text message “xxxxxx fil e
saved” (where xxxxxx isthe file name) appears in the status line. Once you have used the File, Save,
Save Now keysto setup and save afile, the Save hardkey will perform an immediate Save Now of your
filein the same format and to the same location.

The analyzer will pick afilename for you based on the table below. The ### in the auto-generated file
name represents a three-digit number which the analyzer has chosen to be the lowest number in the
current sequence that does not conflict with an existing file name. The number startsat 000 with a
new anal yzer or after the installation of new firnware and counts up with
each attenpted Save. After aRestore Sys Defaults, the number will start at anumber that may be
lower then the lowest number of the file the currently saved files. The number counts up with each
attempted Save, but will skip the numbers already in use and not over write existing files. If you want to
enter your own file name, refer to Name (page 116) for additional information.

Type Auto-Generated Extension
File Name
State STATE### . STA
Trace TRACE### . TRCor
. CsV

Screen SCREN### .G F

NOTE Never remove the diskette during a save operation. To do so could corrupt all data on the
diskette.

NOTE Many errors can be generated by a bad Save operation. For thisreason, if an‘ Unabl e

to Save fil e messageis seen, you should check the error queue (System,
Show Errors) for the source of the error.

NOTE You are always safe pressing Save Now without entering a file name, because the
auto-generated file name never conflicts with an existing file.

If the Pat h: field above the directory box is empty when pressing Save Now, the status
linewill display the error message: Unabl e to save file, invalid path.Inthis
case, please select adrive.

Key Path: File, Save

Remote Command:

: MMEMory: STORe: SCReen <' fil e_nane’ >
: MMEMDry: STCRe: STATe 1,<' file_nane’ >
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The MMEM:STOR:STAT command only savesthe state of the Signal Analysis mode. Use * SAVto save
all mode states.

: MMEMory: STORe: TRACe <l abel >, < fil e_nane’ >

This command is not available when you are outside the Spectrum Analysis mode and working in
optional measurement modes.

:MVEMory: STCRe: LIMt LLINEL| LLINE2, < fil e_nane’ >

- MMEMor y: STORe: CORRect i on ANTenna| CABLe| OTHer | USER, <' fi | e_nane’ >

: MVEMory: STCRe: RESul ts < fil e_nane’ >

*SAV <regi st er#>

Remote Command Notes. For the MMEM:STOR:TRAC <label>,<"file_name’> command:
Trace |abels are: TRACEL| TRACE2| TRACE3| ALL

Thefile name must have afile extension of .TRC or .CSV. Thefile extension
determines whether atraceisstored (.CSV), or atrace with its state (.TRC), are stored.

The < fil e_nane’ > must include the complete path, for example
“ C\MYTRACE. TRC . Lowercase characters are interpreted as uppercase.

These commands will fail if the<' fi | e_name’ > already exists.

For the MMEM:STOR:LIM LLINEZ2,” C:mylimit.lim” command, there is no short
form for parameters LLINEL|LLINE2.

Example: MVEM STOR STAT 1, C \nystate. sta’ savesthecurrent instrument state to the
specified file name. The .staextension is required.

*SAV saves the current instrument state to a file name REGxxx, where xxx = the
register number. The available register numbers are 0 to 127.

MVEM STOR SCR “ C \ nyscreen. gi f’ Thefilemust havea. gi f fileextension.
The specified file extension determines which file format the instrument will use to
save theimage. Only Bitmap is available (not Reverse Bitmap).

MVEM STOR TRAC TRACE3, ' C. \nytrace. trc’ Savestrace 3tothetrace + state
fileC \ MVTRACE. TRC

MVEM STOR CCRR ANT, ‘ A: TEST1. AW savesthe current antenna correction to
the specified file name. The .amp extension is required.

MVEM STOR LIM LLINE2, " C nylimt.|in savesthecurrent limit line two
data set to the specified file name. The .lim extension is required.

MVEM STOR RES * A ACP. CSV' saves the current ACP measurement results to the
specified file name. The .csv extension is required.

=]
7
“u
=
c
3
®
S
=
T
c
=
o
=
o
=
@
>
'
—

Chapter 2 113



Instrument Functions: A - L
File
2.6.22 Type

Allows you to select the type of data you want to save. The file types available for saving are described
below. See “File Types’ on page 105 and “Type” on page 107 for more information.

Type Format Source Extension
State State STA
Trace Trace + state Tracel, 2, 3, or all traces TRC
Comma separated trace values Trace 1, 2, 3, or dl traces Csv
Limit Internal data format LIM
Screen Bitmap ar
Reverse bitmap ar
Corrections Internal data format ANT, CBL, OTH
and AW
Measurement | Comma separated values csv
Results
NOTE All isnot an option in Save, you have to specify the desired file type.
Key Path: File, Save
State Saved: Typeis not saved in the instrument state

Factory Preset:  Type survives Factory Preset and * RST, but is set to State at power on.

2.6.2.3 Format

When Type is set to Trace, Format alows you to choose between Trace + State and CSV formats. For
more information on file types, refer to “File Types’ on page 105.

When Type is set to Screen, Format allows you to choose between Bitmap and Reverse Bitmap
formats. For more information on file types, refer to “File Types’ on page 105.

Key Path: File, Save

State Saved: Format is not saved in Instrument State.

Factory Preset:  Format survives Factory Preset and * RST, but:
Trace fileformat is Trace + State at power on

Screen fileformat isBitmap at power on
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2.6.2.3.1 Trace+ Sate

When thefiletypeisTrace, thiskey selectsthe Trace + State, instrument-readablefile (TRC) format for
your file. For more information on file types, refer to “File Types’ on page 105.

Key Path: File, Save, Format

26232 Csv

When thefiletypeis Trace, this key selects the trace data as comma-separated values (CSV). The CSV
format is readable by a spreadsheet on your computer, but the trace cannot be restored to the analyzer
display. For more information on file types, refer to “File Types’ on page 105.

Key Path: File, Save, Format

2.6.2.33 Bitmap

When thefile typeis Screen, this key selects the bitmap Graphics Interchange Format (GIF) file format
for your saved data. For more information on file types, refer to “File Types’ on page 105.

Key Path: File, Save, Format

2.6.2.3.4 ReverseBitmap

When the filetypeis Screen, this key selects the inverse bitmap file format (@ F) for your saved data.
For more information on file types, refer to “File Types’ on page 105.

Key Path: File, Save, Format

2.6.2.4 Source

When the filetypeis set to Trace, this key allows you to savetrace 1, 2, 3 or All. Saving trace All saves
al tracesin asingle. TRCfile.

When thefile typeis set to Corrections, Source accesses the Antenna, Cable, Other and User menu
keys, which alow you to select the type of correction to be saved.

When thefile typeis set to Limits, Source accesses the Limit 1 and Limit 2 menu keys. Limit 1 and
Limit 2 provide data sets to determine whether atrace has exceeded preset specifications. Limit sets can
hold up to 200 points and can only be saved individually.

For any other Save type, Source is unavailable (grayed out).

5
Key Path: File, Save %
State Saved: Source isnot saved in Instrument State. é
Factory Preset:  Source survives Factory Preset and * RST, but is set to All Traces at power-up. :%1
26241 Tracel g
Selectstrace 1 to be saved. >
Key Path: File, Save, Source -
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2.6.24.2 Trace?2

Selects trace 2 to be saved.

Key Path: File, Save, Source

2.6.2.4.3 Trace3
Selects trace 3 to be saved.

Key Path: File, Save, Source

2.6.2.4.4 All Traces
Selects all the traces to be saved.

Key Path: File, Save, Source

2.6.2.5 Name

Displays the Alpha Editor and enables you to enter afilename. The numeric keypad can also be used
while entering file names. Press Enter or Return to complete the name entry.

NOTE Only capital letters (A-Z) and digits (0-9) may appear in file names (8 characters,
maximum). Additionally, file namesinclude a 3 digit extension which is automatically set
by the instrument depending on the file type and format.

Key Path: File, Save

Remote Command:

Thefile nameis entered as part of the directory path name that is sent with the SCPI command. See
“Save Now” on page 112.

2.6.2.6 Dir Up

Moves up one subdirectory level within adirectory. If your positionisin thetop level of the drive
already, it moves up to the drive level and the current driveis highlighted (A: or C:).

Key Path: File, Save
Remote Command:

Thedirectory is entered as part of the directory path name that is sent with the SCPI command. See
“Save Now” on page 112.
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2.6.2.7 Dir Select

Displays the highlighted directory. See “Dir Select” on page 110 for more information.
Key Path: File, Save

Remote Command:

The directory is entered as part of the directory path name that is sent with the SCPI command. See
“Save Now” on page 112.

2.6.3 Load

Displays the menu key that enables you to load instrument-data files from the selected drive and
directory back into the instrument. This function displays the file list box, which shows the data-entry
fields for the file name, type, destination, and path.

The catalog list box is active and can be used for selecting the file information in the data-entry fields.
Only loadable files that match the current type are shown. Placing the cursor on a file name causes it to
be loaded into the file name field.

Key Path: File

2.6.3.1 Load Now

Loads the currently selected file. Displayed settings include name, type, destination, and path. While the
fileisbeing loaded a popup message is displayed “Loadi ng fi |l e.” After asuccessful load, the text
message “xxxxxX fil e | oaded” (wherexxxxxx isthefile name) appearsin the statusline. When
traces are loaded they aways load in View mode.

Tracessavein TRC format can beloaded individually or as agroup. When atrace isloaded, the state that
existed when that trace was saved isloaded along with the trace. Also, the loaded trace(s) is/are placed in
view mode.

NOTE To compare two saved traces from different saves, place tracesin view mode before
saving them. This prevents the trace from being rewritten based on a state change from
subsequent |oads.

Key Path: File, Load
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Remote Command:

: MMEMory: LQAD: STATe 1, < fil e_nane’ >loadsthe specified state fileinto the current active state
of theinstrument.

The MMEM:LOAD:STAT command only saves the state of the Signal Analysis mode. Use * RCL to
load all mode states. * RCL <r egi st er #> |oads the state from the specified internal register into the
current active state of the instrument. The available register numbers are 0 to 127.

: MMEMDry: LOAD: TRACe <l abel >, <" fil e_nane’ >
: MVMEMory: LOAD: CCRRect i on ANTenna| CABLe| OTHer | USER, <' fi | e_nane’ >
:MMEMOry: LOAD: LIMt LLINEL| LLINE2, < fil e_name’ >

Remote Command Notes. Forthe MVEM LQAD: TRAC <' fi | e_nane’ >command, <' fil e_nane’ >
must include the following:

« Complete path

« Afileextension of TRC

» Useall uppercase |etters.

» Tracelabelsare: TRACEL| TRACE2| TRACE3

For the MMEM:LOAD:STAT 1 command:

- If thefirmware revision of the state being loaded is newer than the firmware
revision of the instrument, no state is recalled and an error is reported.

« If the firmware revision of the state being loaded is the same as the firmware
revision of the instrument, all settings of the state will be loaded.

- If thefirmware revision of the state being loaded is older than the firmware
revision of the instrument, the instrument will only load the older settings of the

state.
Example: MVEM LQAD: STAT 1, ' C MYSTATE. STA' loadsthe state file C. \ MYSTATE. STA
MVEM LQAD: TRAC, ' C. MYTRACE. TRC loadsthetraceinfile C \ MYTRACE. TRC
into trace 3.
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2.6.32 Type

Enables you to select the type of file you want to load. See “File Types’ on page 105. and “ Type” on
page 107 for more information.

Thefile types available for loading are described in the following table:

Type Format Destination Extension
State State STA
Trace Trace + state Trace 1, 2, 3, or al traces TRC
Comma separated trace values Trace 1, 2, 3, or all traces csv
Limit Internal dataformat LIM
Corrections | Internal dataformat ANT, CBL, OTH
and AWP
NOTE All isnot afiletype option in Load. You have to specify the desired file type.
Key Path: File, Load
2.6.3.3 Sort

Allows you to view saved files according to a selected file attribute. See “ Sort” on page 109 for more
information.

Key Path: File, Load

2.6.3.4 Destination

When Type is set to Trace, Destination alows you to direct your datato Trace 1, Trace 2, or Trace 3
for asingle-tracefile. If the datais for al three traces (Source was All when they were saved), the data
will be returned to the original trace registers, regardless of the Destination setting.

When Type is set to Limits, Destination alows you to direct your datato Limit 1 or Limit 2.
Key Path: File, Load

State Saved: Not saved in Instrument State.

Factory Preset:  Tracefile format, is All Traces at power on.
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26341 Tracel
Selectstrace 1 for the trace data to be loaded into.
Key Path: File, Load, Destination
State Saved: Not saved in Instrument State.
Factory Preset:  Not affected by Preset. Power up and Restore Sys Defaults sets Trace 1.

26.34.2 Trace?2

Selects trace 2 for the trace data to be loaded into.

Key Path: File, Load, Destination

State Saved: Not saved in Instrument State.

Factory Preset:  Not affected by Preset. Power up and Restore Sys Defaults sets Trace 1.

26343 Trace3

Selects trace 3 for the trace data to be loaded into.

Key Path: File, Load, Destination

State Saved: Not saved in Instrument State.

Factory Preset:  Not affected by Preset. Power up and Restore Sys Defaults sets Trace 1.

2.6.35 Dir Up

Moves up one subdirectory level within adirectory. If your positionisin the top level of the drive
aready, it moves up to the drive level and the current driveis highlighted (A: or C:).

Key Path: File, Load
State Saved: Not saved in Instrument State.

Factory Preset:  Tracefile format, is All Traces at power on.

2.6.3.6 Dir Select

Displays the highlighted directory. See “Dir Select” on page 110. for more information.
Key Path: File, Load
State Saved: Not saved in Instrument State.

Factory Preset:  Tracefile format, is All Traces at power on.
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2.6.4 Delete

Displaysthe Delete menu keys that enable you to del ete instrument data files from the selected directory.
The catalog list box is active and can be used for selecting file information for the data-entry fields. Only
files that match the current type are shown. Placing the cursor on afile name causesit to be loaded into
the file name field.

Key Path: File

2.6.41 Deete Now

Executes the delete function. After you select the file or directory you want to delete, press Delete Now
to perform the delete. While the fileis being deleted, the popup message “Del eti ng fil e” followed
by “Readi ng directory” aredisplayed. After a successful deletion, the text message “ XXXXXX
file del et ed” (wherexxxxxx isthefile name) appearsin the status line.

If you select adirectory or subdirectory to delete, the following popup message isdisplayed “WARN NG
You are about to delete all of the contents of directory xxxxxx. Press

Del ete Now again to proceed or any other key to abort.” (xxxxxx isthefull path and
directory name).

To quickly delete all of the filesin adirectory, select the file at the top of the list and press Delete Now
repeatedly until all the files are deleted.

Key Path: File, Delete

Remote Command:

. MMEMbry: DELete < fil e_nane’ > deletesafile.

: MMEMory: RDI Rectory <' directory_nane’ > deletesadirectory.

Remote Command Notes. If < fil e_name’ >doesnot exist,a“Fi | e Nane Error” occurs.

< file_nane’ >and<' di rectory_nane’ >must include the complete path.
Lowercase characters are read as uppercase.

Example: MMVEM DEL ‘ C \destinat.trc’ removesthefile C.\ DESTI NAT. TRC

MMEM RDIR * C\nyDir’ removesdirectory C \ MyDl Rand all filesand
subdirectories within that directory.

26.4.2 Type

Allows you to select the type of file you want to delete. See “File Types’ on page 105. and “ Type” on
page 107 for more information.

Common types of instrument data filesinclude trace data, limit line data, and amplitude correction data.
The catalog displays al files, if Type is set to All or files of the currently selected file type. All
directories are always displayed.

Key Path: File, Delete
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2643 Sort

Allows you to view your saved files according to a selected file attribute. See “ Sort” on page 109. for
more information.

Key Path: File, Delete

2.6.44 Dir Up

Moves up one subdirectory level within adirectory. If your position isin thetop level of the drive
aready, it moves up to the drive level and the current drive is highlighted (A: or C:).

Key Path: File, Delete

2.6.45 Dir Select

Displays the highlighted directory. See “Dir Select” on page 110. for more information.
Key Path: File, Delete

2.6.5 Copy

Displays the functions to copy instrument data files in the selected directory to the directory and file
name that you choose. Thiskey also displays a catalog of the filesthat are currently saved in the selected
directory and data-entry fields for the following: file name, type, and path location.

Key Path: File

2.6.5.1 Copy Now

Executes the copy function, coping data files from one directory to another on one or more mass storage
devices, using the currently displayed file settings. While thefile isbeing copied, the“Copyi ng fil e”
followed by “Readi ng di rect ory” popup message is displayed. After a successful copy, the green
text message “xxxxxx file copi ed” (wherexxxxxx isthe file name) appearsin the statusline. If a
copy isbeing donefor afilethat already existsinthe“To” directory, thetext message“Fi | e al r eady
exi st s” appearsin the statusline.

Key Path: File, Copy

Remote Command:
:MMEMory: COPY < file_namel’ > < fil e_nane2’ >

Remote Command Notes: The file names must include the complete file paths. Lowercase characters
are read as uppercase.

Theoriginal fileis<"file_namel”>, and the new copy of thefileis <“file_name2’>.

Example: : MMEM CCPY * C \ ol dnane. sta’,’ A\ newnane. sta’ copies
C \ CLDNAME. STAto A \ NEWNAMVE. STA.

2652 Type

Enables you to select the type of file you want to copy. See “File Types’ on page 105. and “ Type” on
page 107 for more information. If Type is set to All, the catalog displays al files, otherwise the files of
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the currently selected file type are displayed. All directories are aways displayed.

Type Format Extension
State State STA
Trace Trace + state TRC
Comma separated trace values csv
Limit Internal data format LIM
Screen Bitmap aF
Reverse bitmap aF
Corrections Internal data format ANT, CBL, OTH, and
AW
Measurement Comma separated values csv
Results
Key Path: File, Copy
2.6.53 Sort

Allows you to view your saved files according to a selected file attribute. See “ Sort” on page 109. for
more information.

Key Path: File, Copy

2.6.5.4 Dir From/To

Allows you to select the source and destination directories for your copy on one or more drives. When
you press Dir From/To, it toggles between the two displayed directory list windows. Allowing you to
define the “From” and “To” locations for copying.

Key Path: File, Copy

State Saved: Powersup with C. \ as both the “From” and “To” drives. Not saved in state. Survives
Factory Preset.

2.6.55 Dir Up

Moves up one subdirectory level within adirectory. If your position isin the top level of the drive
aready, it moves up to the drive level and the current driveis highlighted (A: or C:).

Key Path: File, Copy
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2.6.5.6 Dir Select
Displays the highlighted directory. See “Dir Select” on page 110. for more information.
Key Path: File, Copy

2.6.6 Rename

Allowsyou to rename afile. The catalog list box is active and can be used for selecting both the path and
afile name. Only loadable files that match the current type are shown. Placing the cursor on afile name
causesit to be loaded into the file name field.

Key Path: File

2.6.6.1 Rename Now

Executesthe rename function. When the rename is compl ete, the message XXXXXX fil e renamed to
YYYYYY (where XXX and YYYYYY are the filenames) will appear in the status line on your display. If
you try to rename afile with a name that already exists, the text message (Fi | e al ready exi sts)

appearsin the status line. Placing the cursor on afile name causesit to be loaded into the file namefield.

Key Path: File, Rename

Remote Command:
:MMEMOry: MOVE < file_namel’ > < fil e_nane2’ >

Remote Command Notes: <‘ fi | e_namel’ >mustincludethe complete path, and the case must match
that of thefileto berenamed. <' fi | e_name2’ > must contain the compl ete path of
the destination, and the case of any directoriesin the path must match those of the
directories in the destination path. The case of the destination file name is always
interpreted as uppercase.

You can use this command to move files between directories and drives, even though
there is no way to do this from the front panel.

Example: MVEM MOVE * C \ STATEOOL1. STA', ' C \ FREQ STA
2.6.6.2 Type

Enables you to select the type of file you want to rename. See “File Types’ on page 105. and “Type” on
page 107 for more information.

If Type issetto All, the catalog displays all files, otherwise the files of the currently selected file type are
displayed. All directories are always displayed.

Type Format Extension

State State STA

Trace Trace + state TRC
Comma separated trace values csv

Limit Internal data format LIM
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Type Format Extension
Screen Bitmap aF
Reverse bitmap ar
Corrections Internal data format ANT, CBL, OTH, and
AVP
Measurement Comma separated values csv
Results
Key Path: File, Rename
2.6.6.3 Sort

Allows you to view your saved files according to a selected file attribute. See “ Sort” on page 109. for
more information.

Key Path: File, Rename

2.6.6.4 Name

Displays the Alpha Editor and enables you to enter the file name you want to rename the file to. The
numeric keypad can a so be used to enter afilename while the alpha editor is accessed. Complete your
entry by pressing Return or Enter. See“Name” on page 116 for more information.

NOTE Only capital letters (A-Z) and digits (0-9) may appear in file names (8 characters,
maximum). Additionally, file namesinclude a 3 digit extension that is automatically set
by the instrument.

Key Path: File, Rename

2.6.6.5 Dir Up

Moves up one subdirectory level within adirectory. If your position isin the top level of the drive
aready, it moves up to the drive level and the current drive is highlighted (A: or C:).

Key Path: File, Rename

2.6.6.6 Dir Select
Displays the highlighted directory. See “Dir Select” on page 110. for more information.
Key Path: File, Rename
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2.6.7 CreateDir

Displays the functions to create a new subdirectory in the currently selected directory.

Key Path: File

2.6.7.1 Create Dir Now

Executes the create a new directory function. While the directory is being created a popup message is
displayed “Oreati ng di rectory” followed by “Readi ng di rect ory.” After the successful
creation of adirectory, thetext message“Di rect ory xxxxxx creat ed” (where xxxxxx isthe new
directory name) appearsin the status line. If the creation of anew directory is being performed for a
directory name that already exists, the text message “Directory already exists’ appearsin the statusline.

Key Path: File, Create Dir

Remote Command:
: MMEMDry: MOl Rectory <'dir_name’ >

Remote Command Notes: <' di r _nane’ > must contain the complete path for the new directory.
L owercase characters are interpreted as uppercase.

Example: MVEM MO R “ C\nyD r’ createsdirectory MYDl Ronthe C.\ drive.

2.6.7.2 Name

Displays the Alpha Editor and enables you to enter a directory name. The numeric keypad can also be
used to enter a directory name while the alpha editor is accessed. To complete the entry, press Return or
Enter.

NOTE Only capital letters (A-Z) and digits (0-9) may appear in directory names (8 characters,
maximum).

Key Path: File, Create Dir

2.6.7.3 Dir Up

Moves up one subdirectory level within adirectory. If your positionisin thetop level of the drive
already, it moves up to the drive level and the current driveis highlighted (A: or C:).

Key Path: File, Create Dir
2.6.7.4 Dir Select

Displays the highlighted directory. See “Dir Select” on page 110. for more information.
Key Path: File, Create Dir
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2.6.8 DeeteAll
Deletes all the files on a diskette; any information on the disk will be destroyed.
Key Type: Branch
Key Notes: This key displays the file manager display form which includes data entry fields for

the new drive name and path.

There is another definition of Format key that defines the format (file type) of you
data that you want to save.

Remote Command:

There is no remote command for this key.

2.6.8.1 Delete All Now

Executes the Delete All function. After pressing Delete All, the following message will appear on the
display: WARNI NG You are about to destroy ALL data on volune A Press Delete
Al again to proceed or any other key to abort. Whiledeleting, apopup messageis
displayed “Del eti ng Al |.” After asuccessful diskette file deletion, the green text message “ Vol umne
A del ete conpl et e”, appearsin the status line.

Key Path: File, Delete All

Remote Command:

There is no remote command for this key.

2.6.9 Query Trace Data (Remote Command Only)

This command queries trace data from the specified trace. The data format is set by the command
: FCRVat [ : TRACe] [ : DATA] . When ASCII format is selected, the datais comma-separated ASCI|
values. Real or Integer format uses a definite length block of data.

The number of trace pointsreturned is set by [ : SENSE] : SWE: PO N(from 101 to 8192).

Remote Command:
: TRACe[ : DATA] ? TRACEL| TRACE2| TRACE3| LLI NE1| LLI NE2

Remote Command Notes: Commands : MVEM STCR TRACand : MVEM LQAD: TRAC are used to
transfer trace datato, or from, the internal hard drive or floppy drive of the instrument.

The query returns the current values of the designated trace. The datais terminated
with <NL><END> (for GPIB that is newline, or linefeed, followed by EOI set true.)

Example: TRAC. DATA? TRACEL

2.6.10 Move Datato a File (Remote Command Only)

This command loads a block of datain the format <definite_length_block> into the instrument memory
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location<' fi | e_name’ >. The query form of the command returns the contents of the file identified by
< file_name’ >,intheformat of adefinite length block of data. The query can be used for copying
files out of the analyzer over the remote bus.

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. If the header is #512320:

» Thefirst digit in the header (5) tells you how many additional digits/bytes there are in the header.
« The 12320 means 12,320 data bytes follow the header.

« Dividethis number of bytes by your selected data format bytes/point, either 8 (for real 64), or 4 (for
real 32). In thisexample, if you are using real 64 then there are 1540 pointsin the block.

Remote Command:
: MMEMDry: DATA < fil e_nane’ >, <definite_ | ength_bl ock>
: MMEMory: DATA? < file_nane’ >

Example: MVEM DATA * C \ DEST. TXT' , #14abcd Loads the data“abcd” into
C \ DEST. TXT.

MVEM DATA? ‘ C \ SCRENDO1. d F Initiates atransfer of datafrom file
C \ SCRENDO1. d F.

2.6.11 Set Data Byte Order (Remote Command Only)

This command selects the binary data byte order for data transfer. It controls whether binary datais
transferred in normal or swapped mode. Normal mode is when the byte sequence begins with the most
significant byte (MSB) first, and ends with the least significant byte (LSB) last in the sequence: 1|2|34.
Swapped mode is when the byte sequence begins with the LSB first, and ends with the MSB last in the
sequence: 4{3|2|1.

State Saved: Survives Preset but not power cycle. Not saved in Instrument State.
Factory Preset:  Normal

Remote Command:

: FORvat : BORDer NCRMAl | SWAPped
: FCRivat : BORDer ?

Example: FORM BORD SWAP

2.6.12 Format Numeric Data (Remote Command Only)

This command changes the format of the data. It specifies the format used for trace data during data
transfer across any remote port. REAL and ASCII formats will format trace datain the current amplitude
units. The format of state data cannot be changed. It is always in a machine readable format only.

NOTE One-button measurement functions only support Binary Real 32, Binary Real 64, and
ASCII dataformats.
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When in Spectrum Analysis mode using older instrument firmware, you were only allowed to change the
format of trace type data that was returned using TRACe[:DATA]. With this old firmware, other types of
measurement data was only available in the ASCII format. (That is, data returned using FETCh,
MEASure and READ commands while in Signal Analysis mode.)

For corrected trace data (: TRACe[ : DATA] with parameter <t r ace_nane>), REAL and ASCI|
formats will provide trace datain the current amplitude units. INTeger format will provide trace datain
mdBm. The fastest mode is INTeger,32. However, some measurement datawill not fit in 32-bit integers.

ASCII - Amplitude values are in amplitude units separated by commas. ASCII format requires more
memory than the binary formats. Handling large amounts of this type of data takes more time and
storage space.

Integer,32 - Binary 32-bit integer valuesin internal units (dBm), in afinite length block.

Real,32 (or 64) - Binary 32-bit (or 64-bit) real valuesin amplitude units, in afinite length block.
Transfers of real data are donein abinary block format.

A finite 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 digit in the header (5) tells you how many additiona digits/bytes there arein the header.

» The 12320 means that 12,320 data bytes follow the header.

» Divide this number of bytes by your selected data format bytes/point, either 8 (for real 64), or 4 (for
real 32). In this example, if you are using real 64 then there are 1540 data points in the block.

State Saved: Saved in Instrument State.
Factory Preset:  Survives Preset but not power cycle. Powers up in ASCII format.

Remote Command:
: FCRVat [ : TRACe] [: DATA] ASQ i | | NTeger, 32| REAL, 32| REAL, 64
: FCRVat [ : TRACe] [ : DATA] ?

Remote Command Notes:

Corrected Trace Data Typesfor :TRACe:DATA?<trace_name>

Data Type Result

ASCii Amplitude Units

INTeger,32 (fastest) Internal Units

REAL,32 Amplitude Units

REAL,64 Amplitude Units
Example: FORM REAL, 32
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2.7 FREQUENCY /Chann€

Displays the menu of frequency functions. Depending on the Frequency entry mode, either the center
frequency or the start and stop frequency values appear below the graticule on the display. In
Center/Span mode, the Center Frequency and Span appear, and the Center Freq functionis
automatically activated. In Start/Stop mode, the Start and Stop frequencies appear, and the Start Freq
function is automatically activated.

NOTE Although the analyzer alows entry of frequencies greater than its specified range,

analyzer performance will be degraded if it is used beyond the specified frequency range.

2.7.1 Center Freq
Activates the function that sets the center of the displayed frequency range to the specified frequency.

Key Path:

Annunciation/

FREQUENCY

Annotation: Center <value> appears in the lower left corner of the display.
Dependencies/
Couplings: Center frequency and span are coupled to each other.
State Saved: Saved in Instrument State.
Factory Preset:
M odel Center Frequency
E4440A 13.255 GHz
E4443A 3.355 GHz
E4445A 6.605 GHz
E4446A 22.005 GHz
E4447A 21.495 GHz
E4448A 25.005 GHz
Range:
M odel Freguency Range Z
(with Freguency Offset = 0Hz) 5
E4440A -100.0 MHz to 27.00 GHz 5
E4443A -100.0 MHz to 7.20 GHz :%1
E4445A —100.0 MHz to 13.70 GHz g
E4446A ~100.0 MHz to 44,50 GHz >
-
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M odel Frequency Range
(with Frequency Offset = 0Hz)
E4447A —100.0 MHz to 43.48 GHz
E4448A —100.0 MHz to 51.00 GHz

Remote Command:

[ : SENSe] : FREQuency: CENTer <frequency>| UP| DOM

[ : SENSe] : FREQuency: CENTer ?

Example: FREQ CENT 5 GHZ setsthe center frequency to 5 GHz

FREQ CENT UP changes the center frequency to 5.1 GHz if you use
FREQ CENT: STEP 100 M to set the center frequency step sizeto 100 MHz

FREQ CENT?

2.7.2 SartFreq

Sets the frequency at the left side of the graticule and sets the frequency entry mode to Start/Stop. When
the Start/Stop Frequency entry mode is activated, the start and stop frequency values are displayed below
the graticule in place of center frequency and span. The left and right sides of the graticule correspond to
the start and stop frequencies.

When Start Freq reaches the upper frequency limit, the stop frequency is set to the highest available
frequency and the start frequency is changed to be less then the stop frequency by the minimum span (10
Hz). Center Freq will be updated to the stop frequency minus one-half of the span, or to the stop
frequency minus 5 Hz, and Res BW and VBW will be setto 1 Hz.

Key Path: FREQUENCY
State Saved: Saved in Instrument State
Factory Preset: 10 MHz

Range:

Model Freguency Range

E4440A —100.0000000 MHz to 26.99999999 GHz
E4443A —100.0000000 MHz to 7.19999999 GHz
E4445A —100.0000000 MHz to 13.69999999 GHz
E4446A —100.0000000 MHz to 44.49999999 GHz
E4447A —100.0000000 MHz to 43.47999999 GHz
E4448A —100.0000000 MHz to 50.99999999 GHz

Remote Command:

[ SENSe] : FREQuency: STARL <freqg>

4
:
<
%)
c
o
=
o
c
=1
LL
R
c
Q
IS
S
=t
=]
n
c

132 Chapter2



Instrument Functions: A - L
FREQUENCY / Channel

[ 1 SENSe] : FREQuency: STARE ?

Example: FREQ STAR 200 Mz
FREQ STAR?
2.7.3 Sop Freq

Setsthe frequency at the right side of the graticule and sets the frequency entry mode to Start/Stop. When
the Start/Stop Frequency entry mode is activated, the start and stop frequency values are displayed below
the graticule in place of center frequency and span. The left and right sides of the graticule correspond to
the start and stop frequencies.

Key Path: FREQUENCY
State Saved: Saved in Instrument State

Factory Preset:
Model Sop Freguency
E4440A 26.50000000 GHz
E4443A 6.70000000 GHz
E4445A 13.20000000 GHz
E4446A 4400000000 GHz
E4447A 42.98000000 GHz
E4448A 50.00000000 GHz
Range:
M odel Frequency Range
E4440A ~100.0000000 MHz to 27.00 GHz
E4443A —100.0000000 MHz to 13.70 GHz
E4445A ~100.0000000 MHz to 7.20 GHz
E4446A ~100.0000000 MHz to 44.50 GHz
E4447A —100.0000000 MHz to 43.48 GHz
E4448A —100.0000000 MHz to 51.00 GHz g
=
Remote Command: §
[ : SENSe] : FREQuency: STCP <frequency> ;g:l
[ : SENSe] : FREQuency: STCP? %
Example: FREQ STCP 1600 i
FREQ STCP? -
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274 CF Sep

Changes the step size for the center frequency and start/stop frequency functions. Once a step size has
been selected and the center frequency function is activated, the step keys (and the UP|[DOWN
parameters for Center Frequency from remote commands) change center frequency by the step-size
value. The step size function is useful for finding harmonics and sidebands beyond the current frequency
gpan of the analyzer. When auto-coupled in a non-zero span, the center frequency step size is set to 10%
of the span.

Key Path: FREQUENCY
State Saved: Saved in Instrument State
Factory Preset:  Span/10

Knab

Increment:
if Span=0Hz increment = RBW/20
if Span>O0Hz increment = Span/200

Step Key

Increment:
if CF Step=auto, Span=0Hz step = RBW
if CF Step=auto, Span>0Hz step = Span/10
if CF Step =manual step =1, 2, 5 sequence

Range:
M odel Minimum Maximum
E4440A 1Hz 27.00 GHz
E4443A 1Hz 7.20 GHz
E4445A 1Hz 13.70 GHz
E4446A 1Hz 44.50 GHz
E4447A 1Hz 43.48 GHz
E4448A 1Hz 51.00 GHz
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Remote Command:
[ : SENSe] : FREQuency: CENTer: STEP] : | NCRenent] <freqg>
[ : SENSe] : FREQuency: CENTer : STEF[ : | NCRenent | ?
[ : SENSe] : FREQuency: CENTer : STEP: AUTO CFF| ON 0] 1
[ : SENSe] : FREQuency: CENTer : STEP: AUTO?
Example: FREQ CENT: STEP: AUTO ON
FREQ CENT: STEP 500 Mz
FREQ CENT UP increases the current center frequency value by 500 MHz
FREQ CENT: STEP?
FREQ CENT: STEP: AUTO?

2.75 Freq Offset

Enables you to input a frequency offset value to account for frequency conversions external to the
analyzer. Thisvalue is added to the display readout of the marker frequency, center frequency, start
frequency, stop frequency and all other absolute frequency settings in the analyzer. When a frequency
offset is entered, the value appears below the center of the graticule. Offsets may only be entered using
the numeric keypad, not the knob or step keys. To eliminate an offset, perform a Factory Preset or set the
frequency offset to 0 Hz.

This command does not affect any bandwidths or the settings of relative frequency parameters such as
delta markers or span. It does not affect the current hardware settings of the analyzer, but only the
displayed frequency values. Offsets are not added to the frequency count readouts. Entering an offset
does not affect the trace display.

Key Path: FREQUENCY

State Saved: Saved in Instrument State
Factory Preset: OHz

Range: —500 THz to 500 THz

Remote Command:

[ : SENSe] : FREQuency: OFFSet <freg>
[ : SENSe] : FREQuency: OFFSet ?
Example: FREQ CFFS 10 Mz
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2.7.6 Signal Track

When amarker is placed on asignal and Signal Track is pressed, the marker will remain on the signal
while the analyzer retunes the center frequency to the marker frequency. The analyzer will keep the
signal at the center of the display, aslong as the amplitude of the signal does not change by more than 3
dB from one sweep to another. If no marker isactive, pressing Signal Track to On will activate amarker,
perform a peak search, and center the marker on the display.

If the signal islost, an attempt will be made to find it again and continue tracking. If there are other
signals on screen near the same amplitude, one of them may be found instead. Signals near 0 Hz cannot
be tracked effectively as they cannot be distinguished from the L O feedthrough, which is excluded by
intent from the search agorithm.

When Signal Track is On and the span is reduced, an automatic zoom is performed and the span is
reduced in steps so that the signal remains at the center of the display. If the span is zero, signal track
cannot be activated.

NOTE Thisfunction isintended to track signals with afrequency that is changing (drifting), and
an amplitude that is not changing. It keeps tracking if in continuous-sweep mode. If in
single-sweep mode, the analyzer only does one center frequency adjustment as necessary.

Signal tracking can also be used with the A (delta) pair marker function. This could be used to measure
the amplitude at afrequency offset, relative to the fundamental signal amplitude, even if the fundamental
isdrifting. In this situation, the “tracking” function will be done on the deltamarker, not on the reference
marker. So you would want to put the ref marker on the frequency+offset, and put the A marker on the
fundamental signal peak. Then turn on signal tracking. The frequency difference between the two
markers will stay fixed. The A marker, on the fundamental, will track to the center of the display. The
marker readout value will show the amplitude delta between the two markers.

Key Path: FREQUENCY
Annunciation/
Annotation: ST appears near the lower-left corner of the display. An asterisk (*) may appear in the

upper-right corner of the display while the analyzer whenever the analyzer findsthat it
must retune in order to center the signal on the display.

State Saved: Saved in Instrument State.
Factory Preset:  Off

Remote Command:

: CALQul at e: MARKer [ 1] | 2| 3| 4: TRCKi ng[ : STATe] CFF| ONJ 0| 1

: CALQul at e: MARKer [ 1] | 2| 3| 4: TRCKi ng[ : STATe] ?

Example: CALC. MARK1: TRCK ON turnson Signal Track using Marker 1.
CALC MARK1: TRCK?.
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2.8 Input/Output

Displays the keys that control some of the analyzer’s signal inputs and outputs.

2.8.1 Input Port

Brings up amenu of input signal sources, the most common one being the front panel RF Input port.
Key Path: Input/Output

State Saved: Saved in Instrument State

Factory Preset: RF

Remote Command:

[ : SENSe] : FEED RF| AREFer ence|EMIXer

[ : SENSe] : FEED?

Example: FEED AREF selectsthe 50 MHz amplitude reference as the signal input.

2811 RF
Selects the front panel RF Input port to be the analyzer signal input.
Key Path: Input/Output, Input Port

Remote Command:
See “Input Port” on page 137
Example: FEED AREF selectsthe 50 MHz amplitude reference as the signal input.

28.1.2 Amptd Ref
Selects the 50 MHz, —25 dBm internal amplitude reference as the input signal.
Key Path: Input/Output, Input Port

Remote Command:
See “Input Port” on page 137
Example: FEED AREF selects the 50 MHz amplitude reference as the signal input.
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2.8.2 RF Coupling

Specifies alternating current (AC) or direct current (DC) coupling at the analyzer RF input port.
Selecting AC coupling switches in a blocking capacitor that blocks any DC voltage present at the
analyzer input. This decreases the input frequency range of the analyzer, but prevents damage to the
input circuitry of the analyzer if thereis a DC voltage present at the RF inpuit.

In AC coupling mode, signals less than 20 MHz are not calibrated. You must switch to DC coupling to
see calibrated frequencies of less than 20 MHz. Note that the message DC Coupl ed will be displayed
on the analyzer when DC is selected.

Some amplitude specifications apply only when coupling is set to DC. Refer to the appropriate
amplitude specifications and characteristics for your analyzer.

CAUTION When operating in DC coupled mode, ensure protection of the input mixer by limiting the
input level to within 200 mV of 0 Vdc. In AC or DC coupling, limit theinput RF power to

+30 dBm.
Key Path: Input/Output
Dependencies/
Couplings: In external mixing mode, input port and RF coupling selection are not available. Not

available on 40 GHz or 50 GHz analyzers.
State Saved: Saved in Instrument State
Factory Preset:. AC

Remote Command:
:I'NPut : COUPI i ng AQ DC

: I NPut : GOl i ng?

Example: I NP: COUP DC

2.8.3 Input Mixer (Option AYZ only)

Selects either the internal mixer(s) or an external mm-wave mixer. When internal mixing is selected you
get normal spectrum analyzer operation and the rest of the external mixing functions are unavailable.
With external input mixer selected you can analyze high frequency signals (higher than the spectrum
analyzer maximum frequency) by using an appropriate external mixer.

Key Path: Input/Output

Annunciation/

Annotation: “Ext M x” ontop line, replacing the attenuator value
Dependencies/

Couplings: Not available when Preamplifier is set to On.
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Remote Command:

See “Input Port” on page 137

S I NPut: M Xer | NT| EXT

Example: FEED EM X selects the external mixer as the signal input.
INP:M X EXT
SINP M X?

284 321.4MHzIF Out Opt

Configuresthe | F path for the default narrow band measurement path (Spectrum Analysis) or for
improved 321.4 MHz IF out performance (Down converter WBIF). When the IF signal is being used for
normal operation, the frequency response at the 321 Aux IF Out port is degraded. Diverting the IF using
the down converter setting lets you take advantage of thisimproved frequency response at the output
port, but you can no longer use the internal path for making measurements.

NOTE Changesin the impedance seen by the 321. 4 MHz Aux Qut port on the rear panel can
impact the amplitude accuracy of the PSA. If the impedance on this port is changed, the
user should perform an Align All Now to ensure the amplitude accuracy of the PSA.

Key Path: Input/Output

Saved State: Saved in Instrument State
Factory Preset:  Spectrum Analyzer
History: Added in revision A.06.00.

Remote Command:
: QUTPut : ANALog SANal yzer | DNVB
: QUTPut : ANALog?
Example: QUTP: ANAL DN\VB
QUTP: ANAL?
2.8.4.1 Spectrum Analyzer
Switches the | F path to the spectrum analyzer path that is used for normal operation.

Key Path: Input/Output, 321.4 MHz IF Out Opt
History: Added in revision A.06.00.

Remote Command:

See“321.4 MHz IF Out Opt” on page 139.
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2.8.4.2 Dnconverter WBIF

Configuresthe IF path for improved frequency response at the 321.4 MHz IF Out connector on the rear
of theinstrument. While this 321.4 MHz IF path is selected, the signal is routed away from the normal
spectrum analyzer signal path. This disables measurements, so no signal is displayed on the display.

Key Path: Input/Output, 321.4 MHz IF Out Opt
History: Added in revision A.06.00.
Remote Command:

See“321.4 MHz IF Out Opt” on page 139.

2.8.5 Microwave Preselector (E4440A, E4443A, and E4445A)

(Option 123). Switches the input signal path between the normal presel ected mixer and an optional
unpresel ected high band mixer. The preselected path is the normal path for the analyzer.

WARNING  Thefirst mixer can be overloaded if alarge out-of-span signal ispresent at theinput.
When the preselector isbypassed, thissignal passesthrough to the mixer causing an
overload. Theinstrument cannot detect thiscondition, so no overload error message

isdisplayed.
Key Path: Input/Output
Dependencies/
Couplings: The functionality is not available:

- if the start frequency isin band zero (<2.85 GHz).

» when using aMode other then Spectrum Analysis, such as Phase Noise and Noise
Figure.

If the preselector state is off, then the instrument start frequency islimited to
frequencies >3.05 GHz.

NOTE Preselector bypass (Option 123) is also available in the 40 GHz and 50 GHz analyzers
(see Input/Output, UW/mmW Preselectors).

Saved State: Saved in Instrument State
Factory Preset:  On

Key Path: I nput/Output

History: Added in revision A.06.00.
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Remote Command:

[ : SENSe] : POMr [ : RF] : MV PRESel ect or [ : STATe] QN OFF| 0| 1
[ : SENSe] : POVr [ : RF] : MV PRESel ect or [ : STATe] ?

Example: PON MN PRES CFF

2.8.6 uW/mmW Preselectors (E4446A, E4447A, and E4448A)

(Option 123). Switches the signal input path between the normal preselected mixers and an optional
unpreselected high band mixer. The preselected path is the normal path for the analyzer.

WARNING  Thefirst mixer can beoverloaded if alar ge out-of-span signal ispresent at theinput.
When the preselector path isbypassed, this signal passesthrough to the mixer
causing an overload. Theinstrument cannot detect this condition, so no overload
error message isdisplayed.

Key Path: Input/Output
Dependencies/
Couplings: The functionality is not available:

 if the start frequency isin band zero (<2.85 GHz).

« when using a Mode other then Spectrum Analysis, such as Phase Noise and Noise
Figure.

If the preselector state is off, then the instrument start frequency is limited to
frequencies >3.05 GHz.

NOTE Preselector bypass (Option 123) is also available in the 26 GHz and below analyzers (see
Input/Output, Microwave Preselector).

Saved State: Saved in Instrument State
Factory Preset:  On

Key Path: Input/Output

History: Added in revision A.09.00.

Remote Command:

[ SENSe] : POMer [ : RF] : MW PRESel ect or [ : STATe] ON CFF| 0| 1
[: SENSe] : POVer [ : RF] : MV PRESel ect or [ : STATe] ?

Example: PON MN PRES CFF
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2.8.7 Ext Mix Band (Option AYZ only)

Displays the key menus to select one of the predefined bands corresponding to the external mixer being
used. You can define your own frequency band by selecting User. Setting the Harmonic key to manual
also selects the User band.

Key Path: Input/Output, Input Mixer
Dependencies/
Couplings: When Mixer, Config, Mixer Type is set to Presel (preselected), the following bands

arenot available K, E,W,F, D, G Y, J.
State Saved: Saved in Instrument State
Factory Preset: A Band, 26.5 to 40 GHz

Remote Command:

[:SENSe]: M Xer: BAND KKAAQU VIE WF| D G Y| J| USER
[ : SENSe] : M Xer : BAND?

Example: M X: BAND W

NOTE If Harmonic is set to Man, aquery will return“ USER’ . K, E, W, F, D, G Y, and J are not
availableif the mixer typeis set to Presel.

2871 18-265GHz(K)

Selects K band (mixing harmonic —6). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available aslong as they are within the -6 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band
Remote Command:
Example: M X: BAND K

2872 265-40GHz (A)

Selects A band (mixing harmonic —8). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available aslong as they are within the -8 harmonic band.

NOTE Bands A, Q, U, and V are available with both presel ected and unpresel ected mixers. The
sign of the harmonic vaue changes with the mixer type. For example with A Band
presel ected mixer, the harmonic value is 8 while the unpreselected value is -8.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND A
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2.8.7.3 33-50GHz(Q)

Selects Q band (mixing harmonic —10). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the =10 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND Q

2.8.7.4 40-60 GHz (U)

Selects U band (mixing harmonic —10). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the =10 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND U

2.8.75 50-75GHz (V)

Selects V band (mixing harmonic —14). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the —14 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND V

2.8.7.6 60-90 GHz (E)

Selects E band (mixing harmonic —16). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the —16 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND E
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2.8.7.7 75110 GHz (W)

Selects W band (mixing harmonic —18). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the —18 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND W

2.8.7.8 90-140 GHz (F)

Selects F band (mixing harmonic —20). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the —20 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND F

28.79 110-170 GHz (D)

Selects D band (mixing harmonic —24). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the —24 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND D

2.8.7.10 140-220 GHz (G)

Selects G band (mixing harmonic —32). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the =32 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND G
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28.7.11 170-260 GHz (Y)

Selects Y band (mixing harmonic —38). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the =38 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND Y

2.8.7.12 220-325GHz (J)

Selects Jband (mixing harmonic —46). Displays the start and stop frequencies for that particular band.
Other start/stop frequencies are available as long as they are within the —46 harmonic band.

Key Path: Input/Output, Input Mixer, Ext Mix Band

Remote Command:

Example: M X: BAND J

28.713 User

L ets you define the frequency band for your Input Mixer. The frequencies available depend on the
currently selected harmonic mixing number. Use Mixer Config, Harmonic to select a particular
harmonic number.

Equation 2-1 Preselected External Mixer Frequency Rangesvs. Harmonic Number
For N = positive harmonic mixing band numbers.

Minimum frequency = (N x 2.9GHz) + 321.4MHz

Maximum frequency = (N x 6.666GHz) + 321.4MHz—650MHz
For N = negative harmonic mixing band numbers:

Minimum frequency = (N x 2.9GHz) —321.4MHz+ 650MHz

Maximum frequency = (N x 6.666GHz) —321.4MHz

Equation 2-2 Unpreselected External Mixer Frequency Ranges vs. Harmonic Number
For N = positive harmonic mixing band numbers.

Minimum frequency = (N x 2.9GHz) + 321.4MHz

Maximum frequency = (N x 6.9GHz) + 321.4MHz—650MHz
For N = negative harmonic mixing band numbers:

Minimum frequency = (N x 2.9GHz) —321.4MHz+ 650MHz

Maximum frequency = (N x 6.9GHz) —321.4MHz

NOTE The 650 MHz term in the equations above is approximately 2x |F. Thistermisfor the
signal identification algorithm. The 6.666 GHz term is the maximum L O range based on
the preselector tune circuitry in the analyzer.
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Saved State Saved in Instrument State
Key Path: Input/Output, External Mixer, Ext Mix Band

Remote Command:
See “Ext Mix Band (Option AY Z only)” on page 142
Example: M X: BAND USER

M X HARM - 14

2.8.8 Signal ID (Option AY Z only)

Activates asignal identification algorithm when Signal ID is pressed to select On, which either removes
or aids with the identification of multiple and image responses of true input signals. Multiple and image
responses may be generated when using unpreselected external mixers.

The amplitude accuracy of the analyzer is degraded when signal identification is on. Use Signal ID to
identify true signals, then turn Signal ID off to make accurate amplitude measurements.

NOTE If the input signal is too broadband or unstable for the identification process to properly
identify it, turn off the signal identification and look for two similar responses separated
by approximately 642.8 MHz (twice the 321.4 MHz first IF). If a“—" mixer mode (for
example: 8-) is active, the right member of the response pair is the correct response; if a
“+” mixer mode is active, the left member of the response pair is the correct response.

Key Path: Input/Output, External Mixer

Annunciation/

Annotation: “SID” message appears on the upper right of the screen when the signal 1D is turned
on.

Dependencies/

Couplings: Not available when:

Averaging is set toon

Manua FFT mode

Sig Track isset to on

Presel ected external mixer selected

State Saved: Saved in Instrument State
Factory Preset:  Off

Remote Command:

[: SENSe] : Sl Denti fy[: STATe] CFF| ON O] 1
[: SENSe] : Sl Denti fy: [ STATe] ?

Example: SID1
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2.8.9 Signal ID Mode (Option AY Z only)

Displays a menu to select the method of signal identification.
Key Path: Input/Output, External Mixer

State Saved: Saved in Instrument State

Factory Preset:  Image Suppress

Remote Command:

[: SENSe] : Sl Dentify: MODE | SUPpress| | SH ft
[: SENSe]: Sl Denti fy: MODE?

Example: SI D MCDE | SUP

2.8.9.1 Image Suppress

This signal identification method attempts to suppress all but valid responses by mathematically
removing al image and multiple responses of signals present at the mixer input. The analyzer internally
acquiresthe datain atwo sweep sequence, operates on the acquired data, and displaystheresult in Trace
1. Since two measurements are taken for each display cycle, the display update rate is reduced.

Key Path: Input/Output, External Mixer, Signal ID Mode
State Saved: Saved in Instrument State

Remote Command:
See“Signa 1D Mode (Option AY Z only)” on page 147
Example: SI D MDE | SUP

2.8.9.2 Image Shift

Performs signal identification in atwo sweep sequence. Places data from the first sweep in Trace 1, and
data from the second (frequency shifted) sweep in Trace 2. Signal responses of Trace 1 and Trace 2
having the same horizontal position are considered to be in the current band and therefore can be
analyzed with the amplitude and frequency measurement systems of the analyzer. All other responses are
invalid and should be ignored.

Key Path: Input/Output, External Mixer, Signal ID Mode
State Saved: Saved in Instrument State

Remote Command:
See“Signa 1D Mode (Option AY Z only)” on page 147
Example: SI D MDE | SH

2.8.10 Mixer Config (Option AYZ only)

Displays the Mixer Config menu keys to manually set the harmonic, select the preselected mixers or
unpresel ected mixers, and adjust the internal bias source for use with mixers requiring bias.
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Key Path: Input/Output, External Mixer
State Saved: Saved in Instrument State

2.8.10.1 Harmonic

The harmonic mixing number, its associated sign, and the availability of mixer bias can be automatically
controlled by setting Harmonic to Auto. In Auto, the harmonic number and sign are determined by the
Ext Mix Band selected. For bands A, Q, U and V, they are determined by the Ext Mix Band and by
whether Mixer Type is set to preselected or unpreselected. There are no auto rules for Ext Mix Band set
to Auto, therefore, selecting Auto forces Ext Mix Band to A band.

The harmonic number indicated is a signed number. Positive numbers (sign not displayed) indicate that
the tuned frequency is above the desired LO harmonic by the 321.4 MHz IF. Negative numbers indicate
an LO harmonic below the tuned frequency by the 321.4 MHz IF.

Key Path: Input/Output, External Mixer, Mixer Config
State Saved: Saved in Instrument State

Factory Preset:  Auto

Range: —50 to 50, cannot be set to 0.

Remote Command:
[ SENSe] : M Xer : HARVbni ¢: AUTO OFF| ONJ 0] 1 or <bool ean>
[ : SENSe] : M Xer : HARVbNI ¢: AUTO?
[: SENSe] : M Xer : HARVbni ¢ <i nt eger >
[: SENSe] : M Xer : HARVbni c?
Example: M X: HARM AUTO 0
M X HARM 8

28.10.2 Mixer Type

Selects which type of mixer isin use. Mixer Type (Presel) activates atuning signal that is routed to the
PRESEL TUNE OUTPUT connector on the rear panel of the analyzer. Thissignal has a sensitivity of
1.5V/GHz of the LO frequency and drives the tune input of the HP/Agilent 11974 series of preselected
mixers. The sweep rate in Presel mode is limited to 40 MHz/ms.

Key Path: Input/Output, External Mixer, Mixer Config
Dependencies/
Couplings: Only available in bands A, Q, U and V, and only when Mixer Bias is off.

State Saved: Saved in Instrument State
Factory Preset:  Unpre

Remote Command:

: I NPut : M Xer: TYPE PRESel ect ed| UNPResel ect
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“ I NPut : M Xer: TYPE?
Example: I NP: M X: TYPE UNPR

2.8.10.3 Mixer Bias

Turns on/off the Mixer Bias and adjusts an internal bias source for use with external mixers. The bias
signal is present on the center conductor of the IF INPUT connector on the front panel.

Key Path: Input/Output, External Mixer, Mixer Config
Dependencies/
Couplings: If Mixer Typeis set to Presel and Harmonic is set to Auto, then the Mixer Biaskey is

set to Off and it is not available (grayed out).

If Mixer Biasis set to On and Harmonic is set to Auto, then the Mixer Type key is set
to Unpresel and it is not available (grayed out).

State Saved: Saved in Instrument State
Range: —10to 10 mA

Remote Command:
[: SENSE] : M Xer: Bl AS <nunber >
[ : SENSE] : M Xer : Bl AS?
[: SENSE] : M Xer: Bl AS: STATe CFF| ON 0] 1
[ : SENSE] : M Xer: Bl AS: STATe?
Example: MX BIAS 1
M X Bl AS?
M X Bl AS: STAT 1
M X Bl AS: STAT?
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3 | nstrument Functions. M — O

This chapter provides key descriptions and programming information for the front-panel key functions
of your analyzer that start with the letters M through O. The front-panel functions are listed
alphabetically and are described with their associated menu keys. The lower-level menu keys are
arranged and described as they appear in your analyzer.
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s
2
2 NOTE The front- and rear-panel features, along with the numeric keypad and
= alphanumeric softkey fundamentals, areillustrated and described in your Getting
£ Started guide.
7
<
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3.1 Marker

Allows you to access the marker control menu. If no markers are active, pressing Marker activates the
currently selected marker as anormal type marker and placesit at the center of the display. (Thiswill be
marker 1 if you have not previously selected a different marker.) There are five control modes for the
markers:

Normal (PCSi ti on) - A single marker that can be moved to any point on the trace.

Delta (DELTa) - A fixed reference marker and a moveable marker that you can place at any point on the
trace

Delta Pair (BAND) - Both a movable delta and a movable reference marker. You can independently
adjust the position of each marker.

Span Pair (SPAN) - A moveable reference and a movable delta marker. You can adjust the center point
of the markers and the frequency span between the markers.

Off (O f) - Turns off the active marker or marker pair.

Your instrument stores data to a high degree of resolution and accuracy. It is often difficult to read the
trace data directly from the screen to the desired accuracy. Markers are diamond-shaped pointers that can
be placed at any point on atrace to accurately read the data at that point. Markers may also be usein
pairsto read the difference (or delta) between two data points. The marker number isindicated above the
marker. Use the data controls to position the marker. The knob, or the Up and Down keys, move the
marker left or right. If avalueis entered from the numeric keypad, the marker is moved to the trace point
nearest to that value.

The data for the active marker (the one currently be controlled) appears in the upper-right corner of the
display. In addition, when amarker is being actively controlled, the marker data appearsin the active
function area of the display. There are four markersin your instrument; each can be controlled asasingle
marker or as areference/delta pair.

A traceis aconnected series of points displayed on the instrument screen. The left-most point is point O
and the right-most point (default) is 600. You control markers by moving them from trace point to trace
point. Markers are shaped like diamonds. The lowest point of the diamond shape represents the trace
point that is being read. The marker number is indicated above the active marker. The same marker
number isindicated with an R (for example, 1R) above the reference marker when in adelta mode (delta,
deltapair, and span pair).
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Marker Units

» Normal markers - the display shows the value of the Y-axis position of the marker in the current
Y-axisunits. (See Amplitude, “Y AxisUnits’ on page 42.)

« Delta, Delta Pair, or Span Pair markers - the display shows the ratio (difference when expressed in
dB) between two markers. If the Y-axis units are logarithmic (dBm, dBmV, dBuV) theratiois
expressin dB. If the Y-axis units are linear (volts, watts) theratio is expressed in percent (where
100% is the same as 0 dB difference). Note that the value when the Y-axis units are watts is the
square of the value when the Y-axis units are volts. For example, when the percent ratio with Y-axis

unitsin voltsis 20% (0.2), the percent ratio with Y-axis unitsin watts will be 4% (0.22 =0.04). When
you read the value out remotely, you have to know whether you arein log (dB) or linear (percent).

» Marker functions (Marker Noise and Band/Intvl Power) - the display shows the values with units
that are dependent on the function and the Y-axis units. Refer to the individual function descriptions
for more details about the units used. When you read the value out remotely, you have to know what
the expected units are.

Remote Command:

: CALQul at e: MARKer [ 1] | 2| 3| 4: MODE PGCSi ti on| DELTa| BAND| SPAN OFF
: CALQul at e: MARKer [ 1] | 2| 3| 4: MCDE?

Sets or queries the marker control mode (see parameter list above).

: CALQul at e: MARKer [ 1] | 2| 3| 4: X <par an®

Sets the marker X position to a specified point on the X axisin the current X-axis units (frequency or
time). If the frequency or time chosen would place the marker off screen, the marker will be placed at the
left or right side of the display, on the trace. This command has no effect if the marker is OFF.

: CALQul at e: MARKer [ 1] | 2| 3| 4: X?

Queries the marker X position in the current x-axis units. The marker must be ON for the response to be
valid.

:CALQul at e: MARKer [ 1] | 2| 3| 4: XX PCBi ti on <par an®

Sets the marker X position to a specified point on the X axisin display points (values of 0 to 600, or the
current number of pointsin the sweep). The marker must already be ON.

: CALQul at e: MARKer [ 1] | 2| 3| 4: X: PCBi ti on?
Returns the current marker X position in display points.
: CALQul at e: MARKer [ 1] ] 2| 3| 4: Y?

Queriesthe marker Y value or deltain the current y axis units. Can also be used to read the results of
marker functions such as Marker Noise. The marker must be ON for the response to be valid.
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Marker 2

c
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Remote Command ;c:'
Notes: The: CALC. MARK: PEAK: SEARC: MODE MAX| PAR command specifieshow apeak is a
identified for use with the marker commands. See “Peak Search” on page 185. S

(7]

Example: CALC. MARK: MODE PGS selects marker 1 and setsit to Normal. =
o)

CALC MARK2: X 20 GHZ selects marker 2 and movesit to 20 GHz. (Marker 2 must
first be turned ON.)

3.11 Sdect Marker

Selects one of the four possible marker or marker pairs. Once amarker is selected, it can be set to any of
the control modes, Normal, Delta, Delta Pair, Span Pair, or Off.

Key Path: Marker
State Saved: The number of the selected marker is saved in Instrument State.
Factory Preset: Marker 1

Remote Command:
: CALQuUl at e: MARKer [ 1] | 2| 3| 4: STATe CFF| ONJ O] 1
: CALQUl at e: MARKer [ 1] | 2| 3| 4: STATe?

Sets or queries the state of a marker. Setting a marker to state ON or 1 selects that marker. Setting a
marker which is OFF to state ON or 1 putsit in Normal mode and placesit at the center of the display.
Setting a marker to state OFF or 0 selectsthat marker and turnsit off. The response to the query will be 0
if OFF, 1if ON.

Example: CALC. MARK2: STAT ONselects marker 2.
CALC:MARK:STAT ON will not modify a marker that is already on.

3.1.2 Normal

Sets the control mode for the selected marker to Normal (see “Marker” on page 153). If the marker is
off, asingle marker is activated at the center of the display. The marker stays on the trace at the
horizontal screen position where it was placed unless Signal Track, or a“marker to” key function (such
as Mkr — CF, Mkr — RL, Mkr — CF STEP, Mkr A Span, or Min Search) is selected. If you arein a
marker pair mode, for example Delta Marker, the reference marker isturned off. You can then adjust
the trace point of the marker.

Key Path: Marker

Remote Command:
See “Marker” on page 153 for the mode command.
Example: : CALC. MARK: MCDE PGS selects marker 1 and setsit to Normal.
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313 Dedta

Sets the control mode for the selected marker to Delta (see “Marker” on page 153). In Delta mode the
display shows the difference between the active (Delta) marker and a reference marker. When Delta
mode is selected the reference marker is placed at the current marker position. If the marker is OFF both
the active marker and the reference marker are placed at the center of the display. The amplitude and
frequency (or time) of the first marker isfixed. The marker number is indicated above the delta marker,
and the same number isindicated with an R (for example, 1R) above the reference marker. You can
adjust the trace point of the active delta marker. Annotation in the active function block and in the
upper-right corner of the display indicates the frequency or time difference and amplitude difference of
the two markers. If marker noiseis set to On while using Delta and the noise marker is placed on the
noise floor, the marker readout displays signal-to-noise.

Selecting Delta while already in Delta mode causes the reference marker to be reset to the current active
(A) marker position, enabling you to make delta measurements from differing reference points without
having to turn off the markers and begin again. Pressing Marker Normal moves the Reference Marker to
the Delta Marker position and turns off Delta Marker.

The amplitude of the reference marker isfixed. In non-zero spans the frequency of the reference marker
isfixed. If the center frequency of the analyzer is changed such that the reference marker is off the
screen, an arrow will appear with the marker number at the left or the right side of the display. This
indicates where the trace point is for the reference marker.

In Zero Span the reference marker remains fixed at the trace point on which it was placed. Also,
changing Center Frequency does not move the reference marker whilein Zero Span.

The markers will be turned off if the scale type is changed between log and linear.
Key Path: Marker

Remote Command:
See “Marker” on page 153 for the mode command.

Example: CALC. MARK4: MCDE DELT selects marker 4 as adelta marker and places a reference
marker at the marker 4 position. If marker 4 is OFF it places both the active and the
reference markers at the center of the display.

3.1.4 DedtaPair

Sets the control mode for the selected marker to Delta Pair (see “Marker” on page 153). In Delta Pair
mode the display shows the difference between the delta marker and areference marker and enables you
to adjust both the Ref (start) and Delta (stop) markers independently. After you turn on the delta Pair
function, pressing the key again toggles between the two markers you are controlling. When Ref is
underlined you are controlling the reference marker. When A is underlined you are controlling the delta
marker. The start marker number isindicated with anumber and an R above the marker (for example,
1R) and the delta marker is indicated with a marker number.

There are four conditions that can occur when Delta Pair mode is selected:

- If marker mode is Off, the delta marker and reference marker are placed at the center of the display.
« If marker mode is Normal, the delta marker and reference marker are placed at the current marker
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position on the trace.
« If themarker mode is Delta, the current marker position remains unchanged and the reference marker
is placed on the trace at the reference marker position.

« |f the marker mode is Span Pair, the marker positions remain unchanged.

The difference between Delta Pair and Delta modesisthat in Delta Pair mode the reference marker
stays on the trace and you can adjust its trace point. The note ( Tr acki ng Ref ) appearson the

Delta Pair key because, in effect, the reference marker “tracks’ thetrace. (By comparison, in Delta mode
the reference marker does not track changes in the trace results; it remains anchored in amplitude and
frequency.)
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Once positioned, the markers stay on the trace points you have selected. Ref and Delta markers maintain
their displayed x-axis location, but not their frequency values when you change a parameter that
redefines the x-axis scale. Reset these markers when parameters such as Span or Center Freq are
changed. Adjusting the Span changes the difference between the two markers. Changing the Center
changes the center point of the two markers. This function is useful in functions such as Band Power.
Changing the frequency or sweep time of the analyzer does not change the trace point of the markers.
You cannot move the markers off the screen.

Key Path: Marker
Factory Preset:  Ref isthe active parameter. Factory preset marker mode is Off.
Range: Refer tothe [ : SENSe] : SWEep: PA Nt s command under “Points’ on page 219.

Remote Command:

See " Marker” on page 153 for the command to select the control mode.

: CALQul at e: MARKer [ 1] | 2| 3| 4: X STARt <par anP

: CALQUl at e: MARKer [ 1] | 2| 3| 4: X: STOP <par an»

: CALQul at e: MARKer [ 1] | 2| 3| 4: X PCSi ti on: STAR <i nt eger >
: CALQul at e: MARKer [ 1] | 2| 3| 4: X PCsi ti on: STCP <i nt eger >

The above commands set the reference (Start), or delta (Stop) marker X locations on the X axis. The
markers can be placed on the X axis using the current trace units. Or you can specify their positionin
display points. Display points are values from 0 to 600 (or the current number of pointsin the sweep).
The marker must already be on.

: CALQUl at e: MARKer [ 1] | 2| 3| 4: X: STAR ?

: CALQUl at e: MARKer [ 1] | 2| 3| 4: X: STCOP?

: CALQul at e: MARKer [ 1] 2| 3| 4: X PCSi ti on: STAR ?
: CALQuUI at e: MARKer [ 1] | 2| 3| 4: X PCsi ti on: STOP?

These commands return the reference (Start), or delta (Stop) marker X value in current X axis units, or
the by its position in display points.

Example: CALC. MARK3: MODE BAND activates or selects marker 3 and setsit to Delta Pair.
Refer to “Marker” on page 153.

CALC. MARK3: X: PGS STAR 0 moves the reference marker 3 to the left edge of the
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display.

3.1.5 Span Pair

Sets the control maode for the selected marker to Span Pair (see “Marker” on page 153). In Span Pair
mode the display shows the difference between the delta marker and areference marker and enables you
to adjust both the ref and delta markers. The start marker number is indicated with a number and an R
above the marker (for example, 1R) and the stop marker isindicated with a marker number. After you
turn on the Span Pair function, pressing the key again toggles between the two marker parameters you
are controlling (span and center).

Adjusting the Span (Span is underlined) changes the frequency difference between the two markers.
Adjusting Center (Cent er isunderlined) maintains the marker spacing and changes the frequency of the
midpoint between the markers. Adjusting the span changes the frequency difference between the two
markers while maintaining the midpoint between the two markers at a fixed frequency. Changing the
center changes the center point between the two markers while maintaining the frequency difference.

There are four conditions that can occur when Span Pair mode is selected:

- If marker modeis Off, the delta marker and reference marker are placed at the center of the display.

« |If marker mode is Normal, the delta marker and reference marker are placed at the current marker
position on the trace.

 If themarker mode is Delta, the current marker position remains unchanged and the reference marker
is placed on the trace at the reference marker position.

« If the marker mode is Delta Pair, the marker positions remain unchanged.

The difference between Span Pair and Delta modesisthat in Span Pair mode the reference marker stays
on the trace and you can adjust its trace point.

Once positioned, the markers stay on the trace points on which they have been placed. Changing the
frequency or time of the analyzer does not change the trace point of the markers, that is, they stay at the
same horizontal position on the display.

You cannot move the markers off the screen. If you adjust either center or span to avaue that would
cause one of the markers to move off screen, the marker will be placed at the right or |eft side of the
display, on the trace. Changing the Center marker changes the center point of the two markers. This
function is useful in functions such as Band Power.

Key Path: Marker
Range: Refer tothe[ : SENSe] : SWEep: PO Nt s command under “Points” on page 219.
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Remote Command:

See “Marker” on page 153 for the command to select the control mode.

: CALQul at e: MARKer [ 1] | 2| 3| 4: X PCSi ti on: CENTer <par an®
Sets the mid point of the markersto a specific trace point.

: CALQUIl at e: MARKer [ 1] | 2| 3| 4: X: PCSi ti on: CENTer ?

Returns the midpoint trace point.

: CALQul at e: MARKer [ 1] | 2| 3| 4: X PCSi ti on: SPAN <par anv
Sets the spacing between the markers to a specified number of trace points.
: CALQUl at e: MARKer [ 1] | 2| 3| 4: X PCSi ti on: SPAN?

Returns the spacing of the markers in trace points.

: CALQUIl at e: MARKer [ 1] | 2| 3| 4: X: CENTer <par an»

Sets the mid point of the markers to a specific frequency with arange that matches the units of the trace
on which the markers are positioned.

: CALQUl at e: MARKer [ 1] | 2| 3| 4: X: CENTer ?
Returns the midpoint frequency.
: CALQul at e: MARKer [ 1] | 2| 3| 4: X: SPAN <par anp

Sets the spacing between the markers to a specified frequency with a range that matches the units of the
trace on which the markers are positioned.

: CALQuI at e: MARKer [ 1] | 2| 3| 4: X: SPAN?
Returns the spacing of the markers in frequency.
Example: CALC. MARK3: MDE SPAN selects marker 3 and setsit to Span Pair.

CALC. NARK4: X: POS: SPAN 200 sets the spacing between the markers to 200 trace
points for marker pair 4.

CALC. NARK2: X: PGS: CENT 300 sets the midpoint between the markersto the 300th
trace point from the left of the display. For a 601 point trace thiswill be the middle of

the display.
3.1.6 Off

Turns off the selected marker. In addition, Off turns off functions related to the selected marker such as
Signal Track, Band/Intvl Power, and Marker Noise and removes marker annotation from the display.

Key Path: Marker

Remote Command:
See “ Select Marker” on page 155 for the command to select the control mode.
Example: CALC: MARK3: STAT OFF selects marker 3 and sets it to Off.
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3.1.7 Marker Trace

Selectsthe trace that you want your marker or marker pair to be placed on. You can pick Marker Trace 1,
2, or 3, or Auto. In Auto mode, the analyzer places markers on the lowest-numbered trace that isin Clear
Write mode. If no traceisin Clear Write mode, it places the marker on the lowest-numbered trace in
Max Hold mode. If there are none, then it uses the lowest-number trace in Min Hold mode, then in View
mode. For example, if trace Lisin view, and trace 2 isin clear write, any new marker is assigned to trace
2.

Key Path: Marker

State Saved: The Marker Trace for each marker is saved in Instrument State.
Factory Preset:  Autoon, Tracel

Range: 1to3

Remote Command:

: CALQul at e: MARKer [ 1] | 2| 3| 4: TRACe 1| 2| 3

Puts the marker on the specified trace and turns Auto OFF for that marker.
: CALQul at e: MARKer [ 1] | 2| 3| 4: TRACe?

The query returns the number of the trace on which the marker currently resides, even if that marker isin
Auto mode.

: CALQul at e: MARKer [ 1] | 2| 3| 4: TRACe: AUTO OFF| ON 0] 1

Turning Auto off setsthe Marker Trace value to the number of the trace on which the marker currently
resides.

: CALQul at e: MARKer [ 1] | 2| 3| 4: TRACe: AUTO?
The response to the query will be 0 if OFF, 1 if ON.
Example: CALC. MARK1: TRAC 2 places marker 1 on trace 2.

3.1.8 Readout

This access amenu that enables you to affect how the x-axis information for the selected marker is
displayed in the marker area (top-right of display) and the active function area of the display. It only
affects the readout on the display of the horizontal position information (for example, frequency).

NOTE It does not affect the way thisinformation is sent remotely in response to the
CALC. NARK: X? command.

Key Path: Marker

State Saved: In Instrument State, for each marker.

Factory Preset:  Frequency for non-zero spans and Time for zero spans.
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Remote Command:

: CALQUIl at e: MARKer [ 1] | 2| 3| 4: X: READout FREQuency| TI Mg | TI Me| PER od
: CALQul at e: MARKer [ 1] | 2| 3| 4: X: READout ?

Example: CALC MARK3: X: READ TI ME setsthe marker 3 Readout to Time.
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3.1.8.1 Frequency

Sets the marker readout to Frequency, displaying the absolute frequency of a normal marker or the
frequency of the delta marker relative to the reference marker. Frequency readout isthe default setting in
non-zero spans and is not available in zero spans.

Key Path: Marker, Readout

Remote Command:
See “Readout” on page 160 for this command.
Example: CALC. MARK2: X: READ FREQsetsthe marker 2 Readout to Frequency.

3.1.8.2 Period

Sets the marker readout to Period, displaying the reciprocal of the frequency at the marker position, or
the reciprocal of the frequency separation of the two markersin a delta-marker mode. Period readout is
not available in zero spans. If the markers are at the same frequency in a delta marker mode, the result
will be thereciprocal of 0, whichisinfinitely large. The display will show a very large number.

Key Path: Marker, Readout

Remote Command:
See “Readout” on page 160 for this command.
Example: CALC NARK2: X: READ PER

3.1.8.3 Time

Sets the marker readout to Time, displaying the time interval between anormal marker and the start of a
sweep or the time of the delta marker relative to the reference marker. Timeis the default setting in zero
spans. With a span of zero, the time value is the time position relative to the start of the sweep. In a
delta-marker mode it is the (sweep) timeinterval between the two markers.

Key Path: Marker, Readout

Remote Command:
See “Readout” on page 160 for this command.
Example: CALC MARKZ2: X: READ TI ME

3.1.84 InverseTime

Setsthe marker readout to Inverse Time, displaying the reciprocal of (sweep) time between two markers.
Thisfunction is only available when in both zero span and in adelta-marker modes. If the markers are at
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the same x position, the time between them is 0, so the reciprocal of sweep timeisinfinitely large. The
display will show avery large number.

Key Path: Marker, Readout

Remote Command:

See “Readout” on page 160 for this command.
Example: : CALC VARK2: X READ | TI M

3.1.9 Marker Table

When set to ON, the display is split into a measurement window and a marker data display window. For
each marker pair, information is displayed in the data display window, which includes the marker
number, trace number, marker type, X axis value, and the amplitude of the marker or the deltavalue, if a
delta marker, or the function value, if in amarker function such as Marker Noise or Band/Intvl Power.

NOTE Selecting any measurement (including Meas Off) under Measure turns off the marker
table.
Key Path: Marker

Factory Preset:  Off

Remote Command:

: CALQul at e: MARKer : TABLe: STATe CFFf ON 0] 1

: CALQul at e: MARKer : TABLe: STATe? returns 1 if ON or O if OFF.
Example: CALC: MARK: TABL: STAT ONturns on the marker table.

3.1.10 Marker All Off

Turns off al markers, including markers used for signal track. This key also turns off marker related
functions such as Signal Track, Band Interval Power, and Marker Noise.

Key Path: Marker

Remote Command:
: CALQul at e: MARKer : ACFF
Example: CALC. MARK: ACFF turns off all markers.
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3.2 Marker Fctn

Access special marker functions such as frequency counting and noise markers.

Factory Preset:  Off
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Remote Command:

: CALQuUl at e: MARKer [ 1] | 2| 3| 4: FUNCti on BPOMér | NO Se| OFF
: CALQUl at e: MARKer [ 1] | 2| 3| 4: FUNCY i on?

Example: CALC:MARK:FUNC NOIS

3.21 Select Marker
See " Select Marker” on page 155

Remote Command:

Example: CALC:MARK2:STAT ON selects marker 2.

3.22 Marker Noise

Activates a noise marker for the selected marker. If the selected marker is off it is turned on and located
at the center of the display. Reads out the average noise level, normalized to a 1 Hz noise power
bandwidth, around the active marker. The noise marker averages 5% of the trace data val ues, centered on
the location of the marker.

The data displayed (if the marker isin Norma mode) is the noise density around the marker. The value
readout is followed by “(1 Hz)” to remind you that display is normalized to a one Hz bandwidth.

To measure carrier to noise ratio, be sure that the Marker Fctn is not Marker Noise. Select aMarker,
Normal type marker. Place the marker on the signal peak, then select Delta marker. Now place the active
(A) marker on the noise, and select Marker Noise to change the marker type. In this case, the reference
marker has units of amplitude and the data displayed is the ratio of the noise density at the delta marker
to the reference marker power. The value readout is dB/Hz if the Y-axis units are logarithmic, and % if

the Y-axis unitsarelinear. It isunderstood, in this case, that % stands for the units %../Hz for volts units
and %/Hz for watts units.
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To measure the ratio of the noise densities at two locations, be sure that the Marker Fctn is Marker
Noise. (The noiseis averaged over aregion that is 5% of the span, centered at the marker location.)
Select Marker, Normal before selecting Delta marker. Then move the active (A) marker to the second
noise location. In this case both markers have units of noise density (for example, dBm/Hz), so the data
displayed represents the ratio of the noise density at the delta marker to the noise density at the reference
marker. The value readout is displayed as aratio (dB or %).

To guarantee accurate data for noise-like signals, a correction for equivalent noise bandwidth is made by
the analyzer. The Marker Noise function accuracy is best when the detector is set to Average or
Sample, because neither of these detectors will peak-bias the noise. The trade off between sweep time
and variance of the result is best when Avg/VBW Type is set to Power Averaging. Auto coupling,
therefore, normally chooses the Average detector and Power Averaging. Though the Marker Noise
function works with all settings of detector and Avg/VBW Type, using the positive or negative peak
detectors gives less accurate measurement results.

Key Path: Marker Fctn
Dependencies/
Couplings: Video triggering is not available when the detector is Average, therefore marker

functions that would set the detector to Average, and thus conflict with video
triggering, are not available when the Video trigger isOn.

Positive or negative peak detection is not recommended for use when measuring
noise-like signals. Though the Marker Noise function allows you to select these
detector types, the average noise measurement results will not be as accurate using
peak detection as when using sample or average detection.

Remote Command:
See “Marker Fctn” on page 163 for the command to select a function.

Remote Command Notes: Note that the value when the Y-axis units are watts is the square of the value
when the Y-axis units are volts. For example, when the percent ratio with Y-axis units
involtsis 20% (0.2), the percent ratio with Y-axis units in watts will be 4%

(0.22 = 0.04). When you read the value out remotely you have to know whether you
areinlog (dB) or linear (percent), and if linear, whether volts or watts.

Example: CALC. MARK: FUNC NA Sturns on marker 1 as a noise marker.

CALC. MARK: FUNC? returns the current setting of marker function for the marker
specified. In this caseit returns the string: NO S.

CALC. MARK: Y? returns the y-axis value of the Marker Noise function for marker 1
(if Marker Noise isON for marker 1).
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3.2.3 Band/Intvl Power

M easures the power in a bandwidth (non-zero span) or time interval (zero span) specified by the user. If
no marker is on, this key activates the delta pair marker mode. If the detector modeis set to Auto, the
average detector is selected. If the Avg/VBW typeis set to Auto, Power Averaging is selected, other
choices of detector and Avg/VBW type will usually cause measurement inaccuracy. The active marker
pair indicate the edges of the band. Only Delta Pair and Span Pair marker control modes can be used
whilein this function, selecting any other mode (for example, Normal or Delta) turns off this function.
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The repeatability of your band power marker measurement can be impacted by the current number of
sweep points being used. If you only have afew sweep points in the measurement band of interest, then
small changes will have a direct impact on the measurement result. Increasing your number of sweep
points will decrease that affect and improve the repeatability.

Key Path: Marker Fctn
Dependencies/
Couplings: Video triggering is not available when the detector is Average, therefore, marker

functions that would set the detector to Average, and thus conflict with video
triggering, are not available when the Video trigger isOn.

Selecting Band/Intvl Power when the marker control function is off, normal, or delta
will set the marker control function to delta pair.

Your band power marker measurement accuracy and repeatability can be degraded if
you are using a small number of sweep points. For example, if you are using 100
sweep points and making a very narrow band measurement, relative to the current
span (<5% of span), the calculation uses only a couple of the sweep points. A more
accurate/repeatable calculation is doneif you increase the number of sweep points, or
if you can reduce the span.

Remote Command:
See “Marker Fctn” on page 163 for the command to select the function.
Example: CALC. MARK: FUNC BPOMurns on marker one as a band power marker.

CALC. MARK: Y? returns the value of the Band/Intvl Power function for marker 1 (if
Band/Intvl Power isON for marker 1).
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Marker Fctn

3.2.4 Function Off

Turns off marker functions (Band/Intvl Power and Marker Noise).

NOTE Delta markers will remain on screen.

Key Path: Marker Fctn

Remote Command:
See “Marker Fctn” on page 163 for the command to select the function.
Example: CALC. MARK2: FUNC COFF turns the marker 2 function off.

3.25 Marker Count

Accesses the marker count menu.

Key Path: Marker Fctn

3.25.1 Marker Count

Turns the marker frequency counter on and off for any active marker. If no marker is active before
Marker Count ispressed, amarker is activated at the center of the display. An asterisk (*) may appear in
the upper-right area of the display along with the message Cntr 1 (the number in the message depends
on the active marker). If the marker count function is on and you change the active marker, the new
active marker will use marker count. If the frequency counter function is on with only one active marker
and that marker is turned off, then the frequency counter function is turned off. If the frequency counter
function is on with multiple markers turned on and only oneisturned off, the frequency counter function
stays on. Marker Count frequency readings are not affected by the frequency offset function.

In Zero Span the counter continues to function, counting any signal near the center frequency of the
analyzer.

NOTE Setting Marker Fctn to Off does not turn Marker Count off.
Key Path: Marker Fctn, Marker Count
State Saved: If Marker Count ison, that setting is saved in the Instrument State.

Factory Preset:  Off
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Remote Command:

: CALQul at e: MARKer [ 1] | 2| 3| 4: FQQunt [ : STATe] OFF| QN 0] 1

: CALQul at e: MARKer [ 1] | 2| 3| 4: FQQunt [ : STATe] ?

: CALQuUI at e: MARKer [ 1] | 2| 3| 4: FGQunt : X?

Remote Command Notes. Using the CALC:MARK][1][2]3[4:FCO command.
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If the specified marker number in the command is not the active marker, it becomes
the active marker. If the marker number isnot turned on, it isfirst turned on and then it
becomes the active marker. Once the marker count function isturned on, it will be on
for any active marker, not just the marker number specified when the command was
sent.

Using the CALC:MARK([1][2|3}4:FCO:X ? query.

The query returnsa 1 only if the marker count function is on and the marker number
selected isthe currently active marker. The query returns 9e15 if the marker count
function is off, or if the specified marker is not the active marker.

Example: CALC MARK2: FCO ON
CALC. MARK2: FOO X? returns the counted frequency.

3.25.2 GateTime

Controls the length of time during which the frequency counter measures the signal frequency. For 2 ms
and longer gate times, the counter resolution is 0.001 Hz. Longer gate times allow for greater averaging
of signals whose frequency is“noisy”, at the expense of throughput. If the gate timeis an integer
multiple of the length of a power-line cycle (20 msfor 50 Hz power, 16.67 msfor 60 Hz power), the
counter rejectsincidental modulation at the power line rate. The shortest gate time that rejects both 50
and 60 Hz modulation is 100 ms, which is the value chosen when gate time isin Auto.

Key Path: Marker Fctn, Marker Count
State Saved: Saved in Instrument State.
Factory Preset:  Auto, 100 ms

Range: 1 pusto 500 ms
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Remote Command:

: CALQuI at e: MARKer : FCQunt : GATet i me: AUTO CFF| ON 0] 1
: CALQul at e: MARKer : FOQunt : GATet i me: AUTO?

: CALQuI at e: MARKer : FOQunt : GATet i e <ti me>

: CALQuI at e: MARKer : FOQunt : GATet i ne?

Example: CALC MARK: FGO GAT: AUTO On
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CALC. MARK: FQO GAT le- 2 setsthe gatetimeto 102 s= 10 ms.
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3.3 Marker ->

Accesses menu keys that can copy the current marker value into other instrument parameters (for
example, Center Frequency).
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331 Mkr->CF

Setsthe center frequency of the analyzer to the frequency of the selected marker. The marker stays at this
frequency, so it moves to the center of the display. Thisfunction isnot availablein Zero Span.

Key Path: Marker ->

Remote Command:
: CALQuI at e: MARKer [ 1] | 2| 3| 4[ : SET] : CENTer
Example: CALC. MARK2: CENT setsthe CF of the analyzer to the value of marker 2.

332 Mkr->CF Sep

Sets the center frequency (CF) step size of the analyzer to the marker frequency, or in a delta-marker
mode, to the frequency difference between the delta and reference markers. The step sizeisdisplayed in
the third line of the active function area of the display. This function is not available in Zero Span.

Key Path: Marker ->

Remote Command:
: CALQul at e: MARKer [ 1] | 2| 3| 4[ : SET] : STEP
Example: CALC: MARK1: STEP sets the CF step to the value (or deltavalue) of marker 1.

3.3.3 Mkr->Sart

Changes the start frequency to the frequency of the active marker. The marker stays at this frequency, so
it moves to the left of the display. Thisfunction is not availablein Zero Span.

Key Path: Marker ->

Remote Command:

: CALQUl at e: MARKer [ 1] | 2| 3| 4] : SET] : STAR

Example: CALC. MARK1: STAR sets the start frequency to the value (or delta value) of marker 1.
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3.34 Mkr->Sop

Changes the stop frequency to the frequency of the active marker. The marker stays at this frequency, so
it movesto theright of the display. This function isnot availablein Zero Span.

Key Path: Marker ->

Remote Command:
: CALQul at e: MARKer [ 1] | 2| 3| 4] : SET] : STCP
Example: CALC. MARK1: STCP sets the stop frequency to the value (or deltavalue) of marker 1.

3.35 MKkrA->Span

Sets the start and stop frequencies to the values of the delta markers. The marker is then set to normal at
the center frequency. Only available in Delta, Span Pair, and Delta Pair modes. This function is not
availableif the marker is off, or in Normal mode or when the span is Zero Span.

Key Path: Marker ->

Remote Command:
: CALQul at e: MARKer [ 1] | 2| 3| 4[ : SET] : DELTa: SPAN

Remote Command Notes: Select the delta marker mode with
: CALQul at e: MARKer [ 1] | 2| 3| 4: MCDE DELTa.

Example: CALC. MARK2: DELT: SPAN sets the start and stop frequencies to the values of the
delta markers of marker 2.

3.36 MkrA->CF

Sets the delta marker to the center frequency. Only available in Delta, Span Pair, and Delta Pair modes.
Thisfunction is not available if the marker is off, or in Normal mode or when the spanis Zero Span.

Key Path: Marker ->
History: Added with firmware revision A.02.00

Remote Command:
: CALQul at e: MARKer [ 1] | 2| 3| 4[ : SET] : DELTa: CENTer

Remote Command Notes: Select the delta marker mode with
: CALQuI at e: MARKer [ 1] | 2| 3] 4: MODE DELTa.

Example: CALC. MARK2: DELT: CENT sets the center frequency to the value of the delta marker
center frequency of marker 2.
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3.3.7 MKkr->Ref Lvl ad
c
Sets the reference level to the amplitude value of the active marker, moving the marked point to the §
reference level (top line of the graticule). %
Key Path: Marker -> =z
o

NOTE The reference level range islimited by the input attenuator setting, the maximum mixer

level, the preamp setting, etc.

Remote Command:
: CALQuUI at e: MARKer [ 1] | 2| 3| 4[ : SET] : RLEVel

Example: CALC. MARK2: RLEV setsthe reference level of the analyzer to the amplitude of
marker 2.
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34 MEASURE (Spectrum Analysis M ode)

In the Spectrum Analysis mode (see the M ode key), this key displays a menu that |ets you make
transmitter power measurements such as adjacent channel power, occupied bandwidth, and harmonic
distortion measurements. Refer to Volume 2, One-Button Power Measurements User’s and
Programmer’s Reference for more information about these measurements. If other modes are available
and have been selected, the measurements for that particular mode will be displayed. Some common
settings can be made for these measurements using the function under the M ode Setup key. For example,
you may select one of several radio standards available by pressing Mode Setup, Radio Std.
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NOTE The measurements described in Volume 2, One-Button Power Measurements User’s and
Programmer’s Reference are available in SA mode (see Mode key). Other measurements
are available in other modesif an optional personality isinstalled, use the appropriate
user’s guide for information about those modes.
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341 Measurement Setup

Displays the setup menu for the currently selected measurement. This menu is empty if no measurement
is active. This could be because M eas Off is selected in the M easure menu.

Key Path: Front-panel key
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Dependencies/
Couplings: Menu choices depend on the currently selected Mode and Menu

Remote Command:

There is no equivalent remote command.
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3.5 MeasControl

These functions allow you to pause and resume the currently selected measurement and to select
between continuous or single measurements.
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NOTE If no measurement has been selected from the MEASURE menu, these functions are not
available.

Key Path: Front-panel key

351 Restart

This function restarts a previously paused measurement at the beginning. If the current measurement is
still in process, it will stop it as soon as possible and restart it from the beginning.

Key Path: Front-panel key. It can also be found under Meas Control.

Remote Command:
I N Ti at e: RESTar t

Remote Command Notes. This command is equivalent to sending an : ABCR command followed by
an: I NTiate[: ] Mdi at e] command. See*Abort the Sweep or Measurement
(Remote Command Only)” on page 177. for more information.

Example: I NI T: REST

3.5.2 Measure

Switches the analyzer between triggering the current measurement/sweep continuously or triggering a
single measurement. The front panel Single key also puts the analyzer in single-measurement mode.

Key Path: Meas Control
State Saved: Save
Factory Preset:  Continuous

Remote Command:
Use: I NI Ti at e: OONTi nuous OFF| ON. See“SWEEP” on page 211.

Remote Command
Notes: This command affects sweeping when in the SA mode. It affects measurements when
ameasurement has been selected from the MEA Sure command subsystem.

«  When ON, at the completion of each trigger cycle, the trigger system immediately
initiates another trigger cycle.

«  When OFF, the trigger system remainsin an “idle” state until CONTinuous is set
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to ON or an :INITiate[:IMMediate] command is received. On receiving the
INITiate]:IMMediate] command, it will go through a single trigger cycle, and
then return to the “idle” state.

« Thequery I Nl T: GONT? returns 1 or 0. 1 is returned when the instrument is
continuous triggering. 0 is returned when it is single triggering.

Example: I NI T: OONT COFF

3.5.3 Pauseor Resume

This function pauses the currently running measurement. Pressing Pause toggles between pausing and
resuming your measurement. The key label toggles between Pause and Resume. If an averaged
measurement was in progress, the average counter is frozen when the measurement is halted

Key Path: Meas Control

Remote Command:

;I N Ti at e: PAUSe to pause the measurement
;I N Ti at e: RESurre to resume the measurement.
Example: I NI T: PAUS

Remote Command Notes: See “Abort the Sweep or Measurement (Remote Command Only)” on
page 177. for more information.

3.5.4 Trigger a Sweep or Measurement (Remote Command Only)

This command initiates a sweep if in SA mode with no measurement currently selected.

The command isignored if the instrument isin a measurement (selected under the MEASURE key), but
the measurement is currently running, (I NI Ti at e: GONTi nuous ON).

If ameasurement is selected but it isin theidle state (that is, it isnot running, | NI Ti at e: CONT OFF),
this command triggers the instrument, when trigger conditions are met. The trigger system isinitiated,
then completes one full trigger cycle and returns to the “waiting” state. Depending on the measurement
selected and the number of averages, there may be multiple data acquisitions, with multiple trigger
events, for one full trigger cycle. The instrument must have external triggering selected, or the command
isignored. Usethe TR Ger [ : SEQuence] : SOURce EXT command to select the external trigger.

History: Added in revision A.02.00
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Remote Command: %"
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INTiate[: | Midi at e] )
7]

Remote Command =
Notes: See a'so the * TRGcommand and the TRIGger subsystem. o

Usethe[ : SENSe] : <rmeas>: TRl (ger : SOURce command to select the desired
trigger. The instrument must be in the single measurement mode. If
- I NI Ti at e: CONTi nuous is ON then the command is ignored.

Use : FETCh? to transfer a measurement result from memory to the output buffer.
Refer to individual commands in the MEA Sure subsystem for more information.

Example: INT: 1MW

3.5.5 Abort the Sweep or M easurement (Remote Command Only)

Stops any sweep or measurement in progress and resets the sweep or trigger system. A measurement
refersto any of the measurements found in the MEASURE menu. If the trigger conditions are met,
another sweep isinitiated immediately.

If : I NI Ti at e: GONTi nuous is off (single measure), then: | NI Ti at e: | Mvedi at e will start a
new single measurement.

If :I NI Ti at e: GONTi nuous ison (continuous measure), a new continuous measurement begins
immediately.

The INITiate and/or TRIGger subsystems contain additional related commands.
History: Added in revision A.02.00

Remote Command:

: ABCR

Remote Command Notes. In the continuous measurement mode, the Restart key is equivalent to
ABCRt .

Example: ABCR
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3.6 MODE and Mode Setup

Selects the measurement mode of your analyzer. Spectrum Analysis mode is for general purpose
measurement use. The instrument comes with the Spectrum Analysis mode. Additional measurement
modes can be added to your instrument memory. Refer to the individual measurement personality mode
manuals for instructions on how to install the software.

Dependencies/

Couplings: Other modes, besides Spectrum Analysis, must be installed/licensed in your
instrument before they appear in the Mode menu. Some modes also require the
presence of specific hardware.

Saved State: Saved in Instrument State.
Factory Preset:  Spectrum Analysis

If Preset Type Mode is selected, then the analyzer settings are preset but it staysin
that selected mode.

Remote Command:

. I NSTrument [ : SELect] BASI O] CDVA| CDVALXEV| CDVA2K| EDGEGSM

NADC] NFI GURE| PDC| PNO| SE| SA| WCDVA| W.ANIDVODULATI ON| MRECE! VE| TDSCDVA|
TDDEMOD| EMC

:I NSTrument [ : SELect] ?

Remote Command Notes. Select the measurement mode. The actual available choices depend upon
which modes (measurement applications) are installed in the instrument. 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.

BASIC

CDMAI1XEV (1XEV-DO)
CDMA2K (cdma2000)
EDGEGSM (GSM with EDGE)
NADC

NFIGURE (noise figure)
PDC

PNOISE (phase noise)
SA

TDSCDMA

TDDEMOD
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WCDMA (3GPP)
WLAN
DMODULATION
MRECEIVE
EMC
Example: I NST SA
I NST?

3.6.1 Spectrum Analysis

Selects the spectrum analysis measurement mode for your analyzer.
Key Path: Mode

Remote Command:

{INSTrument[:SEL ect] SA

Example: I NST SA
I NST?

3.6.2 Application Mode Number Selection (Remote command only)

Select the measurement mode by its mode number. The actual available choices depend upon which
applications are installed in your instrument.

Dependencies/

Couplings: Other modes, besides Spectrum Analysis, must be installed/licensed in your
instrument before they appear in the Mode menu. Some modes also require the
presence of specific hardware.

Factory Preset: 1 (Spectrum Analysis)

If Preset Type Mode is selected, then the analyzer settings are preset but it staysin
that selected mode.

Remote Command:
- I NSTrunent : NSELect <i nt eger >
: I NSTrunent : NSELect ?
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MODE and Mode Setup g
3
=4
Remote Command I
Notes: Enter one of the following integers in the command to set the analyzer mode. a
o
Mode NSEL ect Number Mode K eywor d 7
Basic 8 BASIC i
cdmaOne 4 CDMA
IXxEV-DO 15 CDMA1XEV
cdma2000 10 CDMAZ2K
GSM with EDGE 13 EDGEGSM
NADC 5 NADC
Noise Figure 219 NFIGURE
PDC 6 PDC
Phase Noise 14 PNOISE
Spectrum Analysis 1 SA
TD-SCDMA Power 211 TDSCDMA
TD-SCDMA Modulation 212 TDDEMOD
Anaysis
W-CDMA 9 WCDMA
WLAN 18 WLAN
Digital Modulation 241 DMODULATION
Measuring Receiver 233 MRECEIVE
EMC Analyzer 239 EMC
Example: | NST: NSEL 4

3.6.3 Application Mode Catalog Query (Remote command only)

Returns a comma separated list of strings that contain the names of all the installed applications/modes.
These names can only be used with the | NST: SELECT command.

Remote Command:
: | NSTrunent : CATal og?
Example: | NST: CAT?
Query response: " SA’, " COMA”, " PNQ SE’
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3.6.4 Mode Setup (Spectrum Analysis M ode)

Enables you to change measurement settings common to all measurementsin the MEASURE menu. In
Spectrum Analysis mode, there are several built-in power measurements. Parameters that you set in the
Mode Setup menu affect all of these measurements, see Volume 2, One-Button Power Measurements
User’s and Programmer’s Reference for more information.
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Key Path: Front-panel key
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4 | nstrument Functions, P-Z

This chapter provides key descriptions and programming information for the front-panel key functions
of your analyzer that start with the letters P through Z. The front-panel functions are listed al phabetically
and are described with their associated menu keys. The lower-level menu keys are arranged and
described as they appear in your analyzer.
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NOTE The front- and rear-panel features, along with the numeric keypad and

alphanumeric softkey fundamentals, areillustrated and described in your Getting
Started guide.

P-Z
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4.1 Peak Search

Places amarker on the highest peak and displaysthe search menu. If Peak Search Type (Param) is set to
Excursion & Threshold, the peak found must meet the defined peak excursion and threshold values. (See
“Search Param” on page 188.) Peaks that are less than 1% of the current span away from 0 Hz are
ignored. For example, if Span is 1 MHz, peaks will not be found between —10 kHz and +10 kHz. If no
valid peak isfound, an error (No Peak Found) isdisplayed. To clear this message, press ESC before
attempting another search.

The peak search parameters are Peak Threshold and Peak Excursion. All searches except Peak Search
(Next Peak, Next Left, Next Right, Peak Table, SCPI “PEAKS’ command) obey the Search Parameters,
which means that only peaks which rise above the Peak Threshold by at least the Peak Excursion are
found. Peak Search obeys then when Peak Search isin PARAM mode. When the Peak Search key isin
MAX mode, the search parameters are ignored for a Peak Search.

NOTE You can go into the Peak Search menu without actually performing a Peak Search by
using the front-panel Return key (assuming you have previously accessed the Peak
Search menu). Press Return to navigate through the previously accessed menus until you
return to the Peak Search menu.
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Remote Command:
: CALQUIl at e: MARKer [ 1] | 2| 3| 4: MAXi num

Remote Command

Notes: The : CALC. MARK: PEAK: SEARC. MCDE VAX| PAR
command specifies how a peak is identified for use with the marker commands. See
“Peak Search” on page 189.

Example: CALC. MARK2: MAX performs a peak search using marker 2.

CALC: MARK2: Y? queriesthe marker amplitude (Y-axis) value for marker 2. For
more information on this command, see “Marker” on page 153.

CALC. MARK2: X? queriesthe marker frequency or time (X-axis) value for marker 2.
For more information on this command, see “Marker” on page 153.

4.1.1 Next Peak

Places the marker on the next highest peak with an amplitude less than the current peak. The peak must
meet the defined peak excursion and threshold values. Peaks that are less than 1% of the current span
away from O Hz are ignored. If no valid peak isfound, an error (No Peak Found) isdisplayed. Press
ESC to clear this message before attempting another search. (Also see the Peak Excursn and Pk
Threshold key descriptions.)

Key Path: Peak Search
State Saved: Not part of saved state.
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Remote Command:
: CALQul at e: MARKer [ 1] | 2| 3| 4: MAXI mum NEXT
Example: CALC. MARK2: MAX: NEXT selects marker 2 and moves it to the next highest peak.

4.1.2 Next Pk Right

Moves the marker to the next peak to the right of the current marker. The peak must meet the defined
peak excursion and threshold limits. Peaks that are less than 1% of the current span away from 0 Hz are
ignored. If no valid peak isfound, an error “No Peak Found” isdisplayed. Press ESC to clear this
message before attempting another search. (Also see the Peak Excursn and Pk Threshold key
descriptions.)

Key Path: Peak Search
State Saved: Not part of saved stete.

Remote Command:
: CALQuUI at e: MARKer [ 1] | 2| 3| 4: MAXi num Rl G
Example: CALC. MARK2: MAX: RI GH selects marker 2 and moves it to the next peak to the right.

4.1.3 Next Pk Left

Movesthe marker to the next peak to the left of the current marker. The peak must meet the defined peak
excursion and threshold limits. Peaks that are less than 1% of the current span away from 0 Hz are
ignored. If no valid peak isfound, an error “No Peak Found” isdisplayed. Press ESC to clear this
message before attempting another search. (Also see the Peak Excursn and Pk Threshold key
descriptions.)

Key Path: Peak Search
State Saved: Not part of saved state.

Remote Command:
: CALQul at e: MARKer [ 1] | 2| 3| 4: MAXi mum LEFT
Example: CALC. MARK2: NAX: LEFT selects marker 2 and moves it to the next peak to the left.

4.1.4 Min Search

Moves the active marker to the minimum detected amplitude value on the current trace.
Key Path: Peak Search

State Saved: Not part of saved state.

Remote Command:
:CALQul at e: MARKer[1] | 2] 3] 4: M N mum
Example: CALC. MARK: M Nselects marker 1 and movesit to the minimum amplitude value.
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415 Pk-Pk Search

Finds and displays the amplitude and frequency (or time, if in zero span) differences between the highest
and lowest trace points by setting a reference marker on the peak signal and placing a A marker on the
minimum signal .

Key Path: Peak Search
State Saved: Not part of saved state.

Remote Command:

: CALQuI at e: MARKer [ 1] | 2| 3| 4: PTPeak

Example: CALC MARK: PTP
CALC. MARK: Y? queriesthe delta amplitude value for marker 1. For more
information on this command, see “Marker” on page 153.

416 Mkr->CF
See “Mkr->CF” on page 169 for the command to select this function.
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Key Path: Peak Search

4.1.7 Continuous Pk

When amarker is placed on asignal and Continuous Pk is pressed, the marker will remain on the signal
evenif the signa frequency changes, aslong as the amplitude of the signal does not change by more than
3 dB from one sweep to another.

If the signal islost, an attempt will be made to find it again and maintain the marker on the signal peak.
If there are other signals on screen near the same amplitude, one of them may be found instead. Signals
near 0 Hz cannot be maintained effectively, because they cannot be distinguished from the LO
feedthrough, which is excluded by intent from the search agorithm.

NOTE This function isintended to maintain the marker on signals with afrequency that is
changing, and an amplitude that is not changing.

Key Path: Peak Search
State Saved: Saved in Instrument State.
Factory Preset:  Off

Remote Command:
: CALQUIl at e: MARKer [ 1] | 2| 3| 4: CPEak[ : STATe] OFF| QN 0] 1
: CALQuI at e: MARKer [ 1] 2| 3| 4: CPEak[ : STATe] ?

Remote Command
Notes: This command may not be used to activate a given marker.
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Example: CALC MARK: CPE ON

41.8 Search Param

Displaysthe search parameter criteriamenu that enables you to adjust the parameters for the peak search
functions. These parameters mean that only peaks that rise above the peak threshold by at |east the peak
excursion, and then drop by at least the peak excursion, are identified as peaks.

Key Path: Peak Search

Remote Command:

There is no remote command for this key.

41.8.1 Peak Excursn

Sets the minimum amplitude variation of signals that the marker can identify as a separate peak. For
example, if apeak excursion value of 10 dB is selected, the marker Next Peak function moves only to
peaks that rise more than 10 dB above the Peak Threshold and then fall back down by at least the Peak
Excursn. Thiscriteriaappliesto al traces. This function appliesto Next Peak, Next Peak Left, and
Next Peak Right. If Peak Search isset to Param, it also appliesto Peak Search.

Key Path: Peak Search, Search Param
Dependencies/
Couplings: Thisfunction is not available when Y-Axis is set to Frequency instead of Amplitude.

State Saved: Saved in Instrument State.
Factory Preset:  6.0dB

Factory Default: 6.0 dB

Terminators: dB

Default Terminator: dB

Resolution/Rounding/
Truncation: 0.01dB

Knob Increment: 1 dB
Step Key Increment: 1 dB
Range: 0.0dB to 100 dB

Remote Command:
: CALQul at e: MARKer [ 1] | 2| 3| 4: PEAK: EXCQur si on <rel _anplitude>
: CALQul at e: MARKer [ 1] | 2| 3| 4: PEAK: EXQur si on?

Remote Command

Notes: CALC:MARK:PEAK:SEAR:MODE must be set to PARameter if you want Peak
Search to take advantage of the threshold excursion.

Example: : CALC. MARK: PEAK: EXC 30 DB setsthe minimum peak excursion requirement to
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30 dB.
See the full example for the CALC:MARK:PEAK:SEAR:MODE command bel ow.

4182 Pk Threshold

Specifiesthe minimum signal level for the analyzer internal peak identification routine to recognize as a
peak. To be considered a peak, a signal must rise above the Peak Threshold value by at least the value

specified in Peak Excursn, then fall back down by at least the Peak Excursn. This appliesto all traces
and all windows. Press ESC or select another active function to hide the threshold line. Appliesto Next

Peak, Next Peak Left, and Next Peak Right. If Peak Search is set to Param, it also appliesto

Peak Search.

Key Path: Peak Search, Search Param
Dependencies/
Couplings: Thisfunction is not available when Y-Axis is set to Frequency instead of Amplitude.

State Saved: Saved in Instrument State.
Factory Preset: —90 dBm

Terminators: dBmV, dBuV, dBuA, V, W, A
Default Terminator: dBm
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Resol ution/Rounding/
Truncation: .001 dBm

Knob Increment: amp scale = LOG: 1% of dB/div or 0.01 (the larger of the two)
amp scale=LIN: 0.1 dBm

Step Key
Increment: amp scale = LOG: dB/div
amp scale=LIN:
Range: From the current reference level to the bottom of the display range

Remote Command:
: CALQUIl at e: MARKer [ 1] | 2| 3| 4: PEAK: THReshol d <anpl >
: CALQuI at e: MARKer [ 1] | 2| 3| 4: PEAK: THReshol d?

Remote Command

Notes: CALC:MARK:PEAK:SEAR:MODE must be set to PARameter if you want peak
search to take advantage of the threshold excursion.

Example: : CALC. MARK: PEAK: THR - 60 dBm setsthe threshold to -60 dBm.

See the full example for the CALC:MARK:PEAK:SEAR:MODE command bel ow.

4.1.8.3 Peak Search
Sets the mode for Peak Search to either Max or Param and applies to Peak Search only.

«  Max (Maximum mode) places a marker on the highest peak whenever a Peak Search is performed.
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e Param (Parameter mode) searches only for peaks that meet the values set with Peak Excursn and Pk
Threshold.

Key Path: Peak Search, Search Param
State Saved: Saved in Instrument State.
Factory Preset:  Maximum

Factory Default: Maximum.

Remote Command:

: CALQul at e: MARKer : PEAK] 1] | 2| 3| 4: SEARch: MODE PARanet er | MAXi num
: CALQuIl at e: MARKer : PEAK] 1] | 2| 3| 4: SEARch: MCDE?

Remote Command

Notes: If modeisset to MAXimum (Max), peak search will place the marker at the maximum
amplitudeinthetrace. If modeis set to PARameter (Param), peak search will placethe
marker at the highest peak that rises and falls by at least the peak excursion above the
peak threshold. If no peak meets the excursion and threshold criteria, a No Peak
Found error (error 202) isissued.
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The following commands are not affected by the setting of CALC:MARK:PEAK
SEAR:MODE. They will always use the parameter search mode that defines peaks
based on peak excursion and peak threshold.

:CALCulateeMARKer[1]|2[3]|4:MAXimum
:CAL Culate MARK er[1] |2|34:MAXimum:LEFT
:CALCulatee MARKer[1]]2|3|4:M AXimum:NEXT
:CALCulateeMARKer[1]|2]3|4:MAXimum:RIGHt
:CALCulateeMARKer:PEAK:TABLe:STATe OFF|ON|O[1

Example: CALC. MARK: PEAK: SEARC. MDE PAR sets the parameter search mode.
CALC. MARK: PEAK: THR —60 dBm sets the threshold to —60 dBm.

CALC. MARK: PEAK: EXC 30 dB setsthe minimum peak excursion requirement to 30
daB.

CALC. MARK: STAT ONturns on marker number 1 and putsit on the active trace at
mid screen.

CALC. MARK: MAX puts marker 1 on the highest peak that is at least 30 dB above the
—60 dBm threshold.

: CALC. MARK: Y? returns the y-axis (amplitude) value of the marker in current y-axis
units.
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4.2 Preset

Presetting the instrument provides a known convenient starting point of the instrument state for making
measurements. There are three possible actions when you press the Preset key:

» For preset type Mbde (default), the green Preset key immediately performs a mode preset. See the
descriptions below. Press System, Power On/Preset, Preset Type to select the preset type.

« For preset type Fact or y, the green Preset key immediately performs afactory preset. See the
descriptions below. Press System, Power On/Preset, Preset Type to select the preset type.

» For preset type User , the green Preset key brings up a menu of preset key choices. You must press
one of these keysto initiate an instrument preset.

— Pressing User Preset resets to the settings/values that you have previously defined as the User
preset state using the Save User Preset key.

— Pressing Mode Preset does not change the mode; it only resets the current mode settings to the
factory defaults.

— Pressing Factory Preset resets the settings for all the modes to the factory defaults. The factory
preset mode is Spectrum Analysis with continuous sweep. If you are not already in the Spectrum
Analysis mode, it switches to that mode.

» Pressing Save User Preset savesthe current user settings.

None of these instrument presets resets “ persistent” functions such as GPIB address, time/date display
style, or auto-alignment state to the factory defaults. See “ Restore Sys Defaults’ on page 231.

If Preset Type isset to Factory in the System menu, pressing the Preset front-panel key performs a
factory preset, which implements the following:

» Resetsthe analyzer to Spectrum Analyzer mode.

 Brings up the Freq menu, with no active function.

« Setscertain conditions, in al modes, to their default values.

» Clearstheinput and output buffers and all the trace data.

» Amplitude-correction factors are turned off, but remain in analyzer memory.

« Limit linetesting is turned off, but the limit line tables remain in analyzer memory.

» Thestatusbyteisset to 0.

NOTE Recalling any state, including the user preset state, affects the conditions of more
parameters than are affected by afactory preset. For example, external preamp gain and
input impedance correction are not affected by a factory preset but are affected by a user

preset.
Key Path: Front-panel key
Dependencies/
Couplings: Depends on the preset type (user, mode or factory) setting in the System, Power

On/Preset keys.
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SCPI Status Bits/
OPC Dependencies: Clearsal pending OPC bits. The status byte is set to 0.
Remote Command:

: SYSTem PRESet

Remote Command Notes: The SYSTem PRESet command immediately presets the instrument state

to values dependent on the preset type that is currently selected (FACTory, USER,
MODE).

SYSTem PRESet does not reset “persistent” functions such as I P address, time/date
display style, or auto-alignment state to their factory defaults. Use
SY STem:PRESet: PERSistent. See “Restore Sys Defaults’ on page 231.

SYSTem PRESet : TYPE sets the type of preset. See “Preset Type” on page 211.

Example: : SYST: PRES: TYPE MODE sets the preset mode type to mode. See“ Preset Type” on
page 211.

. SYST: PRES presets the instrument to the currently selected preset type.
421 User Preset

Thiskey isonly available when the preset typeis set to User . Press System, Power On/Preset, Preset
Type, User.

Restores the analyzer to a user defined state that has been saved for all analyzer modes. You defined this
state when Save User Preset was pressed. If the you have never saved a user preset state, then the
factory preset state is stored as the user preset state. If the user preset state has been saved but the load
failsfor any reason, the error message: Unabl e to | oad user st at e isdisplayed in the statusline
and the stateis reset to whatever it was before the Preset key was pressed. This can sometimes happen if
firmware has been upgraded or applications have been (un)installed after the user preset state was saved.
Save User Preset can be accessed by pressing System, Power On/Preset.

Key Path: Preset

Remote Command:

: SYSTem PRESet See “:SY STem:PRESet” on page 186.

Example: SYST: PRES: SAVE saves a user state that will be used for the preset
SYST: PRES: TYPE USER selects the user type preset
SYST: PRES immediately presets the analyzer to the user preset.
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4.2.2 ModePreset

Thiskey isonly available when the preset type is set to User . Press System, Power On/Preset, Preset
Type, User.

A mode preset does not change the mode. It resets only the current mode settings to the factory defaults.
Key Path: Preset
History: Added with firmware revision A.02.00

Remote Command:
See “:SY STem:PRESet” on page 186.
*RST

The * RST command always does a mode preset, except that it sets the instrument to do asingle
sweep/measurement instead of continuous.

Example: SYST: PRES: TYPE MCDE selects the mode type preset
SYST: PRES immediately presets the current analyzer mode
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4.2.3 Factory Preset

Thiskey is available only when the preset typeis set to User. Press System, Power On/Preset, Preset
Type, Factory.

A factory preset returns instrument settings to the factory default values. If you are not already in the
spectrum analysis mode, it switches to that mode. A factory preset does not reset “ persistent” functions
such as GPIB address, time/date display style, or auto-alignment state (see “ Restore Sys Defaults’ on

page 231.)
Key Path: Preset

Remote Command:
: SYSTem PRESet See“:SY STem:PRESet” on page 186.

Remote Command

Notes: This command will not reset “persistent” functions such as GPIB address, time/date
display style, or auto-alignment state to their factory defaults. Use
SY STem:PRESet: PERSistent. See “Restore Sys Defaults’ on page 231.

Example: SYST: PRES: TYPE FACT sdlects the factory type preset
SYST: PRES immediately presets the analyzer to its factory defaults
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424 Save User Preset

Thiskey isonly available when the Preset Typeisset to User . Press System, Power On/Preset, Preset
Type, User.

Key Path: Preset (if preset typeis set to User)
System, Power On/Preset. See “ Save User Preset” on page 213
Remote Command:
: SYSTem PRESet [ : USER] : SAVE
Example: SYST:PRES:TYPE USER
SYST:PRES:SAVE
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4.3 Print

Initiates an output of the display data to the currently defined printer. The screen remains frozen (no
further sweeps are taken) until the datatransfer to the printer is complete. Refer to the key description for
Print Setup on page 196 for more information about the printer functions.

There must be avalid printer, already set up, for the print function to work. The Getting Sarted Guide
includes additional printer installation information.

If you need to abort a print in progress, use the Esc (escape) key.
Key Path: Front-panel key

Remote Command:

: HOCPy[ : | Medi at €]
Example: HOCPY

4.3.1 Abort the Printout (Remote Command Only)
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This command aborts the print that is currently in process.

Remote Command:

: HOCPy : ABOR

Example: HOCP: ABCR

4.3.2 Print Setup

Displays the functions that specify a particular printer and control its output.

Key Path: Front-panel key

Remote Command:

There is no remote command for this key.
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4321 Printer Setup
Enables you to define a printer by selecting its printer language and color capability.

Supported printers are equipped with aparallel interface. (A supported printer is one that accepts Printer
Control Language Level 3 or 5). Your printer language can be found in its documentation or in the
specifications found on the manufacturer’s web page.

» PCL3 printersinclude most HP DeskJet printers.
» PCL5 printersinclude most HP LaserJet printers.

The table below lists some current Hewlett-Packard ™ printers and their settings.

Printer Models Language Type Color Capable
HP DeskJet 310 PCL3 yes
HP DeskJet 320 PCL3 yes
HP DeskJet 400 PCL3 yes
HP DeskJet 670C, 672C, 680C, 682C PCL3 yes
HP DeskJet 720C, 722C Windows only (not compatible)
HP DeskJet 600C, 660C, 670C, 680C, 690C PCL3 yes
HP DeskJet 820C Windows only (not compatible)
HP DeskJet 840C, 850C, 870C, 890C, 895C PCL3 yes
HP DeskJet 935C, 990C PCL3 yes
HP DeskJet 1120C PCL3 yes
HP LaserJet 4L, 4P PCL5 no
HP LaserJet 5, 5L, 5M, 5P, 5MP, 5N PCL5 no
HP LaserJet 6, 6L, 6M, 6P, 6MP PCL5 no
HP Professional Series 2500CM PCL3 yes
HP DesignJet 755CM PCL5 yes
Key Path: Print Setup

Remote Command:

There is no remote command for this key.
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4.3.2.1.1 Language
L ets you define your printer language as a PCL 3 (Deskjet) or PCL5 (Laserjet) printer.
Key Path: Print Setup, Printer Setup

State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Remote Command:

: HOCOPy: DEVi ce: LANQuage PCL3| PCL5
: HOCPy: DEVi ce: LANQuage?

Example: HOCOP: DEV: LANG PCL5

4.3.2.1.2 Color Capable

Allows you to define whether you printer is color capable (Yes) or not (No).

NOTE Color Capable does not specify whether you want a printout in color. See “Color” on
page 199 for information.
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Key Path: Print Setup, Printer Setup

State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Remote Command:

: HOCPy: DEVi ce: CCLor NJ YES

: HOCPy: DEVi ce: CCLor ?

Example: HOCP: DEV: COL  YES

4,3.2.2 Orientation

Allows you to select either Portrait or Landscape printing. Landscape is not available with aPCL3
(Deskjet) printer.

Key Path: Print Setup
State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Factory Preset:  Portrait

Remote Command:

: HOCPy: PACE: CR ent ati on LANDscape| PORTr ai t
: HOCPy: PACE: (Rl ent ati on?

Example: HOCP: PAGE: ORI LAND
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43221 Portrait

Selects Portrait orientation for the printouts from the analyzer.
Key Path: Print Setup, Orientation

Readback: Portrait

Remote Command:

See “Orientation” on page 197.

Example: HOOP: PAGE: CR PCRT

4.3.2.2.2 Landscape

Selects Landscape orientation for the printouts from the analyzer.
Key Path: Print Setup, Orientation

Readback: Landscape

Remote Command:
See “Orientation” on page 197.
Example: HOCOP: PAGE: ORI LAND

4.3.2.3 PrintgPage

Selects the number of display prints per page when orientation is set to Portrait. The page will be gjected
after the selected number of prints has been printed.

NOTE For Landscape printing, Prints/Page is aways set to 1.
Key Path: Print Setup, Orientation
State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Factory Preset: 1 print/page
Range: 2

Remote Command:

: HOCPy: PACE: PR Nt's <i nt eger >
: HOCOPy: PACE: PRI N s?

Example: HCCP: PAGE: PRIN 2

4.3.2.4 Eject Page
Ejects your printed page.
Key Path: Print Setup, Orientation
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Remote Command:
: HOCPy: | TEM FFEed] : | Mvedi at €]
Example: HCOOP: | TEM FFE

Ejects the page if prints per pageis set to 2 and only 1 print has completed. Otherwise the page
automatically ejects after the print is complete.

4.3.25 PageSize

Allows you to select from the following page sizes: Executive, Letter, Legal, Ledger, A4, and A3.
Key Path: Print Setup

State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Factory Preset:  Letter

Remote Command:
: HOCOPy: PACE: S| ZE A| B| A3| A4| LETTer | LEGal | EXEQut i ve| LEDGer
: HOOPy: PACE: SI ZE?

Remote Command Notes: Pagesize“A” isletter, and page size “B” isledger. Thereisno size
standardization for “legal” or “executive.”

Example: HOCP: PAGE: Sl ZE A4
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4.3.25.1 Executive, Letter, Legal, Ledger, A4, or A3 Selectable page sizesavailableare asfollows:
Executive, Letter, Legal, Ledger, A4, and A3.

Key Path: Print Setup, Page Size
State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.

Factory Preset:  Letter

Remote Command:

: HOOPy: | MAGe: OCLor [ : STATe] CFF| ON 0] 1
: HOCPy: | MAGe: CQLor [ : STATe] ?

Example: HOCP: | MAG COL ON

4326 Color

Allows you to select between color or black and white printing on color-capable printers. Thiskey is not
available (grayed out) if Color Capable is set to No, see page 197.

Key Path: Print Setup

State Saved: Persistent, survives Preset and power cycle, but not saved in Instrument State.
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Factory Preset:  Off

Remote Command:

: HOOPy: | MAGe: CCLor [ : STATe] OFF| ON 0| 1
: HOCPy: | MAGe: CCLor [ : STATe] ?

Example: HOCOP: | MAG CCL ON

P-Z

1)
c
o
=
o
c
=1
LL
Rl
=
1)
IS
=
=
=
0
c

200 Chapter 4



Instrument Functions: P - Z
Restart

44 Restart

Thisfunction restarts a previously paused measurement at the beginning. If the measurement is active, it
will stop it as soon as possible and restart it from the beginning.If no measurement is active and Sweep
(Single) is selected, anew sweep isinitiated.

When in Average (On) mode, (BW/Avg, Average) the averaging function is restarted (the trace is reset
and the average number is reset to zero).

Key Path: Front-panel key. It can also be found under Meas Control.

Remote Command:
I N Ti at e: RESTart

Remote Command Notes. This command is equivalent to sending an : ABORt command followed by
an: I N Tiate[: | Mvdi at e] command. See“Abort the Sweep or Measurement
(Remote Command Only)” on page 177. for more information.

Example: I NI T: REST
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45 Save

Saves analyzer states, traces, and screen datato afloppy (A:) drive or internal flash memory (C:) drive,
as configured by the File menu. For example, if you have configured the instrument to save atraceto the
C: drive, every time you press Save, it will save the current trace to afile with a new default trace file
name.

You must first configure the save file Type, Format, Source, and Destination by using File, Save
before pressing the front-panel Save key. Pressing the front-panel Save key will then be the same as
pressing File, Save, Save Now.

Key Path: Front-panel key

Remote Command:

See “File” on page 105.

Use: MVEMDry: STORe: SCReen <*“fil e_nane” >
Use: MMEMDry: STORe: STATe 1, <“fil e_name”>

=3
o
@
=
c
3
D
S
=4
T
c
=
3
=,
o
S
@
U
.
N

NOTE The MMEM:STOR:STAT command only saves the state of the Signal Analysis mode.
Use * SAVto save al mode states.

Use: MVEMDry: STORe: TRACe <l abel >, <*fil e_nane”>
Use: MMEMDry: STORe: LIMt LLI NEL| LLI NE2, <*fi |l e_name” >
Use: MVEMbry: STORe: CCORRect i on ANTenna| CABLe| OTHer | USER < fi |l e_nane’ >
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4.6 Single

If the analyzer isin continuous sweep mode and not in a measurement (Measure, Meas Off), pressing
Single changes the sweep control to single sweep, and executes a sweep after the trigger conditionis

met. If the analyzer is already in single sweep, pressing Single executes a new sweep after the trigger
condition is met.

Some instrument settings require more than one sweep to compl ete the measurement (see BW/Avg,
Average), or if you have selected a measurement from the functions under the MEASURE key, this
function setsthe trigger system to be initiated only once. In this case the trigger condition can be met
only once and then all the necessary sweeps will be executed to make the measurement or complete the
averaging function.

With Average on (BW/Avg, Average (On)), pressing Single resets the average trace and starts the
average again from a count of zero. Sweeps are averaged until N sweeps are then taken (where N isthe
average number), and then the sweep is halted.

State Saved: Single sweep setting is saved in Instrument State
Factory Preset:  Continuous
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Remote Command:
INTiate[: 1 Mvedi at €]
*TRG

Remote Command Notes: Usethe: TR Gger [ : SEQuence] : SOURce command to select the trigger
source.

For more information, see “Trig” on page 271.

See also the * TRG command information in Chapter 6 , “Using the STATus System,”
on page 337.

Example: *TRG
TRG I W
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4.7 SPAN/X Scale

Activates the Span function and displays the menu of span functions.

4.7.1 Span

Changes the displayed frequency range symmetrically about the center frequency. Setting the span to 0
Hz puts the analyzer into zero span.

Key Path: SPAN X Scale
Dependencies/
Couplings: Span is coupled to center frequency. The maximum span may be limited by the center

frequency setting.
State Saved: Saved in Instrument State

Factory Preset:
M odel Span
E4440A 26.49 GHz
E4443A 6.69 GHz
E4445A 13.19 GHz
E4446A 43.99 GHz
E4447A 42.98 GHz
E4448A 49.99 GHz

Fundamenta Units; Hz
Terminators: GHz, MHz, kHz, Hz
Default Terminator: Hz

Range:
Model 0 Hz, Span Range
E4440A 10 Hz to 26.50 GHz
E4443A 10 Hz t0 6.70 GHz
E4445A 10 Hz to 13.20 GHz
E4446A 10 Hz to 44.00 GHz
E4447A 10 Hz to 42.98 GHz
E4448A 10 Hz to 50.00 GHz
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Remote Command:

[ : SENSe] : FREQuency: SPAN <freqg>
[ : SENSe] : FREQuency: SPAN?
Example: FREQ SPAN 2 G1Z

4.7.2 Span Zoom

Turns on signal tracking and activates the span function. Entering a new span value will then change the
span while keeping the marker used for signal tracking centered on the screen. Pressing Span Zoom is
the same as pressing: Frequency, Signal Track (On), and Span. See “Signal Track” on page 136.

Key Path: SPAN X Scale
State Saved: Saved in Instrument State

Remote Command:

No equivalent SCPI command.

4.7.3 Full Span

Changes the displayed frequency span to show the full frequency range of the analyzer. When using
external mixing, it changes the displayed frequency span to the frequency range specified for the
selected external mixing band.

Key Path: SPAN X Scale

Remote Command:
[ : SENSe] : FREQuency: SPAN FULL
Example: FREQ SPAN: FULL
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474 Zero Span

Changes the displayed frequency span to zero Hertz. The horizontal axis changesto time rather than
frequency. The input signal that is at the current center frequency is the displayed amplitude. Thisisa
specia operation mode that changes several measurement functions and couplings. The instrument
behavior is similar to an oscilloscope with afrequency selective detector installed in front of the
oscilloscope. See Application Note 150 for more information on how to use this mode.

Key Path: SPAN X Scale

Remote Command:
See[ : SENSe] : FREQuency: SPAN 0 Hz
Example: FREQ SPAN 0 Hz

475 Last Span

Changes the displayed frequency span to the previous span setting. If it is pressed immediately after
Signal Track or Span Zoom isturned off, then span setting returns to the span that was in effect before
these function were turned on.
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Key Path: SPAN X Scale

Remote Command:
[ : SENSe] : FREQuency: SPAN PREVI ous
Example: FREQ SPAN PREV
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4.8 SWEEP

Activates the Sweep Time function and displays the sweep function menu keys.

Key Path: Front-panel key

48.1 Sweep Time

Selects the length of time in which the spectrum analyzer sweeps the displayed frequency span. In swept
spans, the sweep time varies from 1 millisecond to 2000 seconds plus time for setup which is not
calculated as part of the sweep time. Reducing the sweep time increases the rate of sweeps. In zero span,
the sweep time may be set from 1 pusto 6000 s. In FFT spans, the sweep time is not controlled by the
user, but is an estimate of the time required to make FFT measurements. Sweep time is coupled to RBW
and VBW, so changing those parameters may change the sweep time. When the analyzer has been set to
FFT, Sweep Time, and Auto Sweep Time are unavailable (grayed out).

You may select a sweep time less than the auto-coupled value; however this may generate measurement
errors. If this happens, the error message: Meas Uncal will appear in the upper right corner of the

display.

NOTE In zero span or FFT sweeps, the auto/manual function of thiskey is not applicable. When
Sweep Time (Auto) is selected in non-zero span, any changesto Sweep Time whilein
zero span will revert to the Auto value when you return to non-zero span. When Sweep
Time (Man) is selected in non-zero span, any changes to Sweep Time while in zero span
will be maintained when you return to non-zero span (within the available sweep time
range). When entering zero span from a non-zero span, the sweep time does not change.

Key Path: Sweep

Annunciation/
Annotation: The sweep is displayed in the lower-right corner of the screen. Also, the points are
displayed parenthetically.

State Saved: Saved in Instrument State
Factory Preset:  Auto

Model Sweep Time
E4440A 66.24 ms
E4443A 11.16 ms
E4445A 22.00 ms
E4446A 110.00 ms
E4447A 107.50 ms
E4448A 125.00 ms

Default Terminator: seconds
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Range: in zero span: 1 usto 6000s
in swept spans: 1 msto 4000s (Firmware Rev. A.10.00 and above)

Remote Command:
[ : SENSe] : S\WEep: TI ME <t i me>
[ : SENSe] : SWEep: TI ME?
[ : SENSe] : SWEep: TI ME: AUTO OFF| ON 0] 1
[ : SENSe] : S\\Eep: TI ME: AUTO?
Example: SVEE: TI ME 500 ns
SVWE TI ME: AUTO CFF

4.8.2 Sweep

Switches the analyzer between continuous-sweep and single-sweep mode. Pressing the front-panel
Single key will aso put the analyzer in single-sweep mode, then take a sweep.

Key Path: Sweep
State Saved: Saved in Instrument State
Factory Preset:  Continuous

Remote Command:

;I N Ti at e: OONTi nuous CFF| ON O 1
:I'NITi at e: GONTi nuous?
:INTiate: [ Midi at €]

Remote Command Notes: This command affects sweep if not in a measurement, and affects trigger
when in ameasurement. A “measurement” refersto any of the functions under the
MEASURE key. This corresponds to continuous sweep or single sweep operation
when not in a measurement, and continuous measurement or single measurement
operation when in a measurement.

When not in a measurement, this command does the following:

»  When ON at the completion of each sweep cycle, the sweep system immediately
initiates another sweep cycle.

»  When OFF, the sweep system remainsin an “idle” state until CONTinuousis set to
ON or an:INITiate[:IMMediate] command is received. On receiving the
:INITiate[:IMMediate] command, it will go through asingle sweep cycle, and then
return to the “idle” state.

» Thequery returns 1 or O into the output buffer. 1 isreturned when thereis
continuous sweeping. 0 is returned when there is only a single sweep.
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When in a measurement, this command does the following:

«  When ON at the completion of each trigger cycle, the trigger system immediately
initiates another trigger cycle.

«  When OFF, the trigger system remainsin an “idle” state until CONTinuous is set
to ON or an :INITiate[:IMMediate] command is received. On receiving the
INITiate[:IMMediate] command, it will go through a single trigger cycle, and
then return to the “idle” state.

« Thequery returns 1 or O into the output buffer. 1 isreturned when thereis
continuous triggering. O is returned when there is only a single trigger.

Usethe: TR Gger [ : SEQuence] : SOURce command to select the trigger source.
Example: I NI T: CONT OFF

4.8.3 Auto Sweep Time

Switches the analyzer between normal and accuracy sweep states. Provides you the ability to select the
rulesfor the control of sweep timewhen Sweep Time isset to Auto. Setting Auto Sweep Time to Accy
will result in slower sweep times, usually about three times as long, but better amplitude accuracy for
CW signals. The instrument specifications only apply when Sweep Time is set to Auto, and Auto
Sweep Time isset to Accy.

Additional amplitude errors occur when Auto Sweep Time isset to Norm are usually well under 0.1 dB,
though they are not guaranteed. Because of the faster sweep times and still low errors, Norm isthe
preferred setting of Auto Sweep Time. Also, when the Auto All function is performed, Auto Sweep
Time isset to Norm.

Key Path: Sweep

Key Notes: Unavailable (grayed out) in Zero Span and FFT, but still shows user selected states
(Norm or Accy). Goesto Norm on Auto All.

Dependencies

Couplings: Key isgrayed out in Zero Span and FFT, but still shows user selected states (Norm or

Accy). Goesto Norm on Auto All.
State Saved: Save
Factory Preset:  Norm

Remote Command:

[ : SENSe] : SWWEep: TI ME: AUTO RULes NORMal | ACCur acy
[ : SENSe] : S\EEep: TI ME: AUTO RULes?

Example: SVE TI M2 AUTO RUL ACC
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484 Gate

Turns the gate function on and off. When set On, the LO (local oscillator) sweeps whenever the gate
conditions are satisfied by the signal at the Gate Source selected under Gate Setup. Turning on the
Gate turns off Gate View (described below).

NOTE Some instruments require a hardware upgrade before gating can be used.

Because the LO is gated, the analyzer only sweeps while the gate is enabled. A complete sweep may
require several gate events. The analyzer starts sweeping when the gate signal is enabled and stops when
it isdisabled, then continues sweeping when it is again enabled, etc. until the sweep is complete. So, the
actual sweep time may belonger than the displayed time since it assumes that the instrument is sweeping
continuously, not stopping and starting in response to the gating signal. In addition, the sweep time can
be five times slower then expected because the measurement is using a short gate delay or a short gate
length. This slowing is heeded because the resulting resolution bandwidth does not allow the required
hardware settling time before starting to sweep.

NOTE The enabled or disabled state of the gate appears at the TRIGGER 2 OUT rear panel
connector. A TTL high output indicates that the gate function is enabled. Thisis aways
true, whether the Gate itself isturned On or Off (except during alignments).

Option 124 is a Video Out connection. The y-axis video out signal is not available when
gating is being used.

Key Path: Sweep
Dependencies/
Couplings: Gate is unavailable/off when:

e FFT & Sweep setting isManual:FFT

e Signal Track on

e Marker Count on

These function are unavailable whenever Gate ison:

* Manual:FFT

e Signal Track

* Presel Center

» Marker Count (frequency counter function)
State Saved: Saved in Instrument State
Factory Preset:  Off

Remote Command:
[ 1 SENSe] : SWEep: EGATe[ : STATe] OFF| ON 0] 1
[ : SENSe] : S\W\Eep: EGATe[ : STATe] ?
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Example: SV EGAT ON
SVE: EGAT?

485 Gate Setup

Accesses menu keys that setup various gate parameters.

NOTE Some instruments require a hardware upgrade before gating can be used.

Key Path: Sweep

4851 GateView

Gate View showsyou adisplay of the gate settings referenced to the signal. Thefirst vertical lineisgray.
It isthe reference location for the gate delay and marks the point where the trigger conditions are met.
The green line after that shows the end of the Delay period, where the gate is enabled. The second green
line shows the end of the gate-enabled period. The time between the two green linesis Length.
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When the gate view isturned on, theinstrument is set to zero span. Gate View is automatically turned off
if a span other than zero is selected. Whenever you are in gate view, the display istriggered from the
Gate Source. The start of the trace begins a small amount of time before the trigger occurs. (Note that the
gate itself isturned off when the gate view is displayed, otherwise you would not be able to see the full
signal.) An example of a gate view display is shown below:

You can view the gate lines while you adjust the gate delay and gate length so that the gate is enabled
during the desired period, relative to the gate trigger signal.

Key Path: Sweep, Gate Setup
State Saved: Saved in Instrument State
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Remote Command:

[ : SENSe] : SWEep: EGATe: VIEW ON| OFF| 1] 0
[ : SENSe] : SWEep: EGATe: VI EW?

Example: SVE: EGAT: VI EW ON

4.85.2 Polarity

Sets the polarity for the gate signal. When Positive (Pos) is selected, a positive-going edge will satisfy
the gate condition, after the delay set with the Delay key. When Negative (Neg) is selected, a
negative-going edge will satisfy the gate condition after the delay.

Key Path: Sweep, Gate Setup
State Saved: Saved in Instrument State
Factory Preset:  Positive

P-Z

Remote Command:
[ SENSe] : SWEep: EGATe: PCLarity NEGative| PCSitive
[ : SENSe] : SWNEep: EGATe: PQLarity NEGative| PCSitive?
Example: SVE: EGAT: POL NEG

SWE EGAT: PQL?
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4.85.3 Deay

Controls the length of time from the time the gate condition is satisfied until the gate is enabled.
Key Path: Sweep, Gate Setup

State Saved: Saved in Instrument State

Factory Preset:  57.7 microseconds

Resolution: 100 ns

Range: 0.0 usto 100 seconds

Remote Command:

[ : SENSe] : SWEep: EGATe: DELay <t i nme>

[ : SENSe] : SWNEep: EGATe: DELay?

Example: SVE: EGAT: DEL 100US
SWE: EGAT: DEL?
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4854 Length

Controls the length of time that the gate is enabled.
Key Path: Sweep, Gate Setup

State Saved: Saved in Instrument State
Factory Preset:  461.6 us

Range: 10 usto0.5s

Remote Command:

[ SENSe] : SWEep: EGATe: LENG h <ti ne>

[ : SENSe] : S\WEep: EGATe: LENG h?

Example: SVE: EGAT: LENG 1ns
SVE: EGAT: LENG?
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4855 GateSource

Lets you select the input to which the gate signal will be applied.
Key Path: Sweep, Gate Setup

State Saved: Save

Factory Preset:  Front (externa 1 trigger input)

Remote Command:

[ 1 SENSe] : SWEep: EGATe: SOURce EXTer nal [ 1] | EXTer nal 2|RFBurst
where Ext1 selects the Front input and Ext2 selects the Rear input.

[ : SENSe] : SWEep: EGATe: SOURce?

Example: SVEE: EGAT: SOUR EXT2

48551 ExtFront (Ext TriglIn)

Selects the front panel external trigger input connector as the gate source and sets the voltage level at
which the gate will trigger. Changes made to the trigger level setting with this key will also change the
setting in the Trig menu.

NOTE Be careful about selecting trigger level valuestoo far away from the trigger signal’s
midpoint. If the signal has ringing, it can cause multiple triggers.

Key Path: Sweep, Gate Setup, Gate Source

State Saved: Saved in Instrument State

Factory Preset: 15V
Range: -5t0+5V

Remote Command:
See “Gate Source” on page 218
[ : SENSe] : S\NEep: EGATe: EXTer nal [ 1] : LEVel <vol t age>
[ : SENSe] : SWEep: EGATe: EXTer nal [ 1] : LEVel ?
Example: SVE: EGAT: SOR EXT1
SWE: EGAT: EXT1: LEV 2.5
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4.855.2 Ext Rear (Trigger In)

Selects the rear panel external trigger input connector as the gate source and sets the voltage level at
which the gate will trigger. Changes made to the trigger level setting with this key will also change the
setting in the Trig menu.

This key also defines the voltage level at which the gate will trigger.

NOTE Be careful about selecting trigger level valuestoo far away from the trigger signal’s
midpoint. If the signal has ringing, it can cause multiple triggers.

Key Path: Sweep, Gate Setup, Gate Source
State Saved: Saved in Instrument State

Factory Preset: 1.5V

Range: -5to+5V

Remote Command:
See “Gate Source” on page 218
[ : SENSe] . SWEep: EGATe: EXTer nal 2: LEVel <vol t age>
[ : SENSe] : S\WEep: EGATe: EXTer nal 2: LEVel ?
Example: SVEE: EGAT: SOUR EXT2
SWE: EGAT: EXT2: LEV 2.5
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48553 RF Burst (IF Wideband)

Selects the signal as the gate source and triggers on the RF burst. Thisis the same trigger function as
found under the Trig key. See the trigger functions for more information.

Key Path: Sweep, Gate Setup, Gate Source
State Saved: Saved in Instrument State

Remote Command:
See “Gate Source” on page 218
Example: SVE: EGAT: SOUR RFB

486 Points

Sets the number of points per sweep, from 101 to 8192 in non-zero span and 2 to 8192 in zero span.
Resolution of setting the sweep time will depend on the number of points selected. If Factory Preset is
selected, or the analyzer power is cycled, the number of points per sweep will default to 601. The current
value of pointsis displayed parenthetically, next to the sweep time in the lower-right corner of the
display (refer to “ Display Annotation” in your Getting Started guide).
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Changing the number of points has several effects on the analyzer. Since markers are read at the point
location, the marker reading may change. All trace data for the active traceis cleared. If sweep isset to
Cont (press Sweep, Sweep), a new sweep beginsimmediately. If averageis set to On (press BW/Avg,
Average), the averaging starts over with acount of 0. If limit lines are set to On (press Display, Limits,
Modify, Limit 1 or 2), the limit lines are updated.

NOTE By selecting a number of sweep points greater than 601, you are optimizing frequency
resolution and accuracy while accepting a reduced measurement speed. In addition to
sweep points, the span, resolution bandwidth, video bandwidth, average detection and
center frequency also affect measurement speed.

State Saved: Saved in Instrument State
Factory Preset: 601
Range: 101 to 8192, 2 to 8192 in zero span

N Thisfunction is coupled with the span setting. Increasing the span can change the number
a of sweep points. In order to maintain accurate measurements, the number of sweep points
2 isincreased if required to keep the width of each sweep point at most 150 MHz.

)

© When zone span is set to On (press Span, Zone. Zone), each window has its own value
T for points.

5

E Key Path: Sweep

1

k=

Remote Command:
[ : SENSe] : SWEep: PO Nt's <nunber of points>
[ : SENSe] : SWEep: PO Nt s?
Example: SVE: PO N 501
SVE PO N?
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49 System

Displays the System menu keysto control overall System functions. Thisis also the GPIB/USB
LOCAL key. Pressing System (LOCAL) after the analyzer has been placed in the remote GPIB or USB
mode returnsit to the local mode and enabl es front-panel control, unless one of the busesisin the
“Remote with Lockout State” (RWLS). During remote operation, “ R’ appearsin the upper-right corner
of the display indicating the instrument isin Remote mode. A “ T, “L”, or “S’ may appear during
remote operation, indicating Talk (GPIB), Listen (GPIB), or Service request (used for both GPIB and
USB). Pressing the System (LOCAL) key removes the R symbol in the upper-right corner (provided
neither busis set to RWLS).

When the USB device is connected to the USB host and the device has been configured by the host, a
black circle will appear next to the“ R’ in the upper-right corner of the display. When thereis activity on
the bus, the circle used to indicate that the USB devise is connected will change from ablack circle with
agray center to ablack circle with aflashing green center. After 1 second of inactivity, the center will
change back to gray.

Symbol Description

R Remote

Tak (GPIB only)

Listen (GPIB only)

Service Request

USB Connected (flashing green center
indicates bus activity)

OU)I_—|

Key Path: Front-panel key

Remote Command:

There is no remote command for this key.

49.1 Show Errors

Accesses adisplay of the last 30 errors reported. The most recent error will appear at the top of thelist.
Thefirst error listed will be the first error removed if the error list islonger than 30 entries. If the same
error message occurs severa times the error message will be incremented rather than added to the list as
anew error message. If there is more than one of the same type of error, the date and time identify the
first time and the last time an error occurred and the number of identical errorsis shown.

NOTE A continuous recurring error reappears in the queue even if it had been cleared.
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System
Key Path: System
Annunciation/
Annotation: Textual Information Screen
Dependencies/
Couplings: Removes any active functions.

Saved State: Not saved in Instrument State.
Factory Preset:  Off

Remote Command:
: SYSTem ERRor [ : NEXT] ?

Remote Command Notes. The: SYSTem ERRor [ : NEXT] ? command queries the earliest entry to the
error queue and then deletes that entry.

Example: SYST: ERR? returns <error nunber>, <*error string”>,for example
- 113, “Undefi ned header”.

* CLS clears the entire error queue.

49.1.1 PreviousPage

Displays the previous page of the Show Errors screen. Thiskey is unavailable (grayed out) if thereisno
previous page.

49.1.2 Next Page

Displaysthe next page of the Show Errors screen. Thiskey is unavailable (grayed out) if thereis no next
page.

49.1.3 Clear Error Queue
Clearsthe front-panel error queue from the Show Errors display.

Key Path: System, Show Errors

Remote Command:

*CQLS

49.1.4 Verbose

Adds additional information to the error messages returned by the SYSTem ERRor ? command. It
indicates which remote command was executing when the error occurred and what about that command
was unacceptable.

Key Path: System, Show Errors
State Saved: Not saved in Instrument State.
Preset: Off. This parameter retains the setting previously selected, even through a power
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cycle.

Couplingsand
Dependencies:  The verbose SCPI error debugging state is global to all the SCPI interfaces.

History: Added in version A.06.00

Remote Command:
: SYSTem ERRor : VERBose CFF| ONJ 0] 1
: SYSTem ERRor : VERBose?

Remote Command Notes: The SY ST:ERR? query returns the following types of information for each
error. <error number>,” <error message>;<annotated SCPlI command>"

Example: First set SYST: ERR VERBCSE ON

If the command SENSe: FREQuent | y: CENTer 942. 6MHz is sent, then sending
SYST: ERR? returns:

—-113, "Undef i ned header ; SENSe: FREQuent | y: <Err >CENTer 942. 6MHz $<NL>"

The <Err> shown after FREQuently shows you the spelling error. (The $<NL> isthe
typical representation for the command terminator.

If the command SENSe: FREQuency: CENTer 942. 6Sec is sent, then sending
SYST: ERR? returns:

—113,"Inval i d suffix; SENSe: FREQuency: CENTer 942. 6Sec<Err> $<N>"
The <Err> shown after Sec shows you the invalid suffix.
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49.2 Power On/Preset

Displays keys that enable you to define the instrument power-on state and user preset state.

NOTE If Power On is et to Preset, and Preset Type iS Set to Factory, then turning on the analyzer
performs afactory preset. The last state of the analyzer (before it was turned off) is
recalled if Power On isset to Last. The user preset stateis recalled if Power On is set to
Preset and Preset Type is set to User. (However, if thereis no user preset state saved, the
analyzer performs afactory preset.)

Key Path: System
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49.2.1 Power On

Enables you to set the state the analyzer will be put in when it is powered on. You can set the state to
Last or Preset.

If Power On isset to Last , then the instrument returns to the last saved instrument state and all the
modes are restored to that last state. The instrument savesits current state internally every 2 minutes. So
the last saved state, that is restored at power-on, is the state at power-off or within a maximum of two
minutes before power-off.

If Power On isset to Pr eset , the instrument state is determined by the preset type setting prior to
turning the power off.

» Preset type Fact or y powerson in the Spectrum Analysis mode and all modes are set to their factory
defaults.

» Preset type Mode powers on with the last mode the analyzer was in when it was powered off and
presets that mode to the factory defaults. It also restores all other modes to their factory preset.

» Preset type User powerson with the user defined state, saved when a Save User Preset was last
performed.

The setting (Last or Preset) of the Power On function is not changed by pressing Preset. Use the Power
On/Preset menu key function to change the setting of the analyzer state that isrecalled at power on.
Limit lines are not recalled when the analyzer is powered on. Refer to “Preset” on page 191 for more
information.

Key Path: System, Power On/Preset
State Saved: Survives preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies. None

Remote Command:
: SYSTem PON: TYPE PRESet | LAST
: SYSTem PO\ TYPE?

Example: SYST: PO\ TYPE LAST defines the power on type as the last state the analyzer was
in before power was turned off.

SYST: PO\ TYPE?
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49.2.2 Preset Type

Enables you to select what type of preset will beinitiated when you press the green Preset key or send
the remote command, using SYST: PRES. Choose between Fact or y, Mode, or User defined presets.

Key Path: System, Power On/Preset
State Saved: Survives Preset and power cycle, but is not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies. None
Preset: Does not change the Preset Type.

Factory
Default: Mode

Remote Command:

: SYSTem PRESet : TYPE FACTory| USER MCDE

: SYSTem PRESet : TYPE?

Remote Command Notes: SYSTem PRESet : USER SAVE defines the user preset.
Example: SYST: PRES: TYPE FACT defines the type of preset as the factory preset.
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49221 User

Setsthe preset type to User. When you do a preset, the instrument state that you have defined as the user
preset setting is restored. Use the Save User Preset key to define your user preset settings. Refer to
“Preset” on page 191 for more information. If you have not saved a user state, then the instrument will
save the power-up state for you to use as a default user preset state.

Key Path: System, Power On/Preset, Preset Type

Readback: User

Annunciation/

Annotation: None

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies: None

Factory

Defaullt: Mode
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Remote Command:

“Preset Type’

Example: SYST: PRES] : USER] : SAVE saves the current state to be used as the preset user state.
SYST: PRES: TYPE USERdefines the type of preset as the user preset.
With user preset selected, and a user state saved, use SYST: PRES to do a user preset.

49222 Mode

Sets the preset type to “Mode.” When you do a preset, the current mode factory default instrument state
will be restored. A mode preset does not change the mode. Refer to “Preset” on page 191 for more
information.

Key Path: System, Power On/Preset, Preset Type
Readback: Mode

Annunciation/

Annotation: None

Dependencies/

Couplings: None

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies. None

Factory

Default: Mode

Remote Command:
: SYSTem PRESet : TYPE
“Preset Type’
Example: SYST: PRES: TYPE MODE defines the type of preset as the mode preset.
After you have selected mode as the preset type, use SYST: PRES to do a mode preset.
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49.2.2.3 Factory

Setsthe preset type to “Factory.” When you do a preset, all of the factory default instrument state will be
restored. A factory preset switches the analyzer to the Spectrum Analysis mode and resets the settings of
al the modes to the factory defaults (that is, Spectrum Analysis Mode with continuous sweep). Refer to
“Preset” on page 191 for more information.

Key Path: System, Power On/Preset, Preset Type

Annunciation/

Annotation: Factory

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
Factory

Defaullt: Mode

Remote Command:

“Preset Type’

Example: SYST: PRES: TYPE FACT defines the type of preset asthe factory preset.
With factory preset selected, use SYST: PRES to do afactory preset.

4923 SaveUser Preset

Saves the current state of the analyzer into the User Preset state register for recall when the instrument
Preset Typeisset to User and you perform a preset operation. After you save a state here, you must go to
the Preset Type key and select User in order to have this state used as the preset state. Refer to “ Preset”
on page 191 key description for the default factory-configuration settings.

Key Path: System, Power On/Preset
Preset, if the preset typeis set to User . See “ Save User Preset” on page 194.

Annunciation/

Annotation: None
Dependencies/
Couplings: None
SCPI Status Bits/

OPC Dependencies. None

Remote Command:

: SYSTem PRESet [ : USER] : SAVE

Example: SYST: PRES: SAVE
Use SYST: PRES: TYPE USERto set factory preset typeto “User.”
Then use SYST: PRES to do the preset.
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49.3 Time/Date

Displays the Time/Date function menu keys used to set and display the real-time clock.
Key Path: System

Remote Command:

There is no remote command for this key.

493.1 Time/Date

Turns the display of the real-time clock on or off.

Key Path: System, Time/Date

Annunciation/

Annotation: Current time and date are displayed in the upper-left corner of the screen.
State Saved: Survives Preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies: None

Factory

Default: On (Restored by System, Restore Sys Defaults.)

Remote Command:

: DI SPl ay: ANNot at i on: CLOCK[ : STATe] ON CFF
: DI SPI ay: ANNot at i on: CLOCK[ : STATe] ?
Example: D SP: ANN CLOC ON

49.3.2 Date Format

Enables you to set the date display to month-day-year or day-month-year. It is set to a month-day-year
format when the instrument System Defaults are restored. This key only affects display of date at the top
of the screen, not in the file catal og.

Key Path: System, Time/Date

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies. None

Factory

Default: MDY (Restored by System, Restore Sys Defaults.)
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Remote Command:

: DI SPI ay: ANNot at i on: CLOCK: DATE: FCRivat MDY| DY
: DI SPI ay: ANNot at i on: CLOCK: DATE: FORvat ?
Example: D SP: AN\ CLOC. DATE: FCRM DWY

4933 SetTime
Enables you to set the time of the real-time clock. Enter the time in 24 hour HHWWEBS format.

Key Path: System, Time/Date

Dependencies/

Couplings: None

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies. None

Factory

Default: Not affected by “Restore Sys Defaults.”

Terminators: Unitless

Default Terminator: None

Range: Hour (HH): 00 to 23.
Minute (MM: 00 to 59.
Second (SS): 00 to 59.

Remote Command:

: SYSTem TI ME <hour >, <m nut e>, <second>

: SYSTem Tl ME?

Example: SYST: TI ME 12, 42, 00 Setsthe clock to 12:42:00 PM.

4934 Adjust Time Setting (Remote Command Only)
Adjust theinstruments internal time by the value entered.
Key Path: System, Time/Date

SCPI Status Bits/
OPC Dependencies: None

Terminators: No units are allowed with the command.

DefaultTerminator seconds
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Remote Command:
: SYSTem Tl ME: ADJust <seconds>
Example: SYST: Tl M ADJ 3600 will advance the time one hour.

SYST: TI ME: ADJ - 86400 will back the date up one day, without changing the time
of day (minutes or seconds).

4935 SetDate

Allows you to set the date of the real-time clock. Enter the date in the YYYYMVDD format.

Key Path: System, Time/Date

State Saved: Survives Preset and power cycle, but not saved in Instrument State. Not restored by
System, Restore Sys Defaults.

SCPI Status Bits/

OPC Dependencies. None

Factory

Default: Not affected by “Restore Sys Defaults.”

Terminators: Unitless

Range: Year (YYYY): 1970 to 2029

Month (MV):01to 12
Day: 01 to 30 or 31 (depending on the month)

Remote Command:

: SYSTem DATE <year >, <nont h>, <day>

. SYSTem DATE?

Example: SYST: DATE 2000, 12, 24 Sets the date to December 24, 2000
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4.9.4 Alignments

Displays functions that control the automatic alignment of the instrument and load default values for the
alignment system.

NOTE Most CALibration commands execute in the background, permitting other SCPI

commands to be processed concurrently. If a measurement command is sent right after a
CALibration command, there can be interaction between background alignments and the
measurement. The *WAI command should be issued after any CALibration command
and before the measurement command. Note that sending the query form of a CAL?
command will automatically hold off any following commands until the query valueis
returned.

Bit O (CALibration) must be set to 1 in the STATus.OPERation:ENABI e register to
ensure that the *WAI command waits for calibration to complete. Thisisthe factory
preset and * RST setting.

Key Path: System

Remote Command:

Thereis no remote command for this key.

4941 AutoAlign

Allows you to turn the instrument automatic alignment On or Off. or select Alert to be alerted that
alignments are needed.

Off - This setting has been changed to work the same as the Alert selection. With firmware revision
A.09.18 or later, it isvery important to know that you have turned off the alignments since, over time,
leaving them permanently off will result in measurement inaccuracies.

On - Theinstrument behaveslike the Alert, but will automatically perform afull alignment whenitis
needed. In addition, every 15 minutes passing or 1.5 degrees temperature change will cause just the
RF system gain to be aigned, to achieve the best absol ute amplitude accuracy. For either alignment,
the instrument will stop any measurement currently in process, perform the full alignment, then
restart the measurement from the beginning (similar to pressing Restart). If any alignment FAILs or
is ABORTed by the user (for example, ESCape key), the instrument will wait 5 minutes before
retrying the necessary alignment. This helpsto avoid infinite recursive loops of alignment behavior in
the event of broken hardware. When Auto Align, On is selected, “AA” appears along the left edge of
the display. Also see“Align All Now” on page 232.

Alert - A 3 degree (Celsius) temperature change or atime span of 24 hours since the last successful
Full aignment (for example, Align All Now) will trigger an aert that alignments need to be done, but
no alignments will be performed without user input. When Auto Align, Alert is selected, “ AL”
appears aong the left edge of the display.
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There are 2 very quick alignments, invisible to the user, that are done every few minutes or when certain
settings are changed. These still occur, even if AutoAlign is set to Off. These alignments are the Current
SysGain and Current |F Flatness methods which can aso be forced to occur by user under the Align
Subsys menu.

Key Path: System, Alignments
State Saved: Survives Preset and power cycle, but not saved in Instrument State.
Factory Preset:  Not affected by Preset.

Factory
Default: On (Restored by System, Restore Sys Defaults.)

Remote Command:

: CALi brat i on: AUTO CFF| ON| ALER
: CALi brat i on: AUTO?

Example: CAL: AUTO ON

4.9.4.2 Align All Now

Immediately executes an alignment cycle of all the subsystems (Align RF, Align IF, Align ADC, and
Align Current Sys Gain). The instrument will stop any measurement currently underway, perform the
full alignment, then restart the measurement from the beginning (similar to pressing the Restart key).
All other operations are stopped and the alignments will be visible on the display.

Key Path: System, Alignments

Remote Command:
:CALi bration[:ALL] Performsafull alignment.

The following three commands perform a full alignment and return a number indicating the success of
the alignment. A zeroisreturned if the alignment is successful. A oneisreturned if any part of the
alignment fails.

:CALibration[:ALL]?
*CAL?
*TST?

Example: CAL? The query performsafull alignment and returns a number indicating the success
of the alignment. A zero isreturned if the alignment is successful.

4.9.4.3 Frequency Corrections (Remote Command Only)]
Turnstheinternal frequency corrections on/off.

Saved State: Not saved in instrument state

Factory Preset:  On

Factory
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Default: On

Remote Command:

: CALi brat i on: FREQuency[ : STATe] CFF| ON 0] 1
: CALi brati on: FREQuency|[ : STATe] ?

Example: CAL: FREQ CFF

4.9.4.4 Align Subsys

Accesses the keys to immediately execute an alignment of one of the subsystems (Align RF, Align IF,
Align ADC, and Align Current Sys Gain). When one of the subsystem alignmentsis started, all other
operations are stopped and any alignment messages will be visible on the display.

Key Path: System, Alignments

Remote Command:

There is no remote command for this key.
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49441 Align RF

Initiates an alignment on the RF assembly.
Key Path: System, Alignments, Align Subsys

Annunciation/
Annotation: Displays a series of pop-up message boxes, indicating an alignment isin progress.

If asignal ispresent that interfereswith the alignment amessage Al i gn RF 50 Mz
si gnal detected. will bedisplayed.

SCPI Status Bits/
OPC Dependencies. Status questionable calibration. Bits 3, 11, or 12 will be set if Align RF fails

Remote Command:
: CALi bration: RF
: CALi brati on: RF?

Remote Command Notes. The query performs the alignment and returns a zero if the alignment is
successful.

Example: CAL: RF?
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49442 AlignlF

Initiates an alignment on the IF assembly.

Key Path: System, Alignments, Align Subsys

Annunciation/

Annotation: Displays a series of pop-up message boxes indicating alignment progress.
SCPI Status Bits/

OPC Dependencies. Status questionable calibration Bit 4 will be set if Align RF fails.

Remote Command:

N :CALibration:IF

o

ol :CALi bration: | F?

o

*§ Remote Command Notes: The query performs the alignment and returns a zero if the alignment is
z successful.

5 Example: CAL: | F?

5

z

49443 Align ADC

Initiates an alignment on the ADC circuitry.

Key Path: System, Alignments, Align Subsys

Annunciation/

Annotation: Message boxes indicating alignment of ADC progress.
SCPI Status Bits/

OPC Dependencies: Status questionable calibration Bit 6 will be set if Align ADC fails.

Remote Command:
: CALi brati on: ADC
: CALIi brati on: ADC?

Remote Command Notes. The query performs the alignment and returns a zero if the aignment is
successful.

Example: CAL: ADC?
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4.9.4.44 Align Current | F Flatness

Initiates an alignment of the current IF flatness, for the purpose of improving absolute amplitude within
FFT Sweeps and improving group delay in some digital demodulation measurements.

Key Path: System, Alignments, Align Subsys

Annunciation/

Annotation: Displays a series of pop-up message boxes explaining what isbeing aligned (a subset of the
Align All Now message boxes).

Remote Command:

: CALi brati on: FLATness: | F

=
(%]

: CALi brat i on: FLATness: | F? g
Remote Command Notes. The query performs the alignment and returns a zero if the alignment is %
successful. p

>

Example: CAL: FLAT: | F? L
2

U

N

4.9.4.45 Align Current SysGain

Initiates a fine-tuning adjustment of the system gain, primarily to correct for small amplitude variations
that occur as resolution BW is switched.

Key Path: System, Alignments, Align Subsys

Annunciation/

Annotation: Displays a series of pop-up message boxes explaining what is being aligned (a subset
of the Align All Now message boxes).

Remote Command:

: CALi brati on: GAI N CSYSt em

: CALi brati on: GAI N CSYSt en?

Remote Command Notes. The query performs the alignment and returns a zero if the alignment is
successful.

Example: CAL: GAI N CSYS?

4.9.4.4.6 Align Audio Digitizer Gain
Initiates an alignment of the various gain settings of the 100 k€2 input path (Option 107)
Key Path: System, Alignments, Align Subsys

Annunciation/
Annotation: Displays a series of pop-up message boxes explaining what is being aligned (a subset
of the Align All Now message boxes).
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Remote Command:
:CALi bration: RAIN ADIG ti zer
:CALibration: RAIN ADIG ti zer?

Remote Command Notes: The query performs the alignment and returns a zero if the alignment is

successful.
Example: CAL: GAI N ADI G?
History: Added with firmware revision A.09.00

4945 RestoreAlign Defaults

L oads the default values for the alignment system, turns on the frequency corrections, and resets the
timebase to the factory values. Align All Now must be executed 3 times after pressing Restore Align
Defaults to meet specifications.

Key Path: System, Alignments

Annunciation/

Annotation: System Alignments, Align Now All required.
Dependencies/

Couplings: None

SCPI Status Bits/

OPC Dependencies: Status questionable calibration Bit 14 will be set.

Remote Command:
: CALi br at i on: DATA: DEFaul t
Example: CAL: DATA: DEF

49.4.6 Select Time Corrections(Remote Command Only)

Controlstime corrections used to compensate for the complex (magnitude and phase) response of the
analog and digital IF hardware. When only scalar (magnitude) FFT flatnessis required, time corrections
take more CPU cycles and so are less efficient than frequency corrections. For demod or other
time-based (not FFT) measurements, only time corrections can improve the flatness that results from
imperfect IF hardware. When the time correction functionality is set to Auto (the default), the individual
measurements activate the corrections when they are needed.

NOTE Turning time corrections on or off affects all measurements. Time corrections should be
left in Auto unless you have specific reasons for forcing them on or off.

Always return time corrections to Auto.

Factory Preset:  Auto
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Remote Command:

: CALi brati on: TOCRrecti ons AUTQ ON CFF
Example: CAL: TOOR OFF

495 Configl/O

Displays the keys and menus that enable you to identify and change the current GPIB address and LAN
settings.

Key Path: System

Remote Command:

Thereis no remote command for this key.

4951 GPIB Address
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Shows the current GPIB address and allows you to change this value using the numeric keyboard. The
new value is displayed in the active function area. The GPIB port is always active. The knob and step
keys are not active for this function.

Key Path: System, Config I/O

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies: None

Factory

Defaullt: 18 (Reset by System, Restore Sys Defaults.)

Terminators: Enter

Default Terminator: None

Resol ution/Rounding/
Truncation: Integer

Knob Increment: 1

Step Key
Increment: 1
Range: 0to 30

Remote Command:

: SYSTem COMMuNI cat e: GPI B[ : SELF] : ADDRess <i nt eger >
: SYSTem COMMINI cat e: GPl B[ : SELF] : ADDRess?

Example: SYST: COwW GPI B: ADDR 20
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4952 |PAddress

Allows you to set the IP (internet protocol) address, domain name and node (host) name for the
instrument. The IP address of the instrument can be changed by entering a numeric address composed of
numbers and decimal points. Press ENTER to complete the entry.

Key Path: System, Config 1/O

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
Factory

Default: 10.10.10.10 (Not reset by System, Restore Sys Defaults.)

Remote Command:
: SYSTem COWMUNi cat e: LAN : SELF] : | P <stri ng>
: SYSTem COMMuNI cat e: LAN : SELF] : | P?
Example: SYST: COMM LAN | P * 150. 222. 50. 52 nypsa”
Sets the | P address to 150.222.50.52 and sets the host name to mypsa.

4.9.5.3 Host Name

Displays the host name of the instrument. Pressing the key activates the al pha editor, which enables you
to change the host name. (Press ENTER to complete the entry.)

NOTE This does not change your LAN system representation of the host name. You must work
through your local system administrator to change the host name. Changing it in the
instrument only changes the displayed information. It does not enable LAN access with
the new name.

Key Path: System, Config I/O

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
Factory

Default: mypsa (Not reset by System, Restore Sys Defaults.)

Remote Command:
See above command : SYSTem COMMuni cate: LAN : SELF] : I P <string>
Example: SYST: COMW LAN | P “150. 222. 50. 52 nypsa’”

Sets the | P address to 150.222.50.52 and sets the host name to mypsa.

4954 Host ID (Remote Command Only)

Enablesyou to query the host ID remotely. The current value of the host ID can be viewed on the display
by pressing System, Show System.

SCPI Status Bits/
OPC Dependencies: None
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Factory
Default: Valueis unigque to your instrument (Not reset by System, Restore Sys Defaults.)

Remote Command:

: SYSTem H D?

Remote Command Notes: The host ID cannot be set remotely, it can only be queried.
Example: SYST: H D?

4955 Subnet Mask
Changes the subnet mask of the instrument. The subnet mask is a 32-bit address mask used in IP

networks to indicate the bits of an | P address that are used for the subnet address. The default addressis 2
255.255.0.0 for a class B network S

@
Key Path: System, Config 1/O fl:'_l

c
State Saved: Survives Preset and power cycle, but not saved in Instrument State. §

o
Factory @
Defaullt: 255.255.0.0 (Not reset by System, Restore Sys Defaults.) T
History: Added with firmware revision A.03.00. ™

Remote Command:

Thereis no equivalent remote command.

4956 Gateway Address

Allows you to set the gateway address. The gateway address feature is used to manipulate the gateway
used to reach the destination. The gateway address can be changed by entering a numeric address
composed of numbers and decimal points. Press ENTER to complete the entry.

Key Path: System, Config I/O

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
Factory

Defaullt: 0.0.0.0 (Not reset by System, Restore Sys Defaults.)

History: Added with firmware revision A.03.00.

Remote Command:

Thereis no remote command for this key.

4.95.7 SCPI LAN

Displays keys to enable SCPI functionality over the LAN. There are anumber of different waysto send
SCPI remote commands to the instrument over the LAN. It can be a problem to have multiple users
simultaneously accessing the instrument over the LAN. These keys allow you to limit that somewhat by
disabling the telnet socket and/or SICL capability.

Key Path: System, Config 1/0
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Remote Command:
There is no remote command for this key.

4.95.7.1 SCPI Tenet
Turns on/off the SCPI LAN telnet capability, allowing you to limit SCPI access over LAN viatelnet.

Key Path: System, SCPI Lan
State Saved: Survives Preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies. None

Factory
Default: On (Reset by System, Restore Sys Defaults.)

Remote Command:

: SYSTem COWMUNIi cat e: LAN SCPI : TELNet : ENABl e CFF| QN O] 1
: SYSTem COMMuUNI cat e: LAN SCPI : TELNet : ENABI e?

Example: SYST: COMM LAN: SCPI : TELN ENAB ON

4.9.5.7.2 SCPI Socket

Turns on/off the capability of establishing Socket LAN sessions. This alows you to limit SCPI access
over LAN viasocket sessions.

Key Path: System, SCPI Lan

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies: None

Factory

Default: On (Reset by System, Restore Sys Defaults.)

Remote Command:

: SYSTem COWMUNI cat e: LAN SCPI : SOCKet : ENABl e CFF| ONJ 0| 1
: SYSTem COMMuNI cat e: LAN SCPI : SOCKet : ENABI e?

Example: SYST: COMM LAN SCPI : SOCK: ENAB ON
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4.95.7.3 SCPI Socket Control Port (Remote Command Only)

Returns the TCP/IP port number of the control socket associated with the SCPI socket session. Allows
you to obtain the unique port number to open when adevice clear isto be sent to the instrument. Every

time a connection is made to the SCPI socket, the instrument creates a peer control socket. The port

number for this socket is random. You must use this command to obtain the control socket’s port number.

To force a device clear on this socket, open the port and send the string “DCL\n" to the instrument.

If the SCPI command is sent to a non-SCPI socket interface, then O (zero) is returned.

Remote Command:

: SYSTem COMMunNI cat e: LAN SCPI : SOCKet : CONTr ol ?
Example: SYST: COW LAN SCPI : SOCK: CONT?
History: Added with firmware revision A.09.00.
49574 SICL Server

Turns on/off the SICL server capability, enabling you to limit SCPI access over LAN viathe SICL
server. (SICL |IEEE 488.2 protocol.)
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Table4-1 SCPI Default Settings
Parameter Description Setting
Maximum Connections The maximum number of connections that can be accessed 5

simultaneously

Instrument Name The name (same as the remote SICL address) of your analyzer inst0

Instrument Logical Unit The unique integer assigned to your analyzer when using SICL 8
LAN

Emulated GPIB Name The name (same as the remote SICL address) of the device used gpib7

when communicating with your analyzer

Emulated GPIB Logical Unit The unique integer assigned to your device when it is being 7
controlled using SICL LAN

Emulated GPIB Address The emulated GPIB address assigned to your transmitter tester 18
when it isa SICL server (the same as your GPIB address)

Key Path: System, SCPI Lan

State Saved: Survives Preset and power cycle, but not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies: None

Factory

Defaullt: On (Reset by System, Restore Sys Defaults.)

Remote Command:

: SYSTem COWMMINI cat e: LAN SCPI : SI CL: ENABl e GFF| ON 0] 1
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: SYSTem COMMuUNI cat e: LAN SCPI : Sl CL: ENABI e?

Example:

SYST: COM LAN: SCPI : SI CL: ENAB ON

4.95.75 USB Connection Type (Remote Command Only)

Allows you to determine what USB speed was negotiated.

Remote Command:

1 SYSTem COMMINI cat e: USB: CONNect i on?

Remote Command Notes: Thisisaquery only command. It returns one of the following possible

NONE

L SPeed
HSPeed
FSPeed
Example:
History:

enumerations:

Indicates either no USB connection has been made or Option 111 is not installed.
Indicates a USB low speed connection (1.5 Mbps). Thisis reserved for future use.
Indicates that a USB high speed connection (480 Mbps) has been negotiated.
Indicates that a USB full speed connection (12 Mbps) has been negotiated.

SYST: COW USB: CONN?

Added with firmware revision A.09.00.

4.95.7.6 USB Connection Satus (Remote Command Only)

Allows you to determine the current status of the USB connection.

Remote Command:

: SYSTem COMMUNI cat e: USB: STATus?

Remote Command Notes: Thisisaquery only command. It returns one of the following possible

SUSPended

ACTive

Example:
History:

enumerations:

Indicates that the USB busis currently in its suspended state. The busisin the
suspended state when the bus is not connected to a controller, the controller is
currently powered off, or the controller has explicitly placed the USB devicein the
suspended state. When in the suspended state, no USB activity (including start of
frame packets) is received.

Indicates that the USB isin the active state. When the deviceisin the active state, it is
receiving periodic start of frames but is not necessarily receiving or transmitting data.

SYST: COMW USB: STAT?
Added with firmware revision A.09.00.

4.9.5.7.7 USB Packet Count (Remote Command Only)

Allows you to determine the number of packets received and transmitted on the USB bus.

Remote Command:

: SYSTem COWINI cat e: USB: PACKet s?
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Remote Command Notes: Thisisaquery only command. It returns two integers. Thefirst isthe
number of packets received since power-on, and the second is the number of packets
transmitted since power-on. If the Option 111 interface is not installed, the query will

return 0,0.
Example: SYST: COW USB: PACK?
History: Added with firmware revision A.09.00.

496 Reference

Displays functions that control the external frequency reference.

Key Path: System

Remote Command:

There is no remote command for the system key. Refer to the remote commands in the “Freq Ref’
section. These commands enables you to select an external frequency reference source and specify a
value.

4961 FreqRef

Specifies the frequency reference as being internal or external. If the frequency reference is specified as
internal, the frequency of the reference is automatically identified as being 10 MHz. If the frequency
reference is specified as external, you must enter the frequency of the external reference being used. If
External Referenceis selected, Ext  Ref will appear on the right side of the display.

The frequency of an external frequency reference is not automatically detected. If an external frequency
source is selected, the frequency of the source must be entered.

If Ext isselected, and you press Freq Ref, Ext will remain selected and the Ext reference frequency will
become the active function. If Freq Ref is pressed again, Int will become selected (at 10 MHZz). The Ext
reference frequency is remembered and will be used again if Ext is selected.

If the external referenceis missing or out of range, or the frequency reference is unlocked, the message
“External reference mssing or out of range”,will appear onthe display.

Key Path: System, Reference

State Saved: Not saved in Instrument State. Neither the external reference frequency nor the state
of thisfunction (Int or Ext) are affected by factory preset or power cycle. Reset to the
factory default (Int, 10 MHZz) by pressing System, Restore Sys Defaults.

Default; Internal, 10 MHz
Range: 1 MHzto 30 MHz

Remote Command:

[: SENSe] : ROsC | | at or: SOURce | NTer nal | EXTer nal

[: SENSe]: ROSG | | at or : SOURce?

[: SENSe] : ROSG | | at or : EXTer nal : FREQuency <val ue>
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[ SENSe] : ROSG | | at or : EXTer nal : FREQuency?

Example: Before switching to the external reference source, specify the frequency of the
external reference that you plan to use.

RCSC. EXT: FREQ 20 MHz setsthe external reference frequency to 20 MHz, but does
not select the external reference.

ROSC. SOUR EXT selects the external reference.

49.6.2 10MHzOut
Switches the 10 MHz out signal on the rear panel of the analyzer on or off.
Key Path: System, Reference

State Saved: Not saved in Instrument State. Not affected by factory preset or power cycle. Reset to
the factory default (Off, 10 MHZz) by pressing System, Restore Sys Defaults.

Remote Command:

[:SENSe] : ROsC | | at or: QUTPut [ : STATe] OFF| QN 0] 1
[: SENSe] : RO8G | | at or: QUTPut [ : STATe] ?

Example: RCSC. QUTP ON

4.9.7 Show System

Displays the number and description of the options installed in your instrument. It also displaysthe
instrument model number, product number, serial number, ethernet address, host 1D, firmware revision,
revision date, options, and system statistics.

Key Path: System

Annunciation/

Annotation: Text Screen

Dependencies/

Couplings: Active function is disabled.
SCPI Status Bits/

OPC Dependencies. None
Factory Preset:  Off

Remote Command:
*| DN? Returns four fields separated by commas:

« Manufacturer

« Mode

« Seria number

+  Firmwareversion

Example of returned string: Agi | ent Technol ogi es, E4440A, US00000123, A 01. 01
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: SYSTem CPTi ons?
*CPT?

Returns astring of all the installed instrument options. It is a comma separated list such as:
“BAC, BAH, 226" (includes quotes).

Example: *| DN?
*OPT?
4.9.8 Show Hdwr

Gives detailed information about the hardware installed on your instrument.

>
Key Path: System %
Annunciation/ 3
Annotation: Text screen J

>
Dependencies/ %
Couplings: Active function is disabled ?
SCPI Status Bits/ :

OPC Dependencies: None
Factory Preset: Off

Remote Command:
: SYSTem CONFi gur e: HARDware CFF| ON O] 1
Example: SYST: CONF: HARD OFF

499 Color Palette
Displays the Color Palette menu keys that set the display screen attributes.

Key Path: System

SCPI Status Bits/

OPC Dependencies: None

State Saved: Not saved in Instrument State, survives Preset, and power cycle.
Preset: Not affected by Preset.

Factory

Default: Default

Remote Command:

There is no remote command for this key.

4991 Default
Selects the factory default color palette.
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Dependencies/
Couplings: None
Key Path: System, Color Palette
SCPI Status Bits/

OPC Dependencies: None

4.9.9.2 Vision Impair 1
Selects a special color scheme to accommodate color-deficient vision problems.
Key Path: System, Color Palette

SCPI Status Bits/
OPC Dependencies. None

P-Z

Dependencies/
Couplings: None

Remote Command:

1)
c
o
=
o
c
=1
LL
Rl
=
1)
IS
=
=
=
0
c

There is no remote command for this key.

4.9.9.3 Vision Impair 2

Selects a special color scheme to accommodate color-deficient vision problems.

Key Path: System, Color Palette
Dependencies/

Couplings: None

SCPI Status Bits/

OPC Dependencies: None

Remote Command:

Thereis no remote command for this key.

4.9.9.4 Optical Filter

Selects a special color scheme to accommodate protective goggles while viewing lasers.

Key Path: System, Color Palette
Dependencies/

Couplings: None

SCPI Status Bits/
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OPC Dependencies: None

Remote Command:

There is no remote command for this key.

4995 Monochrome

Sets the color palette to single-color mode. The monochrome display uses different shades of green for
each green value. Thisis especially useful for driving external monochrome monitors.

Key Path: System, Color Palette
Dependencies

Couplings: None

SCPI Status Bits/

OPC Dependencies: None

Remote Command:
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Thereis no remote command for this key.

4.9.10 Diagnostics

Access front-panel diagnostic functions.
Key Path: System
Remote Command:

There is no remote command for this key.

49.10.1 Front Pandl Test

Used to test the front-panel keys. It shows alist of all the front-panel keys with counter numbers
indicating the number timesthe key is pressed. Press the ESC key to exit the test mode and return to the
menu.

Key Path: System, Diagnostics
Annunciation/

Annotation: Text Screen

Dependencies/

Couplings: The active function is disabled.

Factory Preset:  Off

4.9.11 Restore SysDefaults

Resets the system settings, including most “persistent” functions, to their factory defaults. It also does a
Factory Preset that resets the analyzer to the Spectrum Analysis Mode. It does not reset user data such as
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saved instrument states.

Persistent functions include the GPIB address, time/date display style, and auto-alignment state. These

are parametersthat are unaffected by a power cycle or an instrument preset.

Table 4-2 System Default Settings
Feature Default Setting Restored?
Automatic Alignment On/Alert/Off On yes
Power On Last/Preset Preset yes
Preset Type Factory/User/Mode Mode yes
: External Amplifier Gain 0dBm yes
;:vi Input Impedance 50 Ohm yes
'*é GPIB Address 18 yes
n IP address 10.10.10.10 no
g Host Name mypsa no
g Subnet Mask 255.255.0.0 no
B SCPI Telnet Port 5023 On yes
SCPI Socket Port 5025 On yes
SICL Server On yes
Instrument Color Palette Default palette yes
Printer Setup, Language PCL3 yes
Printer Setup, Color Capability No yes
Print Orientation Portrait yes
Color Printing Off yes
Prints/ Page 1 yes
Date Format MDY yes
Time Date Display On yes
Verbose (error messages) Off yes
Display Viewing Angle 4 yes
Manual Tracking Adjustment 2048 yes
Page Size Letter yes
Printer Selection Auto yes
Key Path: System

Remote Command:

: SYSTem PRESet : PERS st ent

248

Chapter 4



Instrument Functions: P - Z
System

Example: SYST: PRES: PERS

4.9.12 Licensing

Accesses the security system to enable licensing for individual options. You can install measurement
mode personality optionsin an instrument at any time (unless Option 117 is enabled; refer to the Getting
Started Guide, Chapter 1 “Turning on the Analyzer for the First Time”). After you load the personality
mode into memory, you must enter alicense key to allow access to the option.

For information on how to use this system, see the installation information for individual optionsin the
measurement personalities’ user’s guides.

NOTE Not all options can be enabled using this system and there is no way to turn off an option
through this system. Once an option has been licensed for a given analyzer, it cannot be
transferred to a different analyzer.

Key Path: System

Remote Command:

Thereis no remote command for this key.

4.9.12.1 Option

Activates the alpha editor enabling you to enter the designation for the option to be installed. An option
is athree character string that specifies the option or application that isto be installed, as found in the
catalog. To terminate the entry, press Enter or Return. An externa keyboard may a so be used for this
entry. The option number appears on the second line of the Option key.

Key Path: System, Licensing
State Saved: Not saved in Instrument State.
SCPI| Status Bits/

OPC Dependencies. None

Remote Command:

See“License Key” on page 249

Example: SYST: LKEY “B78", “B62A35B37679”
SYST: LKEY? “B78”

49122 LicenseKey

Activates the alpha editor to allow you to enter the license key number for the option to beinstalled. The
license key number is a hexadecimal number that requires entry of both letters and numbers. Use the
front-panel numeric keyboard to enter numerical values. You will see your entry in the active function
area. A license key is a 12-character hexadecimal string given with the option. The license key is unique
to a specific option installed and instrument host ID. To terminate the entry, press Enter or Return. An
external keyboard may also be used for this entry. The license key number will appear on the second line
of the License Key menu key.
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Key Path: System, Licensing
Dependencies/
Couplings: None
State Saved: Not saved in Instrument State.
SCPI Status Bits/

OPC Dependencies: None

Factory Preset:  Clearsthe current value.

Remote Command:
: SYSTem LKEY <“option”>, <“license key”>
: SYSTem LKEY? <“option”>

Remote Command Notes: The query returns a string that contains the license key for a specified
application or option that is already installed in the instrument. The license key will
also bereturned if the application is not currently in memory, but had been installed at
some previous time. The license key is unique to a specific option, host ID and serial
number. Host 1D can be returned by :SY STem:HID?.

Example: SYST: LKEY “B78”, “B62A35B37679"
SYST: LKEY? “B78”
The query would return “B62A35B37679”

If the instrument does not have alicense key for that option, the query would return
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49.12.3 ActivateLicense

Activates the specified option. When avalid option key number and license key number have been
entered, press Activate. If your entry was correct, the option will be enabled and the message: ot i on
acti vat ed will appear in the status line of your display. The option number and license key number
will also be cleared from the License Key and Option key.

If your entry wasincorrect, the error message: Li cense key i nval i d will appear in the status line of
your display. The option number and license key number can be edited until they are correct.

NOTE It is possible to enable an option for which the analyzer is not yet configured. Therefore,
the message pt i on act i vat ed does not mean that the option will immediately
function. For adisplay of options that are enabled and for which the analyzer is properly
configured, press System, More, Show System.

Key Path: System, Licensing

Remote Command:

Thereis no remote command for this key.
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49.12.4 DeletelLicense

Deletes the license key from memory, however, the option firmware is not deleted. The instrument must
be rebooted before the option is removed.

Key Path: System, Licensing
Remote Command:

: SYSTem LKEY: DELete < application option’ >
Example: SYST: LKEY: DEL “BAC’

49125 Show License

Displays the number and description of the licensesinstalled in your instrument.

Key Path: System, Licensing
Annunciation/

Annotation: Text Screen
Dependencies/

Couplings: The active function is disabled.

Remote Command:

There is no remote command for this function.
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4.9.12.6 Ingtall an Application Mode (Remote command only)

Installs the specified application from an external driveto the instrument. Each application allowsyou to
make a specific set of measurements easily and accurately. Installation requires a 12-character license
key, which you should have received with your application. The license key number is unique to the
option and instrument serial number. If it cannot be located, contact your local Agilent Technologies and
service office to re-obtain the information. (Have the instrument model number, host ID, and serial
number available.)

Remote Command:
Seedso * OPT?

Example: * CPT? returns a string with all the application options currently installed in the
instrument (for example, “B7J,202,204,BAC").

4.9.13 Personality

Pressing Personality displays information about the personalitiesinstalled and their license status, as
shown in the following illustration.

Key Path: System

Annunciation/

Annotation: Text Screen

Dependencies/

Couplings: The active function is disabl ed.
SCPI Status Bits/

OPC Dependencies: None
Factory Preset:  Off
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4.9.14 Security

Pressing Security brings up the Security menu.

Key Path: System
Dependencies
Couplings: The active function is disabled.

Remote Command:
Thereis no remote command for this key.

History: Added with firmware revision A.09.00.

49.14.1 SecureEraseAll

Erases all persistent storage in the instrument. When pressed, the PSA will display the following
message: “This key will delete all data and firmware in the instrunment. You
will need to reinstall firmware after executing this operation. Press the
key again if you wi sh to proceed.” Thus, thiskey requirestwo pressesto select the function.
Upon the second press, the instrument displays the following message: “Pl ease Confi rm Er ase
peration. Press Yes to erase all data and firmware fromthe instrument.
Press No to cancel the operation.” Referto"Managing Security” on page 255.
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Key Path: System, Security
Dependencies/

Couplings: None

SCPI Status Bits/

OPC Dependencies: None

Remote Command:
: SYSTem SECurity: CLEAr

Remote Command Notes: This command blocks the parser until the command is completed. Since this
command also causes the instrument firmware to be turned off, no further
communication with the instrument will be possible.

Example: SYST: SEC. CLEA
History: Added with firmware revision A.09.00.
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4.9.14.2 SecureErase User

Thiskey isonly activeif Option 117 is licensed. Erases the compact Flash on the USB/Compact Flash
Interface board. Thisincludes all saved states and traces. When this key is pressed, the instrument
displaysthe following message: “This key will reformat the C drive and erase all
user data fromthe instrunent. You will |lose all saved states and traces.
Press the key again if you wi sh to proceed.” Thus, thiskey requirestwo presses to select
the function. Upon the second press, the instrument displays the following message: “Pl ease
ConfirmErase Qperation. Press Yes to reformat C and erase all saved
states and traces. Press No to cancel the operation.”

Key Path: System, Security

Dependencies/

Couplings: Requires Option 117 to beinstalled and licensed.
SCPI Status Bits/

OPC Dependencies. None

Remote Command:

: SYSTem SECurity: | Mvedi at e

Remote Command Notes: This command blocks the parser until the command is completed.
Example: SYST: SEC | WM

History: Added with firmware revision A.09.00.

49143 Security

Thiskey controlswhether the instrument is currently in its secure mode or not. When Security isOn, the
instrument cannot write to any location on the main Flash memory. When Security is Off, the main Flash
memory can be written to. When Security isin the Enabled mode, the instrument is configured to turn
on the security mode upon the next power-on cycle.

If you ordered Option 117, the Secure Memory Erase option was loaded into the memory of your
instrument and licensed at the factory but not enabled.

IMPORTANT DO NOT enable Option 117 until you have configured your instrument’s LAN settings
(IP Address, Subnet Mask, Host Name, Gateway, [System, Config 10], and added or
removed options and licenses).

After the security mode is enabled, the main Flash memory becomes read-only, rather than read/write
memory. This makes it impossible to add or remove personalities or their license keys, or otherwise
change the instrument’s configuration, unless you do a firmware upgrade or the System, Security,
Secure Erase All procedure. This procedure will render the instrument inoperable. You will then need to
run the upgrade procedure (on the Agilent Web site) to reinstall the firmware and compl etely reconfigure
your instrument. After reinstalling the firmware, Security will be disabled. Refer to “Managing
Security” on page 255 in this chapter.

When you are totally satisfied with the configuration of your analyzer, enable the Secure Memory Erase
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option by pressing System, Security, Security Enabled. The security mode will then be enabled the
next time the analyzer’s power is cycled.

Key Path: System, Security, Security
Dependencies/

Couplings: None Active

SCPI Status Bits/

OPC Dependencies: None

Remote Command:

: SYSTem SECQurity: ENABl e QN OFF

>
: SYSTem SECuri ty: ENABI e? g
Remote Command Notes. This command allows the security state to be set and queried from a SCPI %
port. Note that the command sets security to the “enabled” mode, which will turn on J
the security mode at the next power-on cycle. When the parameter is OFF, the security a
mode will be set to off only if the current security mode is “enabled” or “off.” If the S
security mode is on, this command has no effect. The query form of the command i
aways returns the current state of the security mode (ON, OFF, or ENAB). v
N
Example: SYST: SEC ENAB ON
History: Added with firmware revision A.09.00.

4.9.15 Managing Security

49.15.1 SecureEraseAll Function

CAUTION Secure Erase All will render the instrument inoperable. All instrument settings under
System, Config 1/O, such asthe LAN address or gateway address will be lost. All
instrument option License Keys, such as those that enable the optional preamplifier or
measurement personalities, will be lost.

Thefollowing procedure outlines how to prepare prior to executing Secure Erase All, and
how to recover the instrument following the Secure Erase All.

Be sureto back up the instrument configuration and option keyword information viaLAN
using the PSA Series Firmware Upgrade Program before the instrument is placed in the
Secure area.
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4.9.15.2 Preliminary Procedure (Non-secure Area)

Perform this procedure once on each spectrum analyzer prior to placing it into a secure area, and every
time the instrument has been calibrated or repaired.

1. Record the Ethernet Number of the instrument. Press System, More, Show System. The Ethernet
Number is a 12-digit alphanumeric string with a hyphen between the first and last set of six
characters; for example, 001083-b80c55. Having this number recorded will save time when you
re-install the firmware into the instrument using the “Re-installation of Firmware Procedure.”

2. Record the IP Address of the instrument. Press System, Config I/O. This address may be changed
by someone using the instrument in the secure environment, but at least you will have documented
what it was.

P-Z
w

. Obtain alist of the License Keys by saving a screen capture of the instrument’s Licensing screen.
Even though the next section tells you how to backup these keywords to a PC, the PC may not be
available when you need it. Press System, More, More, Licensing, Show License. Usethefile
manager to save an image of the screen to aformatted disk. Insert the disk in the front panel disk
drive and press File, Save, Type, Screen, Format, Bitmap and select Directory A. Press Save
Now. Thefile can be displayed or printed from any application capable of reading bitmap (.bmp)
files. Before proceeding, verify that the screen capture of the License Keys has been properly saved
to the disk by opening the file using a PC.
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Thelicensing information can aso be printed if the analyzer is connected to aprinter. Asalast resort,
write down the Qpt i on number and Li cense Key for each option.

Properly store the License Key data, since it will be needed to recover the instrument.

4.9.15.3 Backing-up Configuration and Option License Keysto a PC (Non-secure Area)

1. Loadthe PSA Series Firmware Update Program from the following Agilent Web site:
http://www.agilent.com/find/psa_firmware. Click on the firmware update PSA A .xx.xx.exe link.

2. Begin the PSA firmware upgrade procedure. Accept the licensing agreement. When prompted for an

instrument | P address, enter the instrument’s | P address.

Allow the configuration files to be saved to the default location on the PC.

4. Theanayzer's user data, options, and license keys are saved in afile named ‘ Config’ under a
directory that begins with the model number, followed by the serial number, then a date and time
stamp on the C: drive of the PC; for example,
“C:\E4448A\US42070187\15-Oct-02-11-29-AM\Config.”

Make note of the path name. Thisfilewill be used to restore the analyzer’s configuration and License
Keys after Secure Erase All has been used to erase its memory.

5. When the screen regarding |oading the operating system and options appears, exit the firmware
upgrade process. At this point, you have saved the configuration files (including the License Keys).
You do not need to continue with the actual firmware download.

w
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4.9.154 Security Clearing Procedure (Secure Area)

On the analyzer, press System, More, More, Security, Secure Erase All and confirm.

4.9.155 Re-installation of Firmware Procedure (Non-secure Area)

1. Load the PSA Series Firmware Update Program from the following Agilent Web site:
http://www.agilent.com/find/psa_firmware

2. At the menu screen, click on Tr oubl eshoot i ng W zar d, click on Recovery, then click Next .

3. Under “The PC Update Program was | nterrupted,” click Next. The“Non- Functi onal

I nst runent Procedur e” will appear. Follow this procedure. ‘é’*
:
NOTE The Ethernet Number saved in the “Preliminary Procedure (Non-secure Area)” on page I
256 becomesthe hardware address when the hyphen is removed (i.e, Ethernet Number a
001083-b80c55 becomes hardware address 001083b80c55). If you have accessto this S
previously saved address, enabling the external keyboard step in the procedure can be i
skipped. v
N
NOTE Enter the path for “ Restore the Configuration and User Data” when prompted. (This path

was noted in “Backing-up Configuration and Option License Keysto aPC
(Non-secure Area)” on page 256.)

NOTE If a configuration back-up file is not available, obtain the License Key information saved
in the “ Preliminary Procedure (Non-secure Area)” on page 256. The option numbers
listed in the License Key information allow you to determine which options were
previously loaded in the instrument and allow you to check the appropriate boxesin
the update program. The actual License Keys are needed to enable the options once
the firmware is re-installed.
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4916 Service

These functions are used only for servicing the analyzer. A password is required to access them. Refer to
the Service Guide for more information.

Key Path: System

49.17 Keyboard Lock (Remote Command Only)

Disables the instrument keyboard to prevent local input when the instrument is controlled remotely. An
annunciator reading “Klock” alertsthelocal user that the keyboard is locked. Or you can display a
system message using SY STem:MESSage.

History: Added with firmware revision A.03.00
Remote Command:

: SYSTem KLOCK?
Example: SYST: KLOCK?

49.18 Remote Message

Enables aremote user to send a message that will appear in the Status Bar at bottom of the instrument

display. The new message will overwrite any previous message. The message will remain until removed
by use of : SYSTem MESSage: OFF.

Example: : SYSTem MESSage "Instrument currently in use renotely by
Ted in RtD"
Remarks: The message appears as green text against a black background, to differentiate it from

internally generated messages, which appear as white text against a black background.
The SY STem:KLOCk command locks out the front-panel keys.
History: Added with firmware revision A.03.00

Remote Command:
: SYSTem MESSage <string>

Example: : SYSTem MESSage "Instrument currently in use renotely by
Tom'
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4.9.19 Remote Message Turned Off

Removes any system message from the Status Bar at the bottom of the instrument display. A message
can be displayed using the : SYSTem MESSage command.

History: Added with firmware revision A.03.00

Remote Command:
: SYSTem MESSage: GFF
Example: SYST: MESS: CFF

4.9.20 Power On Elapsed Time (Remote Command Only)

Returns the number of seconds that have elapsed since the instrument was turned on for the very first
time.

Remote Command:
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: SYSTem PO\ ETI Me?
Example: SYST: PON ETI M

4.9.21 SCPI Version Query (Remote Command Only)

Returns the SCPI version number with which the instrument complies. The SCPI industry standard
changes regularly. This command indicates the version used when creating the instrument SCPI
commands.

Remote Command:
: SYSTem VERS on?
Example: SYST: VERS?
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4.10 Trace/View

Displays menu keys that enable you to set how trace information is stored and displayed. Each trace is
comprised of aseries of datapointsinwhich x and y axisinformation is stored. The analyzer updates the
information for the active trace with each sweep.

NOTE If you have selected ACP, Burst Power, Channel Power, Harmonic Distortion,
Multi-Carrier Power, Power Stat CCDF, or Spectrum Emission Mask in the
MEASURE menu, refer to the Trace/View sections specific to those measurementsin
Volume 2, One-Button Measurements User’s and Programmer’s Reference.

Key Path: Front-panel key

Factory Default: Trace 1: Clear Write
Trace 2: Blank
Trace 3: Blank
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Remote Command:

: TRACe[ 1] | 2| 3: MODE WR! Te| MAXHol d| M NHol d| VI EW} BLANK

WRITe = Clear Write
MAXHold = Max Hold
MINHold = Min Hold
VIEW = View
BLANk = Blank
: TRACe[ 1] | 2| 3: MCDE?
Example: TRAC. MDE VR T
TRAC. MODE NVAXH
TRAC. MODE M NH
TRAC. MODE VI EW
TRAC: MODE BLANK
TRAC. MODE?
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4.10.1 Send/Query Trace Data (Remote Command Only)

This command allows trace data to be sent to the analyzer or queried from the analyzer. The response to
the query isalist of the amplitude points that comprise the requested trace in the current Y-axis unit of
the analyzer. The X-axis unit isthat of the destination trace for send and the source trace for the query.

The number of trace points sent or returned is set by [ : SENSE] : SWE: PO N (from 101 to 8192).
Factory Preset:  Real,32 for Spectrum Analysis mode
History: Changed with firmware revision A.08.00.

Remote Command:

: TRACe[ : DATA] TRACEL | TRACE2 | TRACE3 | TRACE4 | TRACES | TRACES,
<definite_l ength_bl ock> | <comra_separated_ASC | _dat a>

: TRACe[ : DATA] ? TRACEL | TRACE2 | TRACE3 | TRACE4 | TRACES | TRACES

Remote Command Notes. The dataformat set by FORMat:DATA and FORMat:BORDer is used both
for sending data to the instrument and receiving data from the instrument.

The FORVat : DATA command describes the different types of data formats that can be
used with trace data. See “Format Numeric Data (Remote Command Only)” on
page 128.

Use the FCRIVat : BORDer command to set the byte order. See “ Set Data Byte Order
(Remote Command Only)” on page 128.

Commands : MVEM STOR TRAC and : MVEM LQAD: TRAC are used to transfer trace
datato/from the internal hard drive or floppy drive of theinstrument. See“ Save Now”
on page 112 and “Load Now” on page 117.)

When sending data to the instrument, the data block must contain exactly the number
of points currently specified in Sweep, Points or the error “Invalid list data” will be
generated and there will be no change to the target trace.

No units terminator (for example, dB or V) is used when sending data; the datais
taken as being in the current Y-axis unit of the analyzer.

When atraceis sent to the instrument, it immediately overwrites all of the datain the
target trace, even if that traceisin View, or if it isactive and in the middle of a sweep.

NOTE Do not send atrace to the instrument or query trace data until Average or Max/Min Hold
operations have been completed, or datawill be misrepresented. Itis
generally advisable to be in Single Sweep, View or Blank when
sending trace data to the analyzer or querying trace data from the
analyzer.

If in the middle of aset of Average or Max/Min Hold operations, it can seriously
invalidate the result, so you should exercise caution. Similarly, when querying trace
data, it is best if the analyzer is not sweeping during the query. Therefore, it is
generally advisableto bein Single Sweep, View or Blank when sending trace datato
the analyzer or querying trace data from the analyzer.
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Example: TRAC TRACEL, -1,-2,-3,-4,-5 sendsfive pointsto trace 1. Assuming that
FORMVat : DATAIs set to ASCII, Y-axis unit is set to dBm, and Sweep, Points isset to
5, thiswill result in trace 1 consisting of the five points:
—1dBm, -2 dBm, -3 dBm, -4 dBm, and —5 dBm.

TRAC? TRACE2 queriesthe analyzer for the contents of trace 2.

4.10.2 Trace

Determines which trace the menu keys will affect. Press Trace until the number of the desired trace is
underlined.

Key Path: Trace/View =
State Saved: Saved in Instrument State for all traces %
Factory Preset:  Trace lisactive ‘g
Factory %-I
Default: Trace 1 is active 2
History: Added with firmware revision A.02.00 i

N

Remote Command:

There is no remote command for this function.

410.3 Clear Write

Erases any data previously stored in the selected trace and continuously displays signals during the
sweep of the analyzer.

Key Path: Trace/View

Remote Command:
See “Trace/View” on page 261.
Example: TRAC MDE WRI T
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4104 Max Hold

Maintains the maximum level for each trace point of the selected trace (1, 2 or 3), and updates each trace
point if anew maximum level is detected in successive sweeps.

NOTE Pressing Restart, changing the vertical scale (Amplitude, Scale Type, Log or Lin) or
turning averaging on (BW/Avg, Average (On)) restarts the held trace.

Key Path: Trace/View

Remote Command:
See “Trace/View” on page 261.
Example: TRAC. MCDE MAXH

4105 MinHold

Maintains the minimum level for each trace point of the selected trace (1, 2 or 3), and updates each trace
point if anew minimum level is detected in successive sweeps.

NOTE Pressing Restart, changing the vertical scale (Amplitude, Scale Type, Log or Lin) or
turning averaging on (BW/Avg, Average (On)) restarts the held trace.

Key Path: Trace/View

History: Added with firmware revision A.02.00

Remote Command:
See “Trace/View” on page 261.
Example: TRAC. MCDE M NH

4.10.6 View

Holds and displays the amplitude data of the selected trace. The trace is not updated as the analyzer
sweeps.

Key Path: Trace/View, Trace
History: Added with firmware revision A.02.00

Remote Command:
See“Trace/View” on page 261.
Example: TRAC MCDE VI EW
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410.7 Blank

Stores the amplitude data for the selected trace and removes it from the display. The selected trace
register is not updated as the analyzer sweeps.

Key Path: Trace/View
History: Added with firmware revision A.02.00

Remote Command:

See“Trace/View” on page 261.

Example: TRAC. MCDE BLAN -

o
4.10.8 Operations %
This menu allows the user to do simple trace operations. i’-.
Key Path: Trace/View §
History: Added with firmware revision A.08.00 %

:

41081 1<->2

Exchanges the contents of trace 1 with the contents of trace 2 and puts both in view mode. The actionis
performed once. It is not available for continuous sweeps. To clear any trace operation, set the trace back
to Clear Write, Max Hold, or Min Hold.

The X-Axis settings and domain of atrace stay with it when it is copied or exchanged.
Key Path: Trace/View, Operations
History: Added with firmware revision A.08.00

Remote Command:
: TRACe: EXCHange: <trace_name>, <trace_nane>

Example: TRAC. EXCH TRACEL, TRACE2

41082 2-DL ->2

Subtracts the display line from trace 2 and places the result in trace 2. The action is performed once. It is
not available for continuous sweeps. To keep the modified trace 2 from changing after the operation, itis
set to View. To clear any trace operation, set the trace back to Clear Write, Max Hold, or Min Hold.

Key Path: Trace/View, Operations
History: Added with firmware revision A.08.00

Remote Command:
: TRACe: MATH SUBTr act : DLI N <trace_nane>
Example: TRAC. MATH: SUBT: DLI N TRACE2
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410821 2<->3

Exchanges the contents of trace 2 with the contents of trace 3 and puts both in view mode. The actionis
performed once. It is not available for continuous sweeps. To keep the modified traces from changing
after the operation, they are set to View. To clear any trace operation, set the trace back to Clear Write,
Max Hold, or Min Hold.

The X-Axis settings and domain of atrace stay with it when it is copied or exchanged.
Key Path: Trace/View, Operations
History: Added with firmware revision A.08.00

Remote Command:

: TRACe: EXCHange: <trace_name>, <trace_name>
Example: TRAC. EXCH TRACE2, TRACES
410822 1->3

Copies the contents of trace 1 into the contents of trace 3 and puts trace 3 in blank mode. The action is
performed once. It is not available for continuous sweeps. To clear any trace operation, set the trace
back to Clear Write, Max Hold, or Min Hold.

The X-Axis settings and domain of atrace stay with it when it is copied or exchanged.
Key Path: Trace/View, Operations
History: Added with firmware revision A.08.00

Remote Command:
: TRACe: COPY <src_trace>, <dest _trace>
Example: TRAC: CCPY TRACEL, TRACE3

410823 2->3

Copies the contents of trace 2 into the contents of trace 3 and puts trace 3 in blank mode. The actionis
performed once. It is not available for continuous sweeps. To clear any trace operation, set the trace back
to Clear Write, Max Hold, or Min Hold.

The X-Axis settings and domain of atrace stay with it when it is copied or exchanged.
Key Path: Trace/View, Operations
History: Added with firmware revision A.08.00

Remote Command:

: TRACe: CCPY <src_trace>, <dest _trace>
Example: TRAC. OOPY TRACE2, TRACES
4.10.8.2.4 Trace Addition (Remote Command Only)

This command adds the contents of any two traces, and puts the sum in any trace. The action is
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performed once. It is not available for continuous sweeps. All traces that are modified are set to View. To
clear any trace operations, set the trace back to Clear Write, Max Hold, or Min Hold.

History: Added with firmware revision A.08.00

Remote Command:
: TRACe: MATH ADD <dest _trace>, <src_trace>, <src_trace>
Example: TRAC. MATH ADD TRACE2, TRACEL, TRACE3
This command will add TRACEL to TRACE3 and storeit in TRACE2

4.10.8.2.5 Trace Subtraction (Remote Command Only)

This command adds the contents of any two traces, and puts the remainder in any trace. The actionis
performed once. It is not available for continuous sweeps. All traces modified are set to View. To clear
any trace operation, set the trace back to Clear Write, Max Hold, or Min Hold.

History: Added with firmware revision A.08.00

Remote Command:
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: TRACe: MATH SUBTr act <dest _trace>, <src_trace>, <src_trace>
Example: TRAC. MATH SUB TRACE2, TRACEL, TRACE3
This command will subtract TRACE3 from TRACEL and storeitin TRACE2

4.10.8.26 Trace Mean (Remote Command Only)

This command finds the mean of the amplitude of al the points on atrace and is returned as asingle
value in the current amplitude units.

History: Added with firmware revision A.08.00

Remote Command:
: TRACe: MATH MEAN? <src_trace>
Example: TRAC. MATH MEAN TRACE2

4.10.8.3 Normalize

Displays menu keys that enable you to normalize trace data.
Key Path: Trace/View

History: Added with firmware revision A.08.00
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410831 StoreRef (1—>3)

Copiestrace 1 into trace 3. Store Ref (1 —> 3) must be pressed before pressing Normalize (On). This
puts trace 3 in view mode.

Key Path: Trace/View, Normalize
History: Added with firmware revision A.08.00

Remote Command:

Thereis no remote command for this function, however the trace copy command can be used for this
purpose.

Example: TRAC: CCPY TRACEL, TRACE3
4,10.8.3.2 Normalize On/Off

Normalize (On) activates the normalize function. On each sweep, the normalized trace (trace 1) is
subtracted from trace 3 and the result is added to the normalized reference level. The display shows the
result of the following calculation in trace 1. This determines the location of the trace on the display, not
the marker reading.

Trace 1 — Reference Trace — Normalized Reference Level
where trace 1 and the reference trace are in absolute units and the reference level isin relative units.

The new trace 1 is normalized with respect to the normalized reference level and reference trace, even if
the values of the normalized reference level or reference are changed. This function remainsin effect on
all subsequent sweeps until it isturned off.

The normalize function is most useful for applying correction data to a trace while making a
stimulus-response measurement with atracking source. For example, connect the cables and a through
linein place of the device to be measured (between the tracking source and the analyzer input). Notice
that the frequency response is not perfectly flat, showing the response of the cables, aswell asthe
flatness of both the tracking generator and the analyzer. Now press Store Ref (1 -> 3), Normalize On.
Notice that the displayed trace is now flat, or normalized. The position of the normalized trace can now
be moved to adifferent position on the display by changing the normalized reference position. This may
be useful if the device to be tested has positive gain, such as an amplifier. Now replace the through line
with the device under test, and an accurate measurement of the gain or loss can be made.

Key Path: Trace/View, Normalize
Dependencies/Couplings:

»  When Normalizeis turned on, Volts, Watts, Amps, and Scale Type are not
available.
» If Scae TypeisLinear, Normalize is not available.

State Saved: Saved in Instrument State.
Factory Preset:  Off
History: Added with firmware revision A.08.00
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Remote Command:
: CALQul at e: NTDat a[ : STATe] COFF| ONJ O 1
. CALCuUl at e: NTDat a[ : STATe] ?
Example: CALC NTD ON
CALC. NTD?

4.10.8.3.3 Norm Ref Lvl
Setsthe level (in dB) of the normalized reference.

Key Path: Trace/View, Normalize =
Factory Default: 0dB (éq
State Saved: Saved in Instrument State. ‘g
Knob Increment: 0.1 dB g
Step Key 5
Increment: 10dB ‘;
Range: —327.6 dB to +327.6 dB N
History: Added with firmware revision A.08.00

Remote Command
:DISPlay:WINDow:TRACe Y[:SCAL€]:NRLevel <rel_ampl>
:DISPlay:WINDow:TRACe Y [:SCAL€]:NRLevel?
Example: D SP: WND: TRAC. Y: NRL . 10 dB
D SP: WND: TRAC: Y: NRL?

4.10.8.3.4 Norm Ref Posn

Offsets the displayed trace without affecting the instrument gain or attenuation settings. This allowsthe
displayed trace to be moved without decreasing measurement accuracy. The normalized reference
position is indicated with a (>) character on the left side of the display and a (<) character on the right
side of the display, just inside the graticule.

Key Path: Trace/View, Normalize
State Saved: Saved in Instrument State.
Factory Preset: 10

Factory Default 10

Range: 0to 10

Knob Increment: 1
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Step Key Increment: 1
History: Added with firmware revision A.08.00

Remote Command:
: DI SPl ay: W NDow: TRACe: Y[ : SCALe] : NRPosi tion <integer>
: DI SPI ay: W NDow: TRACe: Y[ : SCALe] : NRPosi ti on?

Remote Command Notes. The top and bottom graticule lines correspond to 10 and O, respectively

Remote Command Example: DI SP: WND: TRAC Y: NRP 5
D SP: WND: TRAC: Y: NRP?

4.10.8.35 Ref Trace(Trace3)

Views or blanks the reference trace on the display. The reference trace istrace 3, so thisisthe same as

setting trace 3's display attribute.

Key Path: Trace/View, Normalize
State Saved: Saved in Instrument State.
History: Added with firmware revision A.08.00

Remote Command:

Use the : TRACe: MODE command to show or blank the reference trace.

Remote Command Notes: Trace 3 is aways the reference trace by definition.

Remote Command Example: TRAC3: DI SP 1 shows the reference trace.

270

Chapter 4



Instrument Functions: P - Z
Trig

4.11 Trig

Displays menu keys that enable you to select the trigger mode of a sweep or measurement. Whenin a
trigger mode other than Free Run, the analyzer will begin a sweep only with the proper trigger condition.

In FFT measurements, the trigger controls when the datais acquired for FFT conversion; see “Making
Gated FFT Measurements With Your PSA” on page 58.

Key Path: Front-panel key
State Saved: Saved in Instrument State
Factory Preset:  Free Run

Remote Command:

: TR er [ : SEQuence] : SOURce
| Mvedi at e| VI Deo| LI NE| EXTer nal [ 1] | EXTer nal 2| RFBur st

: TR ger [ : SEQuence] : SOURce?
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IMM = Free Run triggering

VID = Video — Triggers on the video signal level

LINE = Line—Triggers on the power line signal

Extl = External Front — Enables you to trigger on an externally connected trigger source
Ext2 = External Rear — Enables you to trigger on an externally connected trigger source

Remote Command Notes. Other trigger-related commands are found in the INI Tiate and ABORt
subsystems.

Example: TRIG SOR VID

4111 FreeRuUn

Sets the trigger to start a new sweep/measurement as soon as the last one has ended (continuous sweep
mode) or immediately (single sweep mode).

Key Path: Trig
Dependencies/
Couplings: Trigger Slope and Delay adjustments are not available with Free Run triggering.

Remote Command:
See " Trig” on page 271
Example: TR G SOR | MM
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411.2 Video

Activates the trigger condition that allows the next sweep to start if the detected RF envelope voltage
crosses alevel set by the video trigger level. When Video is pressed, aline appears on the display. The
analyzer triggers when the input signal exceeds the trigger level at the left edge of the display. You can
changethetrigger level using the step keys, the knob, or the numeric keypad. Thelineremains aslong as
video trigger is the trigger type.

Key Path:. Trig
Dependencies/Couplings:. Trigger Delay adjustment is not avail able with Video triggering.

Video triggering is not available when the detector type is Average. Marker Functions
that set the detector to average (such as Marker Noise or Band/Intvl Power) are not
available when the video trigger is on.

This function is not available when the Resolution Bandwidth islessthan 1 kHz. If a
Resolution Bandwidth less than 1 kHz is selected while in Video Trigger mode, the
Trigger mode changes to Free Run.

Factory Preset;.. —25dBm

Range.. Using logarithmic scale: from 10 display divisions below the reference level, up to the
reference level

Using linear scale: from 100 dB below the reference level, up to the reference level

For more information, see “Scale Type” on page 38.

Remote Command:

See“Trig” on page 271 for the command that setstrigger mode. The following commands set or read the
trigger level.

: TR Gger [ : SEQuence] : VI Deo: LEVel <anpl >
: TR Qer [ : SEQuence] : M Deo: LEVel ?

: TR Qer [ : SEQuence] : Ml Deo: LEVel : FREQuency <fr eq> setsthe Video Trigger level whenin
FM Demod, and Demod View ison

: TR Gger [ : SEQuence] : VI Deo: LEVel : FREQuency?
Example: . TRI G SOUR VI Dsdlects video triggering.

411.3 Line

Sets the trigger to start a new sweep or measurement to be synchronized with the next cycle of the line
voltage.

Key Path: Trig

Couplings/

Dependencies.  Linetrigger is not available when operating from a dc power source.
Remote Command:

See“Trig” on page 271
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Example: TRI G SOUR LI NE selectsline triggering.

4.11.4 Ext Front (Ext TrigIn)

Sets the trigger to start a new sweep or measurement whenever the external voltage (connected to EXT
TRIGGER INPUT on the front panel) passes through approximately 1.5 volts.

Key Path: Trig
State Saved: Saved in Instrument State
Factory Preset: 15V

Remote Command:
See“Trig” on page 271
Example: TRI G SOUR EXT to select front panel external triggering.

4.11.5 Ext Rear (Trigger In)
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Setsthe trigger to start a new sweep or measurement whenever the external voltage (connected to
TRIGGER IN on the rear panel) passes through approximately 1.5 volts.

Key Path: Trig
State Saved: Saved in Instrument State
Factory Preset: 15V

Remote Command:
See " Trig” on page 271
Example: TR G SOUR EXT2 to select rear panel external triggering.

4.11.6 RF Burst (Wideband)
Allows the analyzer to be triggered by an RF burst envelope signal.
Key Path: Trig

Remote Command:
See“Trig” on page 271
Example: TR G SOR RFB

4.11.7 Trig Slope

Controlsthe trigger polarity. Set to positive to trigger on arising edge. Set to negative to trigger on a
falling edge.
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Key Path: Trig
Dependencies/
Couplings: Not available for Free Run.
State Saved: Saved in Instrument State.

Factory Preset:  Positive (rising edge)

Remote Command:

: TR Gger [ : SEQuence] : SLCPe POSitive| NEGat i ve
: TR (ger [ : SEQuence] : SLCPe?

Example: TR G SLCP NEG

P-Z

4.11.8 Trig Delay

Allows you to control atime delay during which the analyzer will wait to begin a sweep after receiving
an external or linetrigger signal. You can use negative delay to pre-trigger the instrument.
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NOTE Trigger Delay is not available in Free Run, so turning Free Run on turns off Trigger
Delay, but preservesthe value of Trigger Delay.

Key Path: Trig
Dependencies/
Couplings: Thisfunction is not available when Trigger is Free Run or Video.

This function is not available when Gate is on.
State Saved: Saved in Instrument State.
Factory Preset:  Off, 1 us
Range: —150 msto +500 ms
History: Added with firmware revision A.02.00

Remote Command:
: TR Qer [ : SEQuence] : DELay <ti ne>
: TR Qer [ : SEQuence] : DELay?
: TR Gger [ : SEQuence] : DELay: STATe CFF| ON 0] 1
: TR (ger [ : SEQuence] : DELay: STATe?
Example: TR G DEL: STAT ON
TRI G DEL 100 ns
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4.11.9 Trig Offset (Remote Command Only)

This command sets the trigger offset. Trigger offset refers to the specified time interval before or after
the trigger event from which dataisto be written to the trace, and then displayed. Ordinarily, the trigger
offset value is zero, and trace datais displayed beginning at the trigger event. A negative trigger offset
value resultsin the display of trace dataprior to thetrigger event. A positive trigger offset value resultsin
an effective delay in the display of trace data after the trigger event.

The trigger offset value used when the feature is enabled depends on the following parameters:

« Nominal trigger offset value originally entered

« Specific instrument hardware in use

»  Sweeptime Z
»  Number of sweep points %
The effective trigger offset value are re-calculated whenever any of these parameters change. i:'
State Saved: Saved in Instrument State. §
Factory Preset: 0500 ms Z
Range: Hardware specific; dependent upon the ADC being used, current state and the number :
of sweep points.
History: Added with firmware revision A.02.00

Remote Command:

: TR Gger [ : SEQuence] :
: TR Qger [ : SEQuence] :
: TR Qger [ : SEQuence] :
: TR Gger [ : SEQuence] :

Remote Command Notes:

CFFSet <ti me>

CFFSet ?

OFFSet : STATe OFF| ON 0| 1
CFFSet : STATe?

Trigger offset can only be turned on when in zero span and the resolution

bandwidth is 1 kHz or greater. Trigger offset isavailable for al trigger modes.
Example: TR G CGFFS 100 ns
TR G OFFS: STAT ONturnson the trigger offset.
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» “SCPI Language Basics’ on page 279
* “Improving Measurement Speed” on page 287

* “Programming Command Compatibility Across Model Numbers and Across
Modes’ on page 294

e “Using the LAN to Control the Instrument” on page 302
* “Programming in C Using the VTL” on page 326
» “Overview of the GPIB Bus’ on page 334
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NOTE

SCPI Language Basics

This section is not intended to teach you everything about the SCPI (Standard
Commands for Programmable I nstruments) programming language. The SCPI
Consortium or |EEE can provide that level of detailed information.

Topics covered in this chapter include:

e “Creating Valid Commands’ on page 280

e “Command Keywords and Syntax” on page 279

e “Specia Charactersin Commands’ on page 281

e “Parametersin Commands’ on page 282

e “Putting Multiple Commands on the Same Line” on page 285
For more information refer to:

|IEEE Standard 488.1-1987, IEEE Sandard Digital Interface for
Programmable Instrumentation. New York, NY, 1998.

|EEE Standard 488.2-1987, |IEEE Sandard Codes, Formats, Protocols and
Comment Commands for Use with ANS/IEEE Sd488.1-1987. New York, NY,
1998.

Command Keywords and Syntax

A typical command is made up of keywords set off by colons. The keywords are
followed by parameters that can be followed by optional units.

Example: SENSe: FREQuency: STARt 1.5 MLZ

The instrument does not distinguish between upper and lower case letters. In the
documentation, upper case |etters indicate the short form of the keyword. The
lower case letters, indicate the long form of the keyword. Either form may be used
in the command.

Example: Sens.Freq:Star 1.5 mhz
isthe same as SENSE: FREQ start 1.5 MHz

The command SENS: FREQU: STARis not valid because FREQUis neither the
short, nor the long form of the command. Only the short and long forms of the
keywords are allowed in valid commands.
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Creating Valid Commands

Commands are not case sensitive and there are often many different ways of
writing a particular command. These are examples of valid commands for agiven

command syntax:

Command Syntax

Sample Valid Commands

[ SENSe: ] BANDw dt h[ : RESol uti on] <freg>

Thefollowing sample commandsareall identical. They
will al cause the same result.

e Sense: Band: Res 1700

+ BANDWDTH RESCLUTI ON 1. 7e3
e sens:band 1. 7KHZ

e SENS: band 1. 7E3Hz

e band 1.7kHz

e bandwi dt h: RES 1. 7e3Hz

MEASur e; SPECG runi n] ?

e MEAS: SPEC?
e Meas: spec?
e neas: spec3?

The number 3in the last meas example causesit to
return different resultsthen the commands aboveit. See
the command description for more information.

[ : SENSe] : DETect or [ : FUNCt i on]
NEGat i ve| POSi tive| SAVPl e

 DET: FUNC neg
e Detector: Func Pos

I NI Ti at e: CONTi nuous ON| CGFF| 1| 0

The sample commands below are identical.

e | NIT: CONT ON

e jnit:continuous 1

280
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Special

Char acter Meaning Example
[ A vertical stroke between Command:
parametersindicates TR Gger: SOURce
alternative choices. Theeffect of | EXTer nal | | NTer nal | LI NE
the command IS Q|ffermt The choices are external, internal,
depending on which parameter .
is selected and line.
' Ex: TR G SOURCE | NT
is one possible command choice.
A vertical stroke between Command:
keywor dsindicates identical SENSe: BANDw dt h| BW Dt h:
effects exist for both keywords. | OFFSet
-Qrﬁg?cr)?rgi?ﬂgrflg ncﬂc(;rr]csj tg?“ Two identical commands are: Ex1.:
one of these k v%\rl\(/js is. usedyat SENSE. BW DTH QFFSET Ex2:
. & SENSE: BAND. OFFSET
atime.
[ keywords in square bracketsare | Command:
optional [ SENSe: ] BANDw dt h[ : RESol u
when composing the tion]: AUTO
command. T_h@e implied The following commands are al
keywords will be executed even : . . )
if thev are omitted valid and have identical effects:
el ' Ex1: bandwi dt h: aut o
Ex2: band: resol ution: auto
Ex3: sense: bandwi dt h: aut o
<> Angle brackets around aword, Command:

or words, indicates they are not
to be used literally in the
command. They represent the
needed item.

SENS: FREQ <freq>

In this command exampl e theword
<freg> should be replaced by an
actual frequency.

Ex: SENS: FREQ 9. 7Mz.

{}

Parametersin braces can
optionally be used in the
command either not at all, once,
or several times.

Command:
MEASur e: BW <freg>{, | evel }

A valid command is:
neas: BW6 MHz, 3dB, 60dB
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Parametersin Commands

There are four basic types of parameters: booleans, keywords, variables and
arbitrary block program data.

OFF|ON|0]1
(Boolean)

keyword

Units

Variable

Thisisatwo state boolean-type parameter. The numeric value O
is equivalent to OFF. Any numeric value other than O is
equivalent to ON. The numeric values of O or 1 are commonly
used in the command instead of OFF or ON. Queries of the
parameter always return a numeric value of 0 or 1.

The keywords that are allowed for a particular command are
defined in the command syntax description.

Numeric variables may include units. The valid unitsfor a
command depend on the variable type being used. See the
following variable descriptions. The indicated default units will
be used if no units are sent. Units can follow the numerical value
with, or without, a space.

A variable can be entered in exponentia format as well as
standard numeric format. The appropriate range of the variable
and its optional units are defined in the command description.

The following keywords may also be used in commands, but not
all commands alow keyword variables.

» DEFault - resets the parameter to its default value.
e UP- increments the parameter.
e« DOWN - decrements the parameter.

e MINimum - sets the parameter to the smallest possible
value.

*  MAXimum - sets the parameter to the largest possible value.

The numeric valuefor the function’s MINimum, MA Ximum, or
DEFault can be queried by adding the keyword to the command
inits query form. The keyword must be entered following the
question mark.

Example query: SENSE: FREQ CENTER? NMAX
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Variable Parameters

<integer>
<real>

<freq>
<bandwidth>

<time>
<seconds>

<voltage>

<current>

<power>

<ampl>

<rel_power>
<rel_ampl>

<percent>

<angle>
<degrees>

<string>

<bit_pattern>

Is an integer value with no units.

Is afloating point number with no units.

Isapositive rational number followed by optional units. The
default unit is Hertz. Acceptable unitsinclude: Hz, kHz, MHz,
GHz.

Isarational number followed by optional units. The default
units are seconds. Acceptable unitsinclude: ks, s, ms, us, ns.

Isarational number followed by optiona units. The default
units are Volts. Acceptable unitsinclude: V, mV, uV, nv

Isarational number followed by optional units. The default
units are Amperes. Acceptable unitsinclude: A, mA, UuA, nA.

Isarational number followed by optional units. The default
units are W. Acceptable units include: mAW, kW, W, mW, uw,
nw, pw.

Isarational number followed by optional units. The default
units are dBm. Acceptable unitsinclude: dBm, dBmV, dBuV.

Isapositive rational number followed by optional units. The
default units are dB. Acceptable unitsinclude: dB.

Isarational number between 0 and 100. You can either use no
units or use PCT.

Isarational number followed by optiona units. The default
units are degrees. Acceptable unitsinclude: DEG, RAD.

Is a series of apha numeric characters.
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Specifies a series of bits rather than a numeric value. The bit
seriesis the binary representation of a numeric value. There are
No units.

Bit patterns are most often specified as hexadecimal numbers,
though octal, binary or decimal numbers may also be used. In
the SCPI language these numbers are specified as:

* Hexadecimal, #Hdddd or #hdddd where ‘d’ represents a
hexadecimal digit 0to 9 and ‘a to ‘f’. So #h14 can be used
instead of the decimal number 20.

» Octal, #0dddddd or #odddddd where ‘d" represents an octal
digit 0to 7. So #024 can be used instead of the decimal
number 20.

* Binary, #Bdddddddddddddddd or #bdddddddddddddddd

Chapter 5
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where ‘d’ representsa 1 or 0. So #b10100 can be used
instead of the decimal number 20.

Block Program Data

Some parameters consist of a block of data. There are a few standard types of
block data. Arbitrary blocks of program data can also be used.

<trace>

Isan array of rational numbers corresponding to displayed trace
data. See FORMat:DATA for information about available data
formats.

A SCPI command often refers to a block of current trace data
with avariable name such as: Tracel, TRACE2, or trace3,
depending on which trace is being accessed.

<arbitrary block data> Consists of ablock of databytes. Thefirst information sent

in the block isan ASCII header beginning with #. The block is
terminated with a semi-colon. The header can be used to
determine how many bytes are in the data block. There are no
units. (You will not get block dataif your datatypeis ASCII,
using FCRMVat : DATA ASC | command. Your datawill be
comma separated ASCI| values.

Block data example: suppose the header is#512320.

« Thefirst digit in the header (5) tells you how many
additional digits/bytes there are in the header.

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

« Divide this number of bytes by your current data format
(bytes/data point), either 8 (for real,64), or 4 (for real,32).
For this example, if you're using real64 then there are 1540
points in the block.
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Putting Multiple Commands on the Same Line

Multiple commands can be written on the same line, reducing your code space
requirement. To do this:

e Commands must be separated with a semicolon (;).

e |f the commands are in different subsystems, the key word for the new
subsystem must be preceded by a colon ().

« If the commands are in the same subsystem, the full hierarchy of the command
key words need not be included. The second command can start at the same key
word level asthe command that was just executed.

SCPI Termination and Separator Syntax

All binary trace and response data is terminated with <NL><END>, as defined in
Section 8.5 of |EEE Standard 488.2-1992, |EEE Sandard Codes, Formats,
Protocols and Common Commands for Use with ANS/IEEE Sd 488.1-1987. New
York, NY, 1992. (Although one intent of SCPI isto be interface independent,
<END> isonly defined for IEEE 488 operation.)

The following are some examples of good and bad commands. The examples are
created from atheoretical instrument with the ssimple set of commands indicated
below:

[ : SENSe]
: PONer
[ RF]
: ATTenuati on 40dB o
o
: TRI CGger %
[ : SEQuence] g
: EXTernal [1] =3
: SLOPe %
PCSi tive S
o
[ : SENSe] 2
: FREQuency g
. STARt o)
: PONer
[:RF]
: M Xer
: RANGe
[ : UPPer]
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Bad Command

Good Command

PWR: ATT 40dB POW ATT 40dB
The short form of POAER is POV not PR,
FREQ STAR 30MHz; M X: RANG FREQ STAR

-20dBm

30MHz; PON M X: RANG - 20dBm

The M X: RANG command isin the same : SENSE subsystem as FREQ, but executing
the FREQ command puts you back at the SENSE level. You must specify POMo get to

the M X: RANG command.

FREQ STAR 30MHz; PON M X RANG
- 20dBm

FREQ STAR
30MHz; PON M X: RANG - 20dBm

M X and RANG require a colon to separate them.

: PON ATT 40dB; TRI G FREQ STAR
2.3GHz

: POW ATT 40dB; : FREQ STAR
2.3GHz

: FREQ STARisinthe: SENSE subsystem,

not the : TRI GGER subsystem.

: POW ATT?: FREQ STAR?

: POWN ATT?; : FREQ STAR?

: POWand FREQ are within the same : SENSE subsystem, but they are two separate

commands, so they should be separated with

asemicolon, not a colon.

: POW ATT -5dB; : FREQ STAR
10MHz

: POW ATT 5dB; : FREQ STAR
10MHz

Attenuation cannot be a negative value.
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I mproving M easurement Speed

There are anumber of things you can do in your programs to make them run faster:
“Turn off the display updates’ on page 287
“Use binary data format instead of ASCII” on page 287
“Minimize the number of GPIB transactions for PSA” on page 288
“Put ADC Ranging in Bypass for FFT Measurements for PSA” on page 288
“Minimize DUT/instrument setup changes’ on page 289
“Consider using USB (Option 111) or LAN instead of GPIB” on page 289

There are additional things you can do to run faster if you are using a measurement
personality option (i.e. instrument Modes other than the standard Spectrum
Analysis Mode). These considerations only apply to specific option modes.

“Using an Option Mode: Minimize the number of GPIB transactions’ on
page 289

“Using an Option Mode: Avoid automatic attenuator setting” on page 290

“Using an Option Mode: Optimize your GSM output RF spectrum switching
measurement” on page 290

“Using an Option Mode: Avoid using RFBurst trigger for single burst signals’
on page 290

“Using an Option Mode: When making power measurements on multiple
bursts or slots, use CALCulate:DATA<n>:COMPress?’ on page 291

Turn off the display updates

: DI SPl ay: ENABl e OFF turns off the display. That is, the data may still be
visible, but it will no longer be updated. Updating the display slows down the
measurement. For remote testing, since the computer is processing the data rather

than a person, there is no need to display the data on the analyzer screen.
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Use binary data format instead of ASCI |

The ASCII dataformat isthe instrument default sinceit is easier for people to
understand and is required by SCPI for * RST. However, data input/output is faster
using the binary formats.

: FOR\Vat : DATA REAL, 64 selects the 64-bit binary data format for all your
numerical data queries. You may need to swap the byte order if you are using a PC
rather than UNIX. NCRvVal isthe default byte order. Use : FORVat : BCRDer
SWAP to change the byte order so that the least significant byte is sent first.
(Real,32 which is smaller and somewhat faster, should only be used if you don’t
need full resolution for your data. Some frequency data may require full 64 bit
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resolution.)

When using the binary format, datais sent in ablock of byteswith an Ascii header.
A data query would return the block of datain the following format: #DNNN<nnn
bi nary data bytes>

To parse the data:

» Readtwo characters (#D), where D tells you how many N characters follow the
D character.

» Read D characters, the resulting integer specifies the number of data bytes sent.

* Read the bytesinto area array.

For example, suppose the header is #512320.

» Thefirst character/digit in the header (5) tells you how many additional digits
there arein the header.

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

» Divide this number of bytes by your current data format (bytes/data point), 8
for real,64. For this example, there are 1540 data pointsin the block of data.

Minimizethe number of GPIB transactions for PSA

When you are using the GPIB for control of your instrument, each transaction
requires driver overhead and bus handshaking, so minimizing these transactions
reduces the time used.

You can reduce bus transactions by sending multiple commands per transaction.
See the information on “Putting Multiple Commands on the Same Line” in the
SCPI Language Basics section.

If you are using the MEASURE key measurements and are making the same
measurement multiple times with small changes in the measurement setup, use the
single READ command. It is faster then using INITiate and FETCh.

Avoid unnecessary use of *RST

Remember that while * RST does not change the current Mode, it presets all the
measurements and settings to their factory defaults. This forces you to reset your
analyzer’s measurement settings even if they use similar mode setup or
measurement settings. See Minimize DUT/instrument setup changes below. (Also
note that *RST may put the instrument in single measurement/sweep for some
modes.)

Put ADC Rangingin Bypassfor FFT Measurementsfor PSA

Setting ADC ranging to the Bypass mode can speed FFT measurements up by 10%
to 50%. (Use ADC:RANG NONE) Bypass alows triggered FFT measurements to
occur at the trigger time instead of following an autoranging time, so it can
improve measurement speed. It does, however, add additional noise degrading
your signal to noise level, so it should be used carefully.
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Minimize DUT/instrument setup changes

Some instrument setup parameters are common to multiple measurements. You
should look at your measurement process with an eye toward minimizing setup
changes. If your test process involves nested |oops, make sure that the
inner-most loop is the fastest. Also, check if the loops could be nested in a
different order to reduce the number of parameter changes as you step through
the test.

Areyou are using the measurements under the PSA MEASURE key?
Remember that if you have aready set your Meas Setup parameters for a
measurement, and you want to make another one of these measurements later,
use READ:<meas>?. The MEASure:<meas>?. command resets all the settings
to the defaults, while READ changes back to that measurement without
changing the setup parameters from the previous use.

Areyou are using the Measurements under the MEASURE key? Remember
that Mode Setup parameters remain constant across al the measurementsin
that mode (e.g. center/channel frequency, amplitude, radio standard, input
selection, trigger setup). You don’t have to re-initialize them each time you
change to a different measurement.

Consider using USB (Option 111) or LAN instead of GPIB

USB and LAN allow faster I/O of data, especialy if you are moving large blocks
of data. You will not get thisimproved throughput using LAN if thereis excessive
LAN traffic (i.e. your test instrument is connected to enterprise LAN). You may
want to use a private LAN that isonly for your test system.

Using an Option Mode: Minimize the number of GPIB
transactions

When you are using the GPIB for control of your instrument, each transaction
requires driver overhead and bus handshaking, so minimizing these transactions
reduces the time used.

You can reduce bus transactions by sending multiple commands per
transaction. See the information on “Putting Multiple Commands on the Same
Line” in the SCPI Language Basics section.

If you are making the same measurement multiple times with small changesin
the measurement setup, use the READ command. It is faster then using
INITiate and FETCh.

If you are changing the frequency and making a measurement repeatedly, you
can reduce transactions by sending the optional frequency parameter with your
READ command.

(for example, READ:<meas>? { <freq>}) These optional parameters are not
available in some personality modes on the PSA, such as Spectrum Analysis or
Phase Noise.

The CONFigure/MEASure/READ commands for measurementsin the option
Modes alow you to send center frequency setup information along with the
command. (for example, MEAS: PVT? 935. 2Mz) This setsthe power vs. time
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measurement to it’s defaults, then changes the center frequency to 935.2 MHz,
initiates a measurement, waits until it is complete and returns the measurement
data.

 If you are doing bottom/middle/top measurements on base stations, you can
reduce transactions by making atime slot active at each of the B,M, T
frequencies. Then issue three measurements at once in the programming code
and retrieve three data sets with just one GPIB transaction pair (write, read).
For example, send READ:PFER? <Freq_bottom>;PFER?
<Freq_middle>;PFER? <Freq_top> This single transaction initiates three
different phase and frequency error measurements at each of the three different
frequencies provided and returns the data. Then you read the three sets of data.

Using an Option M ode: Avoid automatic attenuator setting

Theinternal process for automatically setting the value of the attenuator requires
measuring an initial burst to identify the proper attenuator setting before the next
burst can be measured properly. If you know the amount of attenuation or the
signal level needed for your measurement, just set it.

Note that spurious types of measurements must be done with the attenuator set to
automatic (for measurements like: output RF spectrum, transmit spurs, adjacent
channel power, spectrum emission mask). These types of measurements start by
tuning to the signal, then they tune away from it and must be able to reset the
attenuation value as needed.

Using an Option Mode: Optimize your GSM output
RF spectrum switching measurement

For ORFS (switching), setting the break frequency to zero (0) puts the analyzer in
ameasurement setup where it can use a direct time measurement algorithm,
instead of an FFT-based algorithm. This non-FFT approach is faster. (However,
remember that your break frequency for ORFS (modulation) measurements must
be >400 kHz for valid measurements, so you will need to change the break
frequency if you are making both types of measurements.)

Using an Option Mode: Avoid using RFBurst trigger for single
burst signals
RFBurst triggering works best when measuring signals with repetitive bursts. For a

non-repetitive or single burst signals, use the I F (video) trigger or external trigger,
depending on what you have available.

RFBurst triggering depends on its establishment of avalid triggering reference
level, based on previous bursts. If you only have a single burst, the peak detection
nature of thistriggering function, may result in the trigger being done at the wrong
level/point generating incorrect data, or it may not trigger at all.

Areyou making a single burst measurement?

To get consistent triggering and good data for this type of measurement
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application, you need to synchronize the triggering of the DUT with the analyzer.
You should use the analyzer’sinternal status system for this.

Thefirst step in this processisto initialize the status register mask to look for the
“waiting for trigger” condition (bit 5). Use: STATus: OPERat i on: ENABl e 32

Then, in the measurement |oop:

1. : STATus: CPERat i on: EVENt ? This query of the operation event register is
to clear the current register contents.

2. . READ. PVT? initiates ameasurement (in this example, for GSM power versus
time) using the previous setup. The measurement will then be waiting for the
trigger.

Make sure the attenuation is set manually. Do NOT use automatic attenuation
asthis requires an additional burst to determine the proper attenuation level
before the measurement can be made.

3. Create asmall loop that will serial poll the instrument for a status byte value of
binary 128. Then wait 1 msec (100 msif the display is left on/enabled) before
checking again, to keep the bus traffic down. These two commands are
repeated until the condition is set, so we know that the trigger is armed and
ready.

4. Trigger your DUT to send the burst.

5. Return the measurement data to your computer.

NOTE This process cannot be done by using with the current VX1 plug-n-play driver
implementation. You will need to use the above SCPI commands.

Using an Option Mode: When making power measurementson
multiple bursts
or slots, use CAL Culate:DATA<n>:COM Press?

The CALC:DATA:COMP? query is the fastest way to measure power data for
multiple bursts/slots. There are two reasons for this; 1. it can be used to measure
data across multiple, consecutive dlots/frames with just one measurement, instead
of a separate measurement on each slot, and 2. it can pre-process and/or decimate
the data so that you only return the information that you need which minimizes
datatransfer to the computer.
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For example: let’s say you want to do a power measurement for a GSM base
station where you generate a repeating frame with 8 different power levels. You
can gather all the datawith asingle CALC:DATA:COMP? acquisition, using the
waveform measurement.

With CALC. DATA2: COWP? MEAN, 9, 197, 1730 you can measure the mean
power in those bursts. This single command will measure the data across all 8
frames, locate thefirst slot/burst in each of the frames, cal culate the mean power of
those bursts, then return the resulting 8 values.

NOTE For later version of firmware (after PSA A.02.00) you can use equivalent time
values for the CALC:DATA<n>:COMP? query. The command would then be
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CALC DATA2: COWP? MEAN, 25us, 526us, 579. 6us, 8

Let’'s set up the GSM Waveform measurement:

o QONF: WAV? turns on the waveform measurement

* :VWAV: BAND 300khz sets aresolution bandwidth of 300 kHz

o WAV: SVEE: TI ME 5ns sets a sweep time of 5 milliseconds

e WAV: BAND: TYPE FLAT selectstheflat filter type

* WAV: DEC 4; DEC. STAT ONsdlects adecimation of 4 and turnson
decimation. This reduces the amount of data that needs to be sent since the
instrument hardware decimates (throws some away).

* | N Ttoinitiate a measurement and acquire the data

» CALC DATA2: COwWP? MEAN, 25us, 526us, 579. 6us, 8 toreturnthedesired
data

There are two versions of this command depending on your firmware revision.
Earlier revisions require the optional variables be entered in terms of their position
in the trace data array. Current instruments allow the variables to be entered in
terms of time.

For early firmware revisions you need to know the sasmple interval. In the
waveform measurement it is equal to the aperture value. Query
‘WAVeform:APERture? to find the sample interval. (Note: the WAV:APER?
command always takes decimation into account.) The sample interval (aperture
value) is dependent on the settings for resolution bandwidth, filter type, and
decimation. See the following table to see how these value relate.

The parameters for this GSM example are:
MEAN, 9, 197, 1730 (or with later firmware: MEAN, 25us, 526us, 579. 6us, 8)

* MEAN calculates the mean of the measurement points indicated

* 9ishow many pointsyou want to discard before you look at the data. This
alows you to skip over any “unsettled” values at the beginning of the burst.
You can calculate this start offset by (25us/samplel nterval)l

* 197 isthelength of the data you want to use. Thiswould be the portion of the
burst that you want to find the mean power over. You can calculate this length
by (526us/samplelnterval)

e 1730 ishow much data you have before you repeat the process. For this
example it's the time between the start offset point on the burst in the first slot
(first frame) to the same spot on the burst in the first slot (second frame). You
can calculate this by (576.9us* N/samplelnterval) where N is the number of
dataitemsthat you want. In this caseit is the number of sotsin the frame,
N=8.)

Table 5-1 GSM Parametersfor 1 Slot/Frame M easurement Requirements
Resolution Filter Type Decimation Aperture Sart Length Repeat
Bandwidth
500 or 300 kHz Flat or 4orl dependent on 24 psec? 526 psec? 576.9 psec?
Gaussian settings
500 kHz Gaussian 1 0.2 usec 124 2630 2884.6
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Table5-1 GSM Parametersfor 1 Slot/Frame Measurement Requirements
Resolution Filter Type Decimation Aperture Sart Length Repeat
Bandwidth
500 kHz Gaussian 4 0.8 psec 31 657 721.15
500 kHz Flat 1 0.4 psec 61 1315 1442.3
500 kHz Flat 4 1.6 usec 15 329 360.575
300 kHz Gaussian 1 0.2667 psec 90 1972 2163.1
300 kHz Gaussian 4 1.07 psec 22 492 539.16
300 kHz Flat 1 0.6667 psec 36 789 865.31
300 kHz Flat 4 2.667 psec 9 197 216.33

a. Theuse of time valuesis only allowed in firmware versions of A.02.00 and |ater.
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Programming Command Compatibility
Across Model Numbersand Across M odes

Across PSA Modes: Command Subsystem Similarities

When you select different modes you get different sets of available programming
commands. That is, only the commands that are appropriate for the current mode
are available. Also, some commands have the same syntax in different modes but

have different ranges or settings that are only appropriate to the current mode.

The following table shows which command subsystems are the same across
different modes. If thereisno “X” by a particular subsystem, then the set of
available commands is different in those modes. Command ranges or defaults may
also be different. Refer to the programming command descriptions in the
documentation for each mode for details.

Command Subsystem Same command set isavailable: Same command set isavailable:
SA mode compared with the SA mode compared with the
application modes: Digital application modes: Phase Noise,
M odulation, Basic, WL AN, Noise Figure, TD-SCDM A
W-CDMA, cdmaOne, cdma2000,
IXEV-DO, GSM, EDGE, NADC,
PDC, or Measuring Receiver
(2]
< |EEE common commands X
c
Q
£ ABORt X X
©
5 CALCulate
LL
2 CALibration X X
IS
g CONFigure
? COUPle not available in these application not available in these application
a modes modes
DISPlay
FETCh
FORMat
HCOPy X X
INITiate
INPut not available in these application X
modes
MEASure

294

Chapter5




Programming Fundamentals

Programming Command Compatibility Across Model Numbers and Across

Modes

Command Subsystem

Same command set is available:

SA mode compared with the
application modes:; Digital
Modulation, Basic, WLAN,
W-CDMA, cdmaOne, cdma2000,
1XEV-DO, GSM, EDGE, NADC,
PDC, or Measuring Receiver

Same command set is available:

SA mode compared with the
application modes. Phase Noise,
Noise Figure, TD-SCDMA

MEMory X X

MMEMory X

MMEMory:STORe:TRACe not available in these application X
modes

READ

[SENSe]

[SENSe:]CHANNel

[SENSe ] CORRection

[SENSe:]FEED

[SENSe ]FREQuency:CENTe
r

[SENSe ]FREQuency:
<other subsystems>

[SENSe: ]<measurement>
[SENSe:]POWer
[SENSe)]RADiIo

X

not available in these application
modes

not available in these application
modes

[SENSe]SYNC

STATus X

SYSTem X

TRACe not available in these application X
modes

TRIGger

UNIT X X

Chapter 5
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Across PSA Modes: Specific Command Differences

Some programming commands operate differently depending on which Mode the

analyzer is set to.

Spectrum Analysis, Phase Noise and

Basic, cdmaOne, cdma2000, 1XxEV-DO,

Command - W-CDMA, GSM, EDGE, NADC, PDC
Noise Figure Mode
Modes

CONFigure: Accesses the measurement and sets the Accesses the measurement and sets the

<measurement> instrument settings to the defaults. instrument settings to the defaults. If you
Averaging isturned on and set to 10. The were aready in single measurement mode,
instrument is put in single measurement it takes one measurement and then waits. If
mode. It does not initiate a measurement. you were in continuous measurement
Use INIT:IMM to make one measurement. | mode it continues to measure.

*ESE default Default is 255 which means that every Default is 0 which means that none of the
error/status bit change that has occurred error/status bit changes that have occurred
will be returned with a*ESR? query. You will be returned with a* ESR? query. You
must set the value of * ESE to chooseonly | must set the value of * ESE to choose the
the bitg/status that you want returned. bits/status that you want returned.

TRIGger For these modes, only one trigger source For these modes, a unique trigger source

commands can be selected and it will be common can be selected for each mode. Also, each
across the modes. Also, only onevaluecan | trigger source can have unique settings for
be set for the trigger delay, level, or theits delay, level, and polarity.
polarity.

Saving and Traces can only be saved when in the Spectrum Analysis mode (MMEM:STOR:TRAC).

recalling traces Thisis because the instrument state must be saved along with the trace data and the state

data varies depending on the number of modes currently available in the instrument.
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Using Applicationsin PSA Seriesvs. VSA E4406A

NOTE Thisinformation only applies to the application modes:
Basic, cdmaOne, cdma2000, 1XEV-DO, W-CDMA, GSM, EDGE,
NADC, and PDC.
Command PSA Series VSA E4406A: A.04.00 VSA E4406A: A.05.00

*RST Resets instrument, putting | Resetsinstrument, putting it | Resetsinstrument, putting it
it in continuous in single measurement in single measurement
measurement mode. Use mode. One measurement is | mode. No measurement is
INIT:CONT OFF to select | initiated whenthecommand | initiated when the
single measurement mode | issent. command is sent. Use
and INIT:IMM to start one INIT:IMM to start one
measurement. measurement.

CONFigure: Accessesthe measurement | Same as PSA. Accesses the measurement

<measurement> and sets the instrument ACG the measurement and sets the instrument
settings to the defaults. If >56S IN€ settings to the defaults. If

— and sets the instrument o
you were already in single . you were already in single
. settings to the defaults. If .
measurement mode, it I measurement mode, it does
you were already in single -
takes one measurement . not initiate a measurement.
) measurement mode, it takes )
and then waits. UseINIT:IMM to makeone
one measurement and then
- measurement.
walts.

*ESE default Default is 255 which Default is 0 which means Same as V SA A.04.00.
means that every that none of the error/status Default is O which means
error/status bit change that | bit changes that have

) . that none of the error/status
has occurred will be occurred will be returned bit chanaes that have
returned with a*ESR? with a* ESR? query. You ges

occurred will be returned
query. You must set the must set the value of *ESE :
. with a*ESR? query. You
value of * ESE to choose to choose the bits/status that .
only the bits/status that you want returned Must set the value of *ESE
' to choose the bitg/status that
you want returned.
you want returned.

*LRN The command is not The command is available. The command is available.
available.

TRIGger In Spectrum Analysis You can select aunique Same as VSA A.04.00.

commands mode only one value can trigger source for each

be set for the trigger’s
source, delay, level, or
polarity.

Basic, GSM, EDGE,
cdmaOne, cdma2000,
W-CDMA, NADC, PDC
modes function the same
asVSA

mode. Each trigger source
can have unigue settings for
the delay, level, and polarity
parameters.

You can select aunique
trigger source for each
mode. Each trigger source
can have unique settingsfor
thedelay, level, and polarity
parameters.
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Modes
Command PSA Series VSA E4406A: A.04.00 VSA E4406A: A.05.00
AUTO ON|OFF We recommend that you We recommend that you set | Werecommend that you set

control and setting
manual values

set afunction’s automatic
state to OFF, before you

send it your manual value.

Some functions will turn
off the automatic mode

when you send a specific
manual value, but others
will not. Thisalso varies

with the instrument model.

afunction’s automatic state
to OFF, before you send it
your manual value.

Some functionswill turn off
the automatic mode when
you send a specific manual
value, but others will not.
This also varies with the
instrument model.

afunction’s automatic state
to OFF, before you send it
your manual value.

Some functionswill turn off
the automatic mode when
you send a specific manual
value, but otherswill not.
This also varies with the
instrument model.
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NOTE

Using USB to Control the Instrument

With option 111, the PSA can be controlled viaa Universal Serial Bus (USB) cable
from a standard PC. The PSA isacompliant USB 2.0 device and implements the
USBTMC-USB488 class specification. This interface provides controls similar to
the GPIB interface but allows faster data /0.

Perform the following steps to connect the PSA to your PC:

1. Instal the Agilent I/O Libraries, version 14.1 or later, onto the PC. Thisstep is
only required the first time you connect the PSA to a new PC.

2. Connect the USB cable to the USB connector on the rear panel of the PSA and
to one of the USB connectors on the PC.

For best performance, connect the PSA to aUSB 2.0 capable host controller. The
PSA will communicate with aUSB 1.1 capable host but at a much reduced speed.

Agilent recommends connecting the PSA directly to the PC and not through aUSB
hub. The PSA will operate correctly through a hub but the performance may be
dlightly reduced.

3. Theinstrument will be automatically identified and configured by the Agilent
I/O library software. When the PSA is connected to a host viathe USB
interface, a black circle with agrey center will be displayed on the top
right-hand side of the screen. Information about the type of connection
negotiated with the PC can be found in the System, More, Show System
screen.
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4. You can verify the connection and, optionally, assign an alias to the device
through the Agilent Connection Expert.To change the alias, select the
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instrument in the “ Instrument 1/0 on this PC” panel, right click, and choose
“Change Properties.”

g g, | $4a, (013, &7 0 e tie
g gt

hasid

s

e

o e

Your device is how ready to be controlled. When ever datais sent to the PSA over
the USB bus, the grey center of the circle on the top right-hand side of the PSA’s
screen will flash green momentarily.

USB VISA Address

The USB VISA addressisaways of theform USB#::Vendor ID::DeviceD::Serial
Number::0::INSTR. For PSA instruments, the Vendor ID is 2391. The device ID
identifies the specific model number (see Table 5-2, “Device ID.”
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Table 5-2 DevicelD

M odel Number DevicelD
E4440A 523
E4442A 779
E4443A 1035
E4445A 1291
E4446A 1547
E4447A 1803
E4448A 2059
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Optimizing USB Performance

To achieve the maximum throughput on the USB interface, Agilent recommends
the following:

1. Usea“high-speed” connection.
When connected to a USB 2.0 host, the PSA will negotiate a* high-speed” (480
Mbps) connection with the PC. If you connect the PSA to aUSB 1.1 host or to
aUSB 1.1 hub, the PSA will negotiate a “full-speed” (12 Mbps) connection
only. The type of connection currently negotiated will be shown on the
System, More, Show System screen of the PSA.

2. Request large transfers.
The USB interface performs best when transferring large amounts of datain a
single burst. Breaking up atransfer into smaller chunks will introduce idle
times on the USB bus when the instrument is preparing to send the next chunk.
With asingle large transfer, these delays are not present and the bus utilization
is much higher.

Example 5-1 Large Transfer:

char *buffer;
buffer = malloc(102400);
viRead(vi,buffer,102400,& cnt);

Example 5-2 Broken-up Transfer:

char buffer[1024];
intl;
for(i=0; i < 100; i++)
{
viRead(vi,buffer,1024,& cnt);

}

3. Choose the best format.
The SCPI commands : FORVat [ : TRACe] [ : DATa] and : FORMat : BORDer
can be used to set the format of the returned trace data. These commands are
often used to reduce the amount of data the PSA will send, which usually
results in faster trace transfers. However, with the USB interface, it can be
faster for the PSA to transfer the complete trace rather than convert the trace
format and send the smaller amount of data. In most cases, the best throughput
is achieved by sending the trace datain real 64-bit floating point format in
NORMAL byte order, and then converting the trace to the correct formin the
PC. The setting for thiswould be:

FORM REAL, 64
FORM BORD NORM

4. Do not enable termination character.
The Visa Attribute VI _ATTR_TERMCHAR _EN can be set to cause the
vi Read( ) function to stop reading when the specified character is received.
This feature causes a significant throughput reduction.
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Using the LAN to Control the I nstrument

Refer to the function description chapters for PSA information about configuring
the instrument input/output settings from the front panel. Use the SY STem
commands to change settings remotely.

Remember that in any type of programming using LAN you should avoid
constantly opening and closing connections. This uses up processing resources,
adds to your system overhead, and can cause problems with asynchronous
implementation of successive commands. When you are sending the instrument
multiple commands: open the connection, send all the commands, and close the
connection.

e “Using ftp for File Transfers via Web Browser” on page 5-302

e “Using ftp for File Transfers viaM SDOS Command Window” on page 5-304
» “Using Telnet to Send Commands’ on page 5-306

e “Using Socket LAN to Send Commands’ on page 5-308

e “Using SICL LAN to Control the Instrument” on page 5-312

» “Using HP/Agilent VEE Over Socket LAN” on page 5-317

e “Using aJava™ Applet Over Socket LAN” on page 5-318

e “Using aC Program Over Socket LAN” on page 5-318

e “General LAN Troubleshooting” on page 5-318

Using ftp for File Transfersvia Web Browser

One of the most common ways to get files stored on your instrument's C: drive
onto an external PC is by using the built-in ftp capabilities in your PC's web
browser. Microsoft Internet Explorer, Mozilla Firefox, Google Chrome, Apple
Safari and Netscape all support File Transfer Protocol (FTP).

To get files off your instrument, such as screen captures and statefiles, itis
necessary to connect your instrument to the same local network that your PCis
connected to or to use a cross-over cable between your instrument and PC.

A simple network connection exampleisto connect the PSA viaLAN cableto a
small eight-port hub that is also connected to your PC viaLAN cable. The
following network configuration can be used for your instrument and PC:

Instrument Settings PC Settings
IP Address 192.168.100.2 192.168.100.3
Subnet Mask 255.255.0.0 255.255.0.0
Default Gateway 0.0.0.0

302 Chapter5



Programming Fundamentals
Using the LAN to Control the Instrument

The address that you use to connect to your PSA depends on whether or not it has
the 512 MB memory board (Option 115 or 117).

For instruments with option 115 or 117, enter the following URL into your PC's
web browser to catalog the files in the instrument's user directory (its C: drive):

ftp://vsa:service@192.168.100.2/. /../../cfs/e4440a/userdir

NOTE

To save afileto your PC's hard drive, right click on the file name and chose to
"Save Target As'

NOTE

/= FTP directory /cfsfe4440aluserdir at 192.168,100.2 - Windows Internet Explorer

EEX
g | | B ftpefjvsaservice®192.168.100.2]. /. .. Jcfsfed4q0ajuserdr % | B 3| K L=
File Edt View Favorites Tools Help
i Favortes | o @ A -3 b

»

8 FTP drectory [cfs{e+440ajuserdir at 192.168.... -8 | @ - Page~ Safety~ Tooks - g~

-~

FTP directory /cfs/e4440a/userdir at 192.168.100.2

To view this FTP site in Windows Explorer, click Page. and then click Open FTP
Site in Windows Explorer.

Up to higher level directory

v

& Internst - HKis% -

For instruments without option 115 or 117, enter the following URL into your PC's
web browser to catalog the files in the instrument's user directory (C: drive):

ftp://vsa:service@192.168.100.2/users/e4440a/ userdir

To save afileto your PC's hard drive, right click on the file name and chose to
"Save Target As'

{= FTP directory /users/e4440aluserdir/ at 192.168.100.2 - Windows Internet Explorer QF_E_HEJ
@ - B Ppfvsacservice®192,168.100.2/usersfe4 4408 userds || &l > X P
File Edit View Favorites Took Help

ip Favarites | 55 @ L )

EFP directory Jusersjed440a/userdr| at 192.168.1... -8 o @ v Pagev Safety~ Tooke @@

FTP directory /users/e4440a/userdir/ at 192.168.100.2

To view this FTP site in Windows Explorer. click Page. and then click Open FTP Site
in Windows Explorer.

Up to higher level directory

18,625 GUNNDC.CSV
16,639

09/09/2011 11:30AM 15,584

o v Hisw -+
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Using ftp for File Transfersvia M SDOS Command Window

You can use the instrument LAN connection to transfer files. For example, you can
use the ftp functionality to download instrument screen dumps to an external
server.

The following is an example of an ftp session from an MSDOS window on a PC:

1. ftp 192.168.100.2 (enter the instrument | P address, found/set from the front
panel by pressing System, Config 1/0)

2. At the user name prompt, enter: vsa

3. At the password prompt, enter: ser vi ce

For instruments without Option 115 or 117:

To change directory to the user directory type the following command at the ftp
prompt:

cd ../../../cfs/e4440a/ userdir

You are now in the instrument’s user directory which is also theroot "C:"
directory accessible viathe instruments firmware. You can get files from the
instrument. The ftp commands in the following steps may not all be available
from your controller.

For intruments with Option 115 or 117:

You must enter the following command to get to the active user directory:
cd users/e4440a/ userdir

To show the ftp commands available on your system, type hel p at the prompt.
To end the ftp session, type qui t

I s (listall availablefiles, | s -1 a showsfile permissions)

bi n (change to the binary file transfer mode)

get nyfil enane (enter the file name; the name is case sensitive)
This"gets’ (copies) your file. Thefileis copied to the location you were
pointing to when you started the ftp process. To query the current location,
enter | cd . (include the period). To change the current location, enter the
desired path/directory location as follows:

lcd C\ny path\nydir

o ok

The Sandard UNIX FTP Command:

Synopsis ftp [-g] [-i] [-n] [-v] [server-host] [-B
Dat aSocket Buf f er Si ze]

Description Theft p command is used to transfer files using the File Transfer
Protocol. ft p transfersfiles over a network connection between alocal machine
and the remote ser ver - host .

Options and Parameters When ftp isinvoked with a server-host specified, a
connection is opened immediately. Otherwise, ftp waits for user commands.
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The following options are supported:

-g disables expansion of shell metacharactersin file and directory
names

-1 disables prompts during multiple-file operations

-n disables automatic log-in
-V enables verbose output
-B specifiesanew Dat aSocket Buf f er Si ze

server - host thename or address of the remote host.
Thistable lists the available user commands.

f t p Commands

Command Description

ascii Setsthefile transfer type to ASCII.

binary Setsthefile transfer type to binary.

bye Closes the connection to the host and exits ftp.

cd remote_directory Sets the working directory on the host to remote_directory.
delete remote file Deletes remote_file or empty remote_directory.

dir [remote_directory] | Liststhe contents of the specified remote_directory. If

remote_directory is unspecified, the contents of the current remote 5-9

directory are listed. %

get remote file Copiesremote fileto local_file. If local_file is unspecified, ftp uses g

[local_file] the remote file name asthe local_file name. 3

-

help Provides alist of ftp commands. S

o

help command Provides abrief description of command. %

=]

image Setsthefile transfer type to binary. a_'
Icd [local_directory] Sets the local working directory to local_directory.

Is [remote_directory] Lists the contents of the specified remote_directory. If the
remote_directory is unspecified, the contents of the current remote
directory are listed.

mget remote file Copy remote fileto thelocal system. If local_file is unspecified, ftp
[local_file] uses the remote _file name asthe local_file name.

mput local_file Copieslocal_filetoremotefile. If remote fileisunspecified, ftp uses
[remote filg] thelocal_file name as the remote file name.

put local_file Copieslocal_fileto remotefile. If remote_fileis unspecified, ftp uses
[remote fil€] thelocal_file name as the remote_file name.

quit Closes the connection to the host and exits ftp.
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Using Telnet to Send Commands

Using telnet to send commands to your instrument works in asimilar way to
communicating over GPIB. You establish a connection with the instrument, and
then send or receive information using SCPI commands.

If you need to control the bus using “device clear” or SRQ's, you can use SICL
LAN. SICL LAN provides control of your instrument via |EEE 488.2 GPIB over
the LAN. See“Using SICL LAN to Control the Instrument” on page 5-312. in this
chapter.

STATus bits that are already set when the socket connection is made cannot be
read. Only status bit changes that occur after the socket connection is made will
returned when the status register is queried.

On unix or PC:

The syntax of the telnet command is:

tel net <l P address> <5023>

Theinitia telnet connection message will be displayed and then a SCPI> prompt.
At the SCPI prompt, simply enter the desired SCPI commands.

On a PC (with telnet gui that has host/port setting menu):

You would type at the dos prompt

t el net

Early versions of Windows XP Telnet will initially only send aLF, not aCRLF. So
the telnet port 5023 does not work. You can manually correct this situation by
sending the escape sequence and then a CRLF. After connecting to the instrument,
type in the telnet window:

e Crtl-] (pressthe control and] keys simultaneously)
o set crlf <enter key>
o <enter key>
You should now see the SCPI> prompt and you can continue working.

The Windows X P Service Pack 2 fixes this problem. You can get Service Pack 2
from the Microsoft Windows update website.

Unix Telnet Example:

To connect to the instrument with host name aaa and port number 5023, enter the
following command:

tel net aaa 5023

When you connect to the instrument, it will display awelcome message and a
command prompt. The instrument is now ready to accept your SCPI commands.
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Asyou type SCPI commands, query results appear on the next line. At any time,
you can send a <device clear> by pressing cntrl-c on your keyboard. When you are
done, break the telnet connection using your escape character, and type qui t .

When the instrument responds with the welcome message and the SCPI prompt,
you can immediately enter programming (SCPI) commands.

Typical PSA commands might be:

CALC: MARK: MODE PGS
CALC: MARK: MAX
CALC: MARK: X?

The small program above sets the instrument to measure a signal amplitude by
placing a marker on the maximum point of the trace, and then querying the
instrument for the amplitude of the marker.

You need to press Enter after typing in each command. After pressing Enter on the
last line in the example above, the instrument returns the amplitude level of the

marker to your computer and displays it on the next line. For example, after typing
(for PSA) CALC MARK: MAX? and pressing Enter, the computer could display:

+2. 50000000000E+010

When you are done, close the telnet connection. Enter the escape character to get
the telnet prompt. The escape character (Ctrl and "]" in this example) does not
print.

At the telnet prompt, type qui t or cl ose.
Thetelnet connection closes and you see your regular prompt.
Connecti on cl osed.

The following example shows aterminal screen using the preceding example
commands:

PSA Telnet Example:

Wel cone to at42
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Agi | ent Technol ogi es, E4440A, US41220095, A. 02. 04 20010921
10: 52: 07

SCPI >cal c: nar k: node pos
SCPI >cal c: mar k: max

SCPI >cal c: mar k: x?

+2. 5000000000000000E+010
SCPI >

If your telnet connection isin amode called “line-by-ling,” thereis no local echo.
This means you will not be able to see the characters you are typing on your
computer's display until after you press the Enter key.
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To remedy this, you need to change your telnet connection to
“character-by-character” mode. This can be accomplished in most systems by
escaping out of telnet to thet el net > prompt and then typing mode char . If this
does not work, consult your telnet program's documentation for how to change to
“character-by-character” mode.

The Sandard UNIX TELNET Command:
Synopsis t el net [host [port]]

Description Thet el net command is used to communicate with another host
using the TELNET protocol. Whent el net isinvoked with host or port
arguments, a connection is opened to host , and input is sent from the user to
host .

Optionsand Parameters t el net operatesin line-by-line mode or in
character-at-a-time mode. In line-by-line mode, typed text is first echoed on the
screen. When the line is completed by pressing the Enter key, the text line is then
sent to host . In character-at-a-time mode, text is echoed to the screen and sent to
host asitistyped.

In some cases, if your telnet connection isin “line-by-line” mode, thereis no local
echo. This means you will not be able to see the characters you are typing on your
computer's display until after you press the Enter key.

To remedy this, you need to change your telnet connection to
“character-by-character” mode. This can be accomplished in most systems by
escaping out of telnet to thet el net > prompt and then typing node char.
Consult your telnet program's documentation for how to change to
“character-by-character” mode.

Using Socket LAN to Send Commands

Your instrument implements a sockets Applications Programming Interface (API)
compatible with Berkeley sockets, Winsock, and other standard sockets APIs. You
can write programs using sockets to control your instrument by sending SCPI
commands to a socket connection you create in your program. Refer to Using a
Java™ Applet Over Socket LAN in this chapter for example programs using
sockets to control the instrument.
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Setting Up Your Instrument for Socket Programming

Before you can use socket programming, you must identify your instrument’s
socket port number. The default is 5025.

1. Press System, Config /O, SCPI LAN, Socket Port.
2. Notice that the port number you will use for your socket connection to the
instrument is 5025.

You may need to enable the termination character attribute when using the VISA
libraries for socket communication. If the termchar attribute is disabled, then no
termination character is sent with the data and the bus will time out waiting for it.
(Set vi_attr_termchar_en)

LAN “device clear” capability has been implemented in PSA firmware revision
A.09.00.

STATus bits that are already set when the socket connection is made cannot be
read. Only status bit changes that occur after the socket connection is made will
returned when the status register is queried.

Socket LAN Clear Device Example for PSA:

This example puts the PSA into Device Clear Active state. The first parameter is
the hostname of the PSA. The second parameter is the port number assigned to the
control channel for the raw SCPI channel. This number is obtained with the
SYST: COMM LAN: SCPI : SOCK: GONT? command.

The following programming example is written in C#. An electronic file is
available on the “ Agilent Technologies PSA Series Documentation Set” CD-ROM
in the program exampl es directory, filename “classl.cs.”

using System;

using System.Text;

using System.Threading;
using System.Collections;
using System.Net.Sockets;
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namespace ConsoleApplicationl

{

/Il <summary>

/Il This program demonstrates sending a device clear to the PSA over raw sockets
/Il </[summary>

class Class1

{

I/l This method puts the PSA into Device Clear Active State. The first parameter is

the

I/l hostname of the PSA. The second parameter is the port number assigned to the
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control
/I channel for the raw SCPI channel. This number is obtained with the
/I SYST:COMM:LAN:SCPI:SOCK:CONT? command.

static void doDcas(string host,
int port)
{

/I First open the control port

TcpClient dcasPort = new TepClient();
dcasPort.Connect(host,port);

NetworkStream dcasStream = dcasPort.GetStream();

/I The control port accepts one command only. When you send DCL\n to the con-
trol
/I port, a device clear will automatically happen.

dcasStream.Write(Encoding.UTF8.GetBytes("DCL\n"),0,4);
}

/Il <summary>

/Il This program demonstrates how to do a device clear over the raw socket port.
The PSA

/Il must be running revision A.09.00 firmware or later.

/Il </lsummary>

[STAThread]

static void Main(string[] args)

{
TepClient psa = new TcpClient();

/I First open the PSA. Replace the string "PSA" with the hosthame assigned to
your
/I PSA.

psa.Connect("PSA",5025);
NetworkStream ioStream = psa.GetStream();

/I Next, send the PSA the query to obtain the port number assigned to this SCPI
/I channel's control port. We must do this every time we create a new TcpClient to
/I the PSA.

Byte[] sendBytes = Encoding.UTF8.GetBytes
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("SYST.COMM:LAN:SCPI:SOCK:CONT?\n");
ioStream.Write (sendBytes, 0, sendBytes.Length);

byte[] reply = new byte[80];
ioStream.Read(reply,0,80);

string returndata = Encoding.UTF8.GetString(reply);
int port = Convert.Tolnt32(returndata);

/ We now have the port number and can send the PSA a device clear. As an
example,

// we put the PSA into single sweep and start a 100 second sweep. Next we sleep
for

/I five seconds and then send the device clear. One the front panel of the PSA, you
I/l will notice that the 100 second sweep starts and then, five seconds later,

I restarts again. The restart is the result of the device clear we sent.

byte[] cmd = Encoding.UTF8.GetBytes("INIT.CONT OFF;:SWE:TIME
100;:INIT:IMM\n");
ioStream.Write(cmd,0,cmd.Length);

/I sleep so the device clear become obvious

Thread.Sleep(5000);
string host = "PSA"; // once again replace PSA with your hostname
doDcas(host,port); // now do the device clear

}
}

}
Troubleshooting help:
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You can verify that you can open a socket connection to your instrument by using
telnet:

telnet <IP address> 5025

Characterstyped from your keyboard won't be echoed from the instrument and the
SCPI prompt won't be given. However, you will be able to send commands and
query the instrument. For example, you can type *i dn? and the instrument
identification string will be returned.
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Using SICL LAN to Control the Instrument

SICL LAN isaLAN protocol using the Standard Instrument Control Library
(SICL). It provides control of your instrument over the LAN, using a variety of
computing platforms, I/O interfaces, and operating systems. With SICL LAN, you
control your remote instrument over the LAN with the same methods you use for a
local instrument connected directly to the controller with the GPIB. More
information about SICL LAN can be found in the HP Sandard Instrument Control
Library user’s guide for HP-UX, part number E2091-90004.

Your instrument implementsa SICL LAN server. To control the instrument, you
need a SICL LAN client application running on a computer or workstation that is
connected to the instrument over a LAN. Typical applicationsimplementing a
SICL LAN client include

« HP/Agilent VEE
* HP/Agilent BASIC
» National Instrument’s LabView with HP/Agilent VISA/SICL client drivers

The SICL LAN protocol is Agilent’s implementation of the VXI-11 Instrument
Protocol, defined by the V XIbus Consortium working group.

Older versions of National Instruments VISA does not support the VXI-11
Instrument Protocol. Contact National Instruments for their latest version.

SICL LAN can be used with Windows 95, Windows 98, Windows NT, and
HP-UX.

Your instrument hasa SICL LAN server to emulate GPIB over LAN, but it cannot
be used to control other externally connected GPIB instruments.

Collecting SICL LAN Set-up Information

Before you set up your instrument as a SICL LAN server, you need some
information about your instrument. The “value” of the following parametersis
used to set up your VISA/SICL LAN client application:

Emulated GPIB

Name The GPIB name is the name given to a device used to
communicate with the instrument. Your instrument is shipped
with gpi b7 asits GPIB name. The GPIB name is the same as
the remote SICL address.

Emulated GPIB

Logical Unit Thelogical unit number is aunique integer assigned to the
device to be controlled using SICL LAN. Your instrument is
shipped with the logical unit number set to 8.

Emulated GPIB
Address The emulated GPIB address (bus address) is assigned to the
device to be controlled using SICL LAN. Theinstrument is
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shipped with the emulated GPIB address set to 18. The
emulated GPIB address, for PSA, will aways be 18, regardless
of what you set the GPIB address to.

The SICL LAN server uses the GPIB name, GPIB logical unit number, and GPIB
address configuration onthe SICL LAN client to communicate with the client. You
must match these parameters exactly (including case) when you set up the SICL
LAN client and server.

Configuring Your Instrument asa SICL LAN Server
1. Install 10 Suite 15.0 or later (http://www.agilent.com/find/iosuite).

2. Open the Agilent Connection Suite by clicking Start, All Programs, Agilent
IO Libraries Suite, Agilent Connection Expert.

3. Click Add Interface and select Remote GPIB (via E5810 or Remote |O
Server) and click Add.

Enter the Hostname or | P address of the PSA.
Enter gpib7 for the interface name of the remote host.
Click OK.

The PSA should now belisted in the Instrument 1/O on this PC column as a
Remote GPIB.

A L

Configuringa PC asa SICL LAN Client

The descriptions here are based on Agilent’s VISA revision G.02.02, model
number 2094G. A copy of Agilent VISA instrument io libraries can be found on
Agilent’s website:

http://www.agilent.com/find/iolib

seedso
http://www.agilent.com/find/vee

The VISA User’s Guide information on LAN programming may also be useful,
see:
http://www.agilent.com/find/iosuite
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If the lO Libraries are loaded on your PC, right click the Agilent 10 Control iconin
thetool bar and select Documentation.
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The following assumes a LAN connection between your computer and your
instrument. Thiswill not work for the GPIB to LAN gateway.

. Install 10 Suite 15.0 or later.
. Open the Agilent Connection Expert.
. Select LAN Client from the available interface types.

. Press Configure.

1
2
3
4
5. Enter an interface name, such aslanl.
6. Enter alogical unit number, such as7.

7. Select Okay.

8. Select VISA LAN Client from the available interface types.
9. Press Configure.

10. Enter aVISA interface name, such as GPIB1.

11. Enter the host name or 1P address of your instrument in the host name field,
such as aaa.companyname.com or 137.12.255.255.

Changing the host name in your instrument does not change your LAN system
representation of the host name. You must work through your local system
administrator to change the host name on your LAN system and then change it to
match in your instrument.

12. Enter a Remote SICL address, such as GPIB7.

13. Set the LAN interface to match the defined LAN client.
14. Select OK.

15.Close 1/0 Configuration by selecting OK.

Controlling Your Instrument with SICL LAN and HP/Agilent VEE

Before you can use SICL LAN with VEE, you need to set up VISA/SICL LAN I/O
drivers for use with your VEE application. Consult your VEE documentation for
information how to do this.

If you areusing Agilent VEE and SICL LAN, the logical unit number islimited to
the range of 0-8.

Thelogical unit number is the same as the interface select code (1SC). VEE
reserves 1SC values 9-18, and does not alow you to use them for SICL/LAN
communications with your instrument. VEE also does not allow any 1SC values
higher than 18.
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After you havethe VISA/SICL LAN I/O driversinstalled, perform the steps below
to set up VEE to control your instrument:

1. Onyour computer or workstation, select | / Q | nst runent Manager .
2. Add anew GPIB device with an address of 7XX, where XX isthe GPIB device
address from your instrument.

Adding Your Instrument asa VEE Device

To send SCPI commands to the instrument, select 1/O|Instrument Manager, and the
GPIB device just added. Select Direct 1/0. You can how type SCPI commandsin
the command window, and they are sent over the LAN to your instrument.

Controlling Your Instrument with SICL LAN and Agilent BASIC for
Windows

Before you can use Agilent BASIC for Windows with SICL LAN, you need to set
up VISA/SICL LAN I/O driversfor use with your BASIC applications. Consult
your BASIC documentation for information how to do this.

To set up SICL LAN for BASIC, add the following statement to your AUTOST
program (all on asingleline):

LQAD BI N "GPl BS; DEV | an[ anal yzer | P address]: GPl B name Tl ME
30 IsC 7"

Replace anal yzer | P address with the IP address of your instrument, GPI B
nane with the GPIB name given to your instrument, and 7 with the logical unit
number.

For example, the following LQAD statement should be added to your AUTCST
program for the parameters listed below:
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instrument |P address 191.108.344.225

instrument GPIB name instO

logical unit number 7

timeout value (seconds) 30

LQAD statement (all on asingle line)

LOAD BIN “GPIBS;DEV 1an[191.108.344.225]:inst0 TIME 30 ISC 7"

Consult your BASIC documentation to learn how to load the SICL driver for
BASIC.

After the SICL driver isloaded, you control your instrument using commands such
as the following:

QUTPUT 718; "*I|DN?"
ENTER 718; S$

where 18 is the device address for the instrument.

See the BASIC example program in this chapter for more information.

Controlling Your Instrument with SICL LAN and BASIC for UNI X (Rocky
Mountain BASIC)

Before you can use Rocky Mountain Basic (HPRMB) with SICL LAN, you will
need to set up the SICL LAN 1/O drivers for HPRMB. Consult your system
administrator for details.

Createa. r nbr c filein your root directory of your UNIX workstation with the
following entries:

SELECTI VE_OPEN=ON
Interface 8= "lan[anal yzer | P address]: GPI B nanme"; NORMAL

Replace anal yzer | P addr ess with the IP address of your instrument, and
GPl B nane with the GPIB name given to your instrument. Also replace the“ 8" of
I nterface 8 withthelogical unit number. Consult your HPRMB
documentation for the exact syntax.

After your SICL driver is configured correctly on your UNIX workstation, you
control your instrument using commands such as the following:

QUTPUT 818; "*| DN?"
ENTER 818; S$

where 18 is the device address for the instrument.
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Using HP/Agilent VEE Over Socket LAN

(Thereis a VEE example program provided on the documentation CD-ROM.)
(ThereisaLabView example program provided on the documentation CD-ROM.)

To control your instrument via socket LAN using VEE, click on the VEE menu
titled "1/O." Then select “To/From Socket” and position the I/O object box on the
screen. Fill in the following fields:

Connect Port: 5025
Host Nane: <your _host nane>
Ti meout : 15

For faster troubleshooting, you may want to set the timeout to a smaller number. If
the host name you enter doesn't work, try using the 1P address of your instrument
(example: 191. 108. 43. 5). Using the IP address rather than the hosthame may
also be faster. See Figure 5-2 for an example of an V EE screen.

Changing the host name in the instrument does not change your LAN system’s
representation of the host name. You must work through your local system
administrator to change the host name on your LAN system.

Sample PSA VEE Screen
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Using a Java™ Applet Over Socket LAN

Thereis aprogramming example in the PSA Measurement Guide and
Programming Examples that demonstrates simple socket programming with Java.
It iswritten in Java programming language, and will compile with Java compilers
versions 1.0 and above.

This program is aso on the documentation CD ROM that shipped with your
product.

Using a C Program Over Socket LAN

The PSA Measurement Guide and Programming Examples book contains two
examples of simple LAN socket programs. They are written in C. One compilesin
the HP-UX UNIX environment and one is written for the WIN32 environment.

In UNIX, LAN communication via socketsis very similar to reading or writing a
file. The only differenceis the openSocket() routine, which uses afew network
library routines to create the TCP/IP network connection. Once this connection is
created, the standard fread() and fwrite() routines are used for network
communication.

In Windows, the routines send() and recv() must be used, because fread() and
fwrite() may not work on sockets.

You may need to enable the termination character attribute when using the VISA
libraries for socket communication. If the termchar attribute is disabled, then no
termination character is sent with the data and the bus will time out waiting for it.
(Set vi_attr_termchar_en)

General LAN Troubleshooting

» “Troubleshooting the Initial Connection” on page 5-318

e “Common Problems After a Connection is Made”’ on page 5-320

* “Pinging the Instrument from a Computer or Workstation” on page 5-321
« “EIA/TIA 568B Wiring Information” on page 5-324

Troubleshooting the I nitial Connection

Getting the instrument to work with your network often requires detailed
knowledge of your local network software. This section attempts to help you with
some common problems. Contact your network administrator for additional
assistance.

Theinstrument LAN interface does not need or include any proprietary driver
software. It was designed to operate with common network utilities and drivers.

Either a hardware problem or a software problem can prevent the instrument's
remote file server from communicating over the LAN. The following common
problems may be encountered:

Communications Not Established
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If you havejust installed and configured the LAN interface and you have never
been able to access the instrument via ftp or telnet, go directly to “Pinging the
Instrument from a Computer or Workstation” on page 5-321.

If you have previously been able to access the instrument viaftp or telnet and
now cannot do so, check the following:

0 Hasany hardware been added or moved on your network? Thisincludes
adding or removing any workstations or peripherals, or changing any
cabling.

0 Have software applications been added to the network?

0 Hasthe functionality been turned off from the front panel? Press System,
Config I/O, SCPI LAN.

0 Have any configuration files been modified? Pressing System, Restore
Sys Defaults restores the original factory defaults and you will have to
re-set the instrument 1P address and host name.

0 Isthe upper- and lower-case character usage in your host name consistent?
0 Haveany of the following files been deleted or overwritten?

UNIX:

— /etc/hosts

— /etc/inetd.conf

— letc/services

PCs:

— dependent network files

If you know or suspect that something has changed on your network, consult with
your network administrator.

Timeout Errors

Timeout errors such as “Device Timeout,” “File Timeout,” and “Operation
Timeout,” are symptoms of one or both of the following problems:

— Thecurrently configured timeout limits are too short compared to thetime it
takesthe LAN to complete some operations. This problem may occur
during periods of increased LAN traffic.

— The LAN connection has failed, or fails occasionally.

To increase your timeout period, refer to your computer documentation for
instructions. Contact your LAN administrator if problems continue.

Packets Routinely L ost

If packets are routinely lost, proceed to the troubleshooting section in this
chapter relating to your network.

Problems Transferring or Copying Files
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If you have problems copying files out of or into the instrument, you might be
experiencing timeout problems. See the previous section on “Timeout Errors.”

Common Problems After a Connection is Made

This section describes common problems you may encounter when using the
instrument on a LAN. It assumes you have been able to connect to the instrument
in the past. If thisis not so, refer to the previous sections first.

Pressing Preset does not affect LAN settings, but pressing System, Restore Sys
Defaults will reset to the original factory defaults. You will then have to re-set the
instrument | P address and other LAN settingsin System, Config I/O.

Remember that in any type of programming using LAN you should avoid
constantly opening and closing connections. This uses up processing resources,
adds to your system overhead, and can cause problems with asynchronous
implementation of successive commands. When you are sending the instrument
multiple commands: open the connection, send all the commands, and close the
connection.

Cannot connect to the analyzer

» If you suspect abad LAN connection between your computer and instrument,
you can verify the network connection by using the ping command described
later in this chapter or another similar echo request utility.

» If abad connection is revealed, try the following solutions:
— Make sure the instrument is turned on.
— Check the physical connection to the LAN.

— Make sure the internet (IP) Address of the instrument is set up correctly in
the LAN port setup menu. (Press System, Config I/O, IP Address.)

— When connecting to your instrument over a closed network (directly
through a hub or crossover cable) it may help to set the instrument to its
default settings for subnet mask and gateway. (subnet mask: 255.255.0.0,
gateway 0.0.0.0)

— If the instrument and the computer are on different networks or subnets,
make sure the gateway address and subnet mask values are set correctly.

Cannot access the file system via ftp
» If you get a"connection refused" message, try the following solutions:

— If the power to the instrument was just turned on, make sure that you wait
about 25 seconds before attempting the connection.

» If you get a"connection timed out" message

— Verify the LAN connection between your computer and the instrument.
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Refer to "If you cannot connect to the instrument"” earlier in this section.

Cannot telnet to the command par ser port
* For a"connection refused" message
— Check the telnet port number from the front panel keys.
« For a"connection timed out" or "no response from host" message

— Verify the LAN connection between your computer and the instrument.
Refer to "If you cannot connect to the instrument” earlier in this section.

« For a"connection refused” or "no response from host" message

— If the instrument was just turned on, make sure that you wait about 25
seconds before attempting the connection.

An " operation timed-out" message

e Check the LAN connection between the computer and the instrument. Refer to
"If you cannot connect to the instrument” in this section.

* Increase the file time-out value on your PC or workstation.

Cannot accessinternal web pages or import graphic images when using a
point-to-point connection

» Disablethe use of proxy servers. You may have to specify thisin anumber of
locations, depending on the operating system and software you are using.

» Disablethe use of cached copies of web pages to ensure that you always get a
new copy of the instrument’s screen image.

If all elsefails
e Contact your network administrator.

« If you still cannot solve the problem, contact an Agilent Service Center for
repair information.

Pinging the Instrument from a Computer or Workstation

Verify the communications link between the computer and the instrument remote
file server using the ping utility.

From a UNIX workstation, type:

pi ng host nane 64 10

where 64 is the packet size, and 10 is the number of packets transmitted.
From a DOS or Windows environment, type:

pi ng host nanme 10

where 10 is the number of echo requests.

Normal Response for UNIX
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A normal response to the ping will be atotal of 9, 10, or possibly 11 packets
received with aminimal average round-trip time. The minimal average will be
different from network to network. LAN traffic will cause the round-trip time
to vary widely.

Because the number of packets received depends on your network traffic and
integrity, the normal number might be different for your network.

Normal Response for DOS or Windows

A normal response to the ping will be atotal of 9, 10, or possibly 11 packets
received if 10 echo requests were specified.

Because the number of packets received depends on your network traffic and
integrity, the normal number might be different for your network.

Error Messages

If error messages appear, then check the command syntax before continuing
with the troubleshooting. If the syntax is correct, then resolve the error
messages using your network documentation, or by consulting your network
administrator.

If an unknown host error message appears, then check that the host name and
IP address for your instrument are correctly entered from the front panel. Press
System, Config I/O.

)
©
g
c
()
£
[]
©
e
=}
LL
(@]
<
£
£
[
S
(@]
o
o
o

322 Chapter5



Programming Fundamentals
Using the LAN to Control the Instrument

No Response No packets received indicates no response from a ping.

If there is no response, try typing in the IP address with the ping command,
instead of using the host name. Check that the typed address matches the IP
address assigned in the System, Config 1/0 menu, then check the other
addresses in the menu.

Check that the host name and IP address are correctly entered in the node
names database.

If you are using aUNIX environment, ping each node along the route between
your workstation and the instrument, starting with the your workstation. Ping
each gateway, then attempt a ping of the remote file server.

If the instrument still does not respond to ping, then you should suspect a
hardware problem with the instrument. To check the instrument performance,
refer to "Verify the Instrument Performance” in this chapter.

I nter mittent Response

If you received 1 to 8 packets back, thereis probably a problem with the
network. Because the number of packets received depends on your network
traffic and integrity, the number might be different for your network.

UsealLAN analyzer or LAN management software to monitor activity and
determine where bottlenecks or other problems are occurring. The instrument
will still function, but communications over the LAN will be slower.

On asingle-client/single-server network, the most likely cause of intermittent
response to an echo request is a hardware problem with the LAN module
installed in the PC, the cable, or the instrument. To check the instrument, refer
to "Verify the Instrument Performance” later in this chapter.

The Sandard UNIX PING Command Synopsis pi ng [-r] [- v] [- 0] host
[packet si ze] [count ]

Description The pi ng command sends an echo request packet to the host once per
second. Each echo response packet that is returned is listed on the screen, along with the
round-trip time of the echo request and echo response.

Optionsand Parameters - r Bypasses the routing tables, and sends the request directly

to the host.
-V Reports all packets that are received, including the response packets.
-0 Requests information about the network paths taken by the requests
and responses.
host The host name or |P address.

packet si ze The size of each packet (8 bytes - 4096 bytes).

count The number of packets to send before ending ping (1-(231-1)). If
count isnot specified, pi ng sends packets until interrupted.
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EIA/TIA 568B Wiring Information

Table5-4 Sraight-Through Cable (Unshielded-twisted-pair (UTP) cable with RJ-45
connectors)
Sandard, Sraight-Through Wiring (each end)
Signal Name RJ-45 Pin # Wire Color Pair #
RX+ 1 white/orange 2
RX- 2 orange
TX+ 3 white/green 3
TX- 6 green
Not 4 blue 1
Used 5 white/blue
7 white/brown 4
8 brown

Table 5-5 Cross-Over Cable (Unshielded-twisted-pair (UTP) cable with RJ-45

connectors)
Cross-Over Wiring?
Connector A Connector B
o
*g Signal Name | RJ-45 Pin # RJ-45 Pin # Signal Name
£
g RX+ 1 3 TX+
i RX- 2 6 TX-
g
= TX+ 3 1 RX+
=
e TX- 6 2 RX-
S
a Not 4 4 Not
Used Used
5 5
7 7
8 8

a. Either end of this cable can be used at the instrument or LAN
device. The connector names are aconvention useful during cable
construction only.

This cable can be used to cascade hubs or to make point-to-point connections
without aLAN hub.

NOTE A convenient way to make a cross-over adapter isto use two RJ-45 jacks wired
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according to Table 5-5, above. Standard straight-through patch cables can then be
used from the instrument to the adapter, and from the adapter to other LAN
devices. If you use a specia-purpose adapter, you will avoid having a cross-over
cable mistaken for a standard, straight-through patch cable.

NOTE Some commercially-available cross-over cables do not implement the cross-over
wiring required for your instrument. Please refer to Table 5-5, above, and verify all
connections before using cables not made by Agilent Technologies.

Figure5-3 Cross-Over Patch Cable Wiring (cross-over end)
Pin 1 Pin 8
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To Other Connector

sd623c
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Programming in C UsingtheVTL

The programming examples that are provided are written using the C
programming language and the Agilent VTL (VISA transition library). This
section includes some basic information about programming in the C language.
Note that some of thisinformation may not be relevant to your particular
application. (For example, if you are not using VXI instruments, the V XI
references will not be relevant).

Refer to your C programming language documentation for more details. (This
information is taken from the manual “VISA Transition Library”, part number
E2090-90026.) The following topics are included:

“Typical Example Program Contents’ on page 326
“Linking to VTL Libraries’ on page 327

“Compiling and Linking aVTL Program” on page 327
“Example Program” on page 329

“Including the VISA Declarations File” on page 329
“Opening a Session” on page 330

“Device Sessions’ on page 330

“Addressing a Session” on page 332

“Closing a Session” on page 333

Typical Example Program Contents

Thefollowing isasummary of the VTL function calls used in the example
programs.

vi sa. h Thisfileisincluded at the beginning of the file to provide the
function prototypes and constants defined by VTL.

Vi Sessi on The Vi Sessi on isaVTL datatype. Each object that will
establish a communication channel must be defined as
Vi Sessi on.

vi OpenDef aul t RM You must first open a session with the default resource
manager with thevi QpenDef aul t RMfunction. Thisfunction
will initialize the default resource manager and return a pointer
to that resource manager session.

vi Qpen This function establishes a communication channel with the
device specified. A sessionidentifier that can be used with other
VTL functionsis returned. This call must be made for each
device you will be using.
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vi Printf

vi Scanf These arethe VTL formatted I/O functions that are patterned
after those used in the C programming language. The
vi Printf cal sendsthe IEEE 488.2 * RST command to the
instrument and putsit in aknown state. Thevi Pri ntf cal is
used again to query for the device identification (* | DN?). The
vi Scanf cal isthen used to read the results.

vi C ose This function must be used to close each session. When you
close adevice session, al data structures that had been all ocated
for the session will be de-allocated. When you close the default
manager session, all sessions opened using the default manager
session will be closed.

LinkingtoVTL Libraries
Your application must link to one of the VTL import libraries:
32-hit Version:
C: \ VXI PNP\ W N95\ LI B\ MBC\ VI SA32. LI B for Microsoft compilers
C: \ VXI PNP\ W N95\ LI B\ BQ\ VI SA32. LI Bfor Borland compilers
16-bit Version:
C.\ VXI PNP\ W N\ LI B\ MSC\ VI SA. LI Bfor Microsoft compilers
C:\ VXI PNP\ W N\ LI B\ BQ\ VI SA. LI Bfor Borland compilers

See the following section, “ Compiling and Linking aVTL Program” for
information on how to use the VTL run-time libraries.

Compiling and Linkinga VTL Program

32-bit Applications

The following is a summary of important compiler-specific considerations for
several C/C++ compiler products when developing WIN32 applications.
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For Microsoft Visual C++ version 2.0 compilers:

e SelectProject | Update Al Dependenci es fromthe menu.

e Select Project | Settings fromthe menu. Click onthe C/ C++ button.
Select Code Cenerati onfromtheUse Run-Tinme Libraries list
box. VTL requiresthese definitionsfor WIN32. Click on OK to close the dialog
boxes.

e SelectProject | Settings fromthemenu. Click ontheLi nk button
andaddvi sa32.1i btotheCbj ect / Library Mdul es list box.
Optionally, you may add the library directly to your project file. Click on OK to
close the dialog boxes.

* You may wish to add the include file and library file search paths. They are set
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by doing the following:

1. Select Tool s | Opti ons fromthe menu.

2. ClickontheDi r ect ori es button to set the include file path.

3. Selectl ncl ude Fil es fromtheShow Di rectories For list box.
4

. Click on the Add button and type in the following:
C: \ VXI PNP\ W NO5\ | NCLUDE

o

Select Li brary Fil es fromtheShow Directories For list box.

6. Click onthe Add button and type in the following:
C: \ VXI PNP\ W N95\ LI B\ MsC

For Borland C++ version 4.0 compilers:

You may wish to add the include file and library file search paths. They are set
under the ot i ons | Proj ect menu selection. Double click on
Di rectori es fromthe Topi cs list box and add the following:

C\ VXI PNP\ W N95\ | NCLUDE
C \ VXI PN\ WN95\ LI B\ BC

16-bit Applications

The following is a summary of important compiler-specific considerations for the
Windows compiler.

For Microsoft Visual C++ version 1.5:

To set the memory model, do the following:

1. Select Options | Project.

2. Click onthe Conpi | er button, then select Menory Model from the
Cat egory list.

3. Click onthe Model list arrow to display the model options, and select
Lar ge.

4. Click on OK to close the Conpi | er dialog box.

You may wish to add the include file and library file search paths. They are set
under theotions | D rectories menu seection:

C\ VXI PNPA W N\ | NCLUDE
C\VXIPNPAWN LI B\ MSC

Otherwise, the library and include files should be explicitly specified in the
project file.
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Example Program

This example program queries aGPIB devicefor an identification string and prints
the results. Note that you must change the address.

[*idn.c - programfilenane */

#i ncl ude "vi sa. h"
#i ncl ude <stdio. h>

void main ()

{

/*Qpen session to GPIB device at address 18 */

Vi OpenDef aul t RM ( &def aul t RV ;

Vi Open (defaultRM GPIBO::18::1NSTR', VI _NULL,
VI _NULL, &vi);

[*Initialize device */

viPrintf (vi, "*RST\n");

/*Send an *IDN? string to the device */
printf (vi, "*IDN?\n");

/*Read results */

vi Scanf (vi, "%", &buf);

[*Print results */
printf ("Instrunent identification string: %\n", buf);

/* O ose sessions */

vi O ose (vi);

vi O ose (defaultRM;
}

Including the VI SA Declarations File

For C and C++ programs, you must include the vi sa. h header file a the
beginning of every file that contains VTL function calls:
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#i ncl ude "visa. h"

This header file contains the VISA function prototypes and the definitions for all
VISA constants and error codes. The vi sa. h header file includes the
vi sat ype. h header file.

Thevi sat ype. h header file defines most of the VISA types. The VISA typesare
used throughout VTL to specify data types used in the functions. For example, the
vi QpenDef aul t RMfunction requires a pointer to a parameter of type

Vi Sessi on. If you find Vi Sessi on inthevi sat ype. h header file, you will
find that Vi Sessi on iseventually typed as an unsigned long.
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Opening a Session

A session isachannel of communication. Sessions must first be opened on the
default resource manager, and then for each device you will be using. The
following isasummary of sessions that can be opened:

* A resource manager session isused toinitializethe VISA system. Itisa
parent session that knows about all the opened sessions. A resource manager
session must be opened before any other session can be opened.

» A devicesession is used to communicate with a device on an interface. A
device session must be opened for each device you will be using. When you use
adevice session you can communicate without worrying about the type of
interface to which it is connected. This insulation makes applications more
robust and portable across interfaces. Typicaly a device is an instrument, but
could be a computer, a plotter, or a printer.

All devices that you will be using need to be connected and in working condition
prior to thefirst VTL function call (vi QoenDef aul t RV). The system is
configured only on thefirst vi QoenDef aul t RMper process. Therefore, if

vi QpenDef aul t RMis called without devices connected and then called again
when devices are connected, the devices will not be recognized. You must close
ALL resource manager sessions and re-open with all devices connected and in
working condition.

Device Sessions

There are two parts to opening a communications session with a specific device.
First you must open a session to the default resource manager with the

vi QpenDef aul t RMfunction. The first call to thisfunction initializes the default
resource manager and returns a session to that resource manager session. You only
need to open the default manager session once. However, subsequent callsto

vi QpenDef aul t RMreturns a session to a unique session to the same default
resource manager resource.

Next, you open a session with a specific device with the vi Qoen function. This
function uses the session returned from vi QoenDef aul t RMand returns its own
session to identify the device session. The following shows the function syntax:

viOpenDefaultRM (sesn);
viOpen (sesn, rsrcName, accessMode, timeout, vi);

The session returned from vi QoenDef aul t RMmust be used in the sesn parameter
of the vi Qoen function. The vi Qpen function then uses that session and the
device address specified in the rsrcName parameter to open a device session. The
vi parameter in vi Qpen returns a session identifier that can be used with other
VTL functions.

Your program may have several sessions open at the same time by creating
multiple session identifiers by calling the vi Qoen function multiple times.

The following summarizes the parameters in the previous function calls:
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sesn Thisisasession returned from thevi OpenDef aul t RM
function that identifies the resource manager session.

rsrcName Thisis a unique symbolic nhame of the device (device address).

accessMode This parameter is not used for VTL. UseVI_NULL.

timeout This parameter isnot used for VTL. UseVI_NULL.

vi Thisis apointer to the session identifier for this particular

device session. This pointer will be used to identify this device
session when using other VTL functions.

The following is an example of opening sessions with a GPIB multimeter and a
GPIB-VXI scanner:

Vi Sessi on defaul tRM dnm scanner;

vi OpenDef aul t RM &def aul t RM ;

vi Open (defaultRM "GPIBO::22::1NSTR', VI _NULL,
VI _NULL, &dmm);

vi Open (defaultRM "GPIB-VXI0::24::1NSTR', VI _NULL,
VI _NULL, &scanner);

vi d ose (scanner);
vi Cl ose (dnm;
vi O ose(defaul tRM ;

The above function first opens a session with the default resource manager. The
session returned from the resource manager and a device addressis then used to
open a session with the GPIB device at address 22. That session will now be
identified asdmm when using other VTL functions. The session returned from the
resource manager is then used again with another device address to open a session
with the GPIB-V XI device at primary address 9 and VX1 logical address 24. That
session will now be identified as scanner when using other VTL functions. See the
following section for information on addressing particular devices.
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Addressing a Session

As seen in the previous section, the rsrcName parameter in thevi Qpen functionis
used to identify a specific device. This parameter is made up of the VTL interface
name and the device address. The interface name is determined when you run the
VTL Configuration Utility. This name is usualy the interface type followed by a
number. Thefollowing tableillustrates the format of the rsrcName for the different
interface types:

Interface Syntax

VXI VXI [board]::VXI logical address[::INSTR]

GPIB-VXI GPIB-VXI [board]::VXI logical address[::INSTR]

GPIB GPIB [board]::primary address]::secondary address][::INSTR]

The following describes the parameters used above:

board This optional parameter is used if you have more than one
interface of the same type. The default value for board is 0.

VS logical

address Thisisthelogical address of the VXI instrument.

primary

address Thisisthe primary address of the GPIB device.

secondary

address This optional parameter is the secondary address of the GPIB
device. If no secondary addressis specified, none is assumed.

INSTR Thisisan optional parameter that indicates that you are
communicating with aresource that is of type INSTR, meaning
instrument.

If you want to be compatible with future releases of VTL and VISA, you must
include the INSTR parameter in the syntax.

The following are examples of valid symbolic names:

X10::24::INSTR Device at VXI logical address 24 that is of VISA type INSTR.

VX12::128 Device at VXI logical address 128, in the third VX1 system
(VXI12).

GPIB-VX10::24 A VXI device at logical address 24. ThisVXI deviceis
connected viaa GPIB-V X| command module.

GPIBO0::7::0 A GPIB device at primary address 7 and secondary address 0 on
the GPIB interface.

Thefollowing is an example of opening a device session with the GPIB device at
primary address23.
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Vi Sessi on defaul tRM vi ;

vi QpenDef aul t RM ( &def aul t RM) ;
vi Open (defaultRM "GPIBO::23::1NSTR', VI _NULL, VI _NULL, &vi);

vi O ose(vi);

vi G ose (defaultRM;

Closing a Session

Thevi A ose function must be used to close each session. You can close the
specific device session, which will free all data structures that had been alocated
for the session. If you close the default resource manager session, all sessions
opened using that resource manager will be closed.

Since system resources are al so used when searching for resources (vi Fi ndRsr ¢)
or waiting for events (vi Vi t CnEvent ), thevi A ose function needs to be
called to free up find lists and event contexts.
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Overview of the GPIB Bus

An instrument that is part of a GPIB network is categorized as a listener, talker, or
controller, depending on its current function in the network.

Listener A listener is adevice capable of receiving data or commands
from other instruments. Any number of instrumentsin the GPIB
network can be listeners simultaneously.

Talker A talker isadevice capable of transmitting data or commands to
other instruments. To avoid confusion, a GPIB system allows
only one device at atime to be an active talker.

Controller A controller is an instrument, typically a computer, capable of
managing the various GPIB activities. Only one device a atime
can be an active controller.

GPIB Command Satements

Command statements form the nucleus of GPIB programming. They are
understood by all instruments in the network. When combined with the
programming language codes, they provide all management and data
communication instructions for the system. Refer to the your programming
language manual and your computers I/O programming manual for more
information.

The seven fundamental command functions are as follows;

« An abort function that stops all listener/talker activity on the interface bus, and
prepares all instruments to receive a new command from the controller.
Typically, thisis an initialization command used to place the busin a known
starting condition (sometimes called: abort, abortio, reset, halt).

* A remote function that causes an instrument to change from local control to
remote control. In remote control, the front panel keys are disabled except for
the Local key and the line power switch (sometimes called: remote, resume).

» Alocal lockout function, that can be used with the remote function, to disable
the front panel Local key. With the Local key disabled, only the controller (or a
hard reset by the line power switch) can restore local control (sometimes
called: local lockout).

* Alocal function that is the complement to the remote command, causing an
instrument to return to local control with afully enabled front panel (sometimes
called: local, resume).

e A clear function that causes al GPIB instruments, or addressed instruments, to
assume a cleared condition. The definition of clear is unique for each
instrument (sometimes called: clear, reset, control, send).

» Anoutput function that is used to send function commands and data commands
from the controller to the addressed instrument (sometimes called: output,
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control, convert, image, iobuffer, transfer).

« Anenter function that is the complement of the output function and is used to
transfer datafrom the addressed instrument to the controller (sometimes called:
enter, convert, image, iobuffer, on timeout, set timeout, transfer).
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6 Using the STATus System

When you are programming the instrument you may need to monitor instrument status to check for error
conditions or monitor changes. You can determine the state of certain instrument events or conditions by
programming the status register system. |EEE common commands (those beginning with *) access the
higher-level summary registers. To access the information from specific registers, you would use the
STATus commands.
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Satus System Commands

The chapter includes:

* A description of the status registers and their hierarchy

* Instructions on using the registers and commands

e Complete descriptions of the commands

|IEEE (*) Commands

*CAL?

Calibration Query

*QLS

Clear Status

*ESE <nunber >, * ESE?

Standard Event Status Enable

* ESR? Standard Event Status Register Query
*| DN? I dentification Query

*OPC Operation Complete Command
*OPC? Operation Compl ete Query

*CPT? Option Information Query

*RCOL <register>

Recal Instrument State

*RST

Reset the Instrument

*PSC, * PSC?

Power-on Status Complete

*SAV <register>

Save Instrument State

*SRE <number >, *SRE? Service Request Enable
*STB? Read Status Byte Query
*TRG Trigger a Sweep/M easurement
*TST? Self-test Query

*WAl Wait-to-Continue

STATus Commands

Operation Registers

STATus: OPERat i on: <keywor d>

Operation Condition Query

Operation Enable

Operation Event Query

Operation Negative Transition
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STATus Commands
Operation Positive Transition
Preset the Status Bytes STATus: PRESet
Status Registers STATus: QUESt i onabl e: <keywor d>
Questionable Condition
Questionable Enable
Questionable Event Query

Questionable Negative Transition

Questionable Positive Transition

Calibration Registers

STATus: QUESt i onabl e: CALi brati on: <keywor d>

Questionable Calibration Condition

Questionable Calibration Enable

Questionable Calibration Event Query

Questionable Calibration Negative Transition

Questionable Calibration Positive Transition

Frequency Registers

STATus: QUESt i onabl e: FREQuency: <keywor d>

Questionable Frequency Condition

Questionable Integrity Enable

Questionable Frequency Event Query

Questionable Frequency Negative Transition

Questionable Frequency Positive Transition

Integrity Registers

STATus: QUESt i onabl e: | NTegri ty: <keywor d>

Questionabl e Integrity Condition

Questionable Integrity Event Query

Questionable Integrity Event Query

Questionable Integrity Negative Transition

Questionable Integrity Positive Transition

Signal Integrity Registers

STATus: QUESt i onabl e: | NTegrity: Sl GNal : <keywor d>

Questionable Integrity Signal Condition

Questionable Integrity Signal Enable

Questionable Integrity Signal Event Query

Chapter 6
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STATus Commands

Questionable Integrity Signal Negative Transition

Questionable Integrity Signal Positive Transition

Calibration Integrity Registers

STATus: QUESt i onabl e: | NTegri ty: UNCal i br at ed: <keyw
ord>

Questionable Calibration Integrity Condition

Questionable Calibration Integrity Enable

Questionable Calibration Integrity Event Query

Questionable Calibration Integrity Negative Transition

Questionable Calibration Integrity Positive Transition

Power Registers

STATus: QUESt i onabl e: PONér : <keywor d>

Questionable Power Condition

Questionable Power Enable

Questionable Power Event Query

Questionable Power Negative Transition

Questionable Power Positive Transition

Temperature Registers

STATus: QUESt i onabl e: TEMPer at ur e: <keywor d>

Questionable Temperature Condition

Questionable Temperature Enable

Questionable Temperature Event Query

Questionable Temperature Negative Transition

Questionable Temperature Positive Transition
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6.1 Usingthe Satus Registers

The Section “PSA Core Status Register System (Page 1 of 2)” on page 347 shows
the PSA instrument status registers and their hierarchy. Note that some
measurement personality Modes use the E4406A status register design instead of
the PSA design. (These include Basic Mode, NADC/PDC, GSM/EDGE,
cdmaOne, cdma2000/1xEV-DV, W-CDMA/HSDPA and 1xEV-DO.)

«  “What Status Registers Are” on page 341

»  “How to Usethe Status Registers’ on page 342

« “Using a Status Register” on page 344

» “Using the Service Request (SRQ) Method” on page 345

» “PSA Core Status Register System (Page 1 of 2)” on page 347
» “Standard Event Status Register” on page 353

» “Operation and Questionable Status Registers’ on page 355

6.1.1 What Satus RegistersAre

The status system is comprised of multiple registersthat are arranged in a
hierarchical order. The lower-level status registers propagate their datato the
higher-level registersin the data structures by means of summary bits. The status
byte register is at the top of the hierarchy and contains general status information
for the instrument’s events and conditions. All other individual registers are used
to determine the specific events or conditions.

The operation and questionable status registers are sets of registersthat monitor the
overal instrument condition. They are accessed with the STATus: OPERation and
STATus.QUEStionable commands in the STATus command subsystem. Each
register set is made up of five registers:

Condition Register it reports the real -time state of the signals monitored by this
register set.Thereis no latching or buffering for a condition
register.

Positive Transition Register  thisfilter register controls which signals will set a
bit in the event register when the signal makes a low to high
transition (when the condition bit changes from O to 1).

Negative Transition Register thisfilter register controls which signalswill set a
bit in the event register when the signal makes a high to low
transition (when the condition bit changes from 1 to 0).

Event Register it latches any signal state changes, in the way specified by the
filter registers. Bitsin the event register are never cleared by
signal state changes. Event registers are cleared when read.
They are also cleared by *CLS and by presetting the instrument.

Event Enable Register it controls which of the bits, being set in the event
register, will be summarized as a single output for the register
set. Summary bits are then used by the next higher register.
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The STATus.QUEStionabl e registers report abnormal operating conditions. The
status register hierarchy is:

1. The summary outputs from the six STATus.QUEStionable:<keyword> detail
registers are inputs to the STATus.QUEStionable register.

2. The summary output from the STATus.QUEStionable register is an input to the
Status Byte Register. See the Section “PSA Core Status Register System (Page
1 of 2)" on page 347.

The STATus.OPERation register set has no summarized inputs. The inputs to the
STATus.OPERation:CONDition register indicate the real time state of the
instrument. The STATus.OPERation:EV ENL register summary output is an input
to the Status Byte Register.

6.1.1.1 What Satus Register SCPI CommandsAre

Most monitoring of the instrument conditionsis done at the highest level using the
|EEE common commands indicated below. Complete command descriptions are
available in the IEEE commands section at the beginning of the language
reference. Individual status registers can be set and queried using the commandsin
the STATus subsystem of the language reference.

*CL S (clear status) clears the status byte by emptying the error queue and
clearing all the event registers.

*ESE, *ESE? (event status enable) sets and queries the bitsin the enable
register part of the standard event status register.

*ESR? (event status register) queries and clears the event register part of the
standard event status register.

*OPC, *OPC? (operation complete) sets the standard event status register to
monitor the completion of all commands. The query stops any new commands
from being processed until the current processing is complete, then returns a
‘1.

*PSC, *PSC? (power-on state clear) sets the power-on state so that it clears the
service request enabl e register and the event status enable register at power on.

*SRE, * SRE? (service request enable) sets and queries the value of the service
request enable register.

*STB? (status byte) queriesthe value of the status byte register without erasing
its contents.

6.1.2 How to Usethe Satus Registers

A program often needs to be able to detect and manage error conditions or changes
in instrument status. There are two methods you can use to programmatically
access the information in status registers:

e Thepolling method
« Theservicerequest (SRQ) method
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In the polling method, the instrument has a passive role. It only tells the controller
that conditions have changed when the controller asks the right question. In the
SRQ method, the instrument takes a more active role. It tells the controller when
there has been a condition change without the controller asking. Either method
allows you to monitor one or more conditions.

The polling method works well if you do not need to know about changes the
moment they occur. The SRQ method should be used if you must know
immediately when a condition changes. To detect a change using the polling
method, the program must repeatedly read the registers.

Use the SRQ method when:

— you need time-critical notification of changes

— you are monitoring more than one device which supports SRQs
— you need to have the controller do something else while waiting
— you can't afford the performance penalty inherent to polling

Use polling when:

— your programming language/devel opment environment does not support SRQ
interrupts

— you want to write asimple, single-purpose program and don’t want the added
complexity of setting up an SRQ handler

To monitor a condition:

1. Determine which register contains the bit that reports the condition.
2. Send the unique SCPI query that reads that register.
3. Examinethe bit to see if the condition has changed.

You can monitor conditions in different ways.
» Check the current instrument hardware and firmware status.

Do this by querying the condition registers which continuously monitor status.
These registers represent the current state of the instrument. Bitsin acondition
register are updated in real time. When the condition monitored by a particular
bit becomestrue, the bit is set to 1. When the condition becomesfalse, the bitis
reset to 0.
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« Monitor a particular condition (bit).

You can enable a particular bit(s), using the event enable register. The
instrument will then monitor that particular condition(s). If the bit becomestrue
(O to 1 transition) in the event register, it will stay set until the event register is
cleared. Querying the event register allows you to detect that this condition
occurred even if the condition no longer exists. The event register can only be
cleared by querying it or sending the * CLS command.

« Monitor a particular type of change in a condition (bit).

— Thetransition registers are preset to register if the condition goes from 0 to
1 (falseto true, or apositive transition).

— This can be changed so the selected condition is detected if the bit goes
from 1 to O (trueto false, or a negative transition).

— It can aso be set for both types of transitions occurring.

— Or it can be set for neither transition. If both transition registers are set to 0
for aparticular bit position, that bit will not be set in the event register for
either type of change.

6.1.3 Using a Satus Register

Each bit in aregister is represented by anumerical value based onitslocation. See
Figure 6-1 below. This number is sent with the command to enable a particular bit.
If you want to enable more than one bit, you would send the sum of all the bits that
you want to monitor.

For example, to enable bit 0 and bit 6 of standard event status register, you would
send the command * ESE 65 because 1 + 64 = 65.

Theresults of aquery are evaluated in asimilar way. If the * STB? command
returns adecimal value of 140, (140 = 128 + 8 + 4) then bit 7 istrue, bit 3istrue
and bit 2 istrue.

Figure 6-1 Satus Register Bit Values
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Bit Number 15 (14(13|12|11(10{9 |8 |7 |6| 5|4 |3 |2 |1 |0

NOTE Bit 15 is not used to report status.
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6.1.4 Usingthe Service Request (SRQ) Method

Your language, bus and programming environment must be able to support SRQ
interrupts. (For example, BASIC used with the GPIB.) SRQ is available on SICL
LAN, USB, and GPIB.When you monitor a condition with the SRQ method, you
must:

1. Determine which bit monitors the condition.

2. Determine how that bit reports to the request service (RQS) bit of the status
byte.

3. Send GPIB commands to enable the bit that monitors the condition and to
enable the summary bits that report the condition to the RQS hit.

4. Enable the controller to respond to service requests.

When the condition changes, the instrument sets its RQS bit and the GPIB SRQ
line. The controller isinformed of the change as soon asit occurs. As aresult, the
time the controller would otherwise have used to monitor the condition can be used
to perform other tasks. Your program determines how the controller responds to
the SRQ.

6.1.4.1 Generating a Service Request

To use the SRQ method, you must understand how service requests are generated.
Bit 6 of the status byte register is the request service (RQS) bit. The * SRE
command is used to configure the RQS bit to report changes in instrument status.
When such a change occurs, the RQS bit is set. It is cleared when the status byte
register is queried using * SRE? (with a serial poll.) It can be queried without
erasing the contents with * STB?.

When aregister set causes a summary bit in the status byte to change from 0 to 1,
the instrument can initiate the service request (SRQ) process. However, the process
isonly initiated if both of the following conditions are true:

« The corresponding bit of the service request enable register is also set to 1.

» Theinstrument does not have a service request pending. (A servicerequest is
considered to be pending between the time the instrument’s SRQ processis
initiated and the time the controller reads the status byte register.)

The SRQ process sets the GPIB SRQ line true. It also sets the status byte's request
service (RQS) bit to 1. Both actions are necessary to inform the controller that the
instrument requires service. Setting the SRQ line only informs the controller that
some device on the bus requires service. Setting the RQS bit allows the controller
to determine which instrument requires service.

If your program enables the controller to detect and respond to service requests, it
should instruct the controller to perform a serial poll when the GPIB SRQ lineis
set true. Each device on the bus returns the contents of its status byte register in
response to this poll. The device whose RQS bit is set to 1 is the device that
requested service.
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NOTE

When you read the instrument’s status byte register with a serial
poll, the RQS bit is reset to 0. Other bits in the register are not
affected.

NOTE

If the status register is configured to SRQ on end-of -measurement
and the measurement is in continuous mode, then restarting a
measurement (INIT command) can cause the measuring bit to pulse
low. This causes an SRQ when you have not actually reached the
"end-of-measurement” condition. To avoid this:

1. Set INITiate:CONTinuous off.
2. Set/enable the status registers.

3. Restart the measurement (send INIT).
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6.1.4.2 PSA Core Satus Register System (Page 1 of 2)

Some measurement personality Modes use the status register system more like the
E4406A. These include Basic Mode, NADC/PDC, GSM/EDGE, cdmaOne,
cdma2000/1xEV-DV, W-CDMA/HSDPA and 1xEV-DO. See “E4406A Core
Status Register System” on page 349.

Preset Values
For All Registers: (-) Transition Filter = 0's
(+) Transion Filter = 1's
For STAT:QUES, STAT:OPER, & all OPER:INST:ISUM
registers: Event Enable = 0's
For all Other Registers: Event Enable =1's

Unused: All unused bits = 0

STATus:QUEStionable:POWer Status Byte Register

Reserved |
Reserved 4 1 Unused
neservec 4 2 Unused
Reserved 4 3
Reserved | « 5 o Error/Event Queue Summary
50 MHz Input Pwr too High for Cal | s % 2
Input Overload Tripped | s 255 o Questionable Status Summai
Reserved - 7 CIZI>[@ jlabl
LO Out Unleveled - & Sle|2|@ g Message Available (MAV)
Unused o o EEE Std. Event Status Sum
Unused — 10 SEEIS |8 . Red. S s‘ RS,
Onused | [/ |SIZIEIE STATUs:QUEStionable oo Serv. Sum (RQ3)
Unused — 12 — Operation Status Su |
Unused — 13 Reserved 4 0 1
Unused —{ 14
Always Zero (0) {15 Reserved — 1
* Reserved | 2
STATus:QUEStionable:FREQuency POWer Summary | 3
Reserved —{ ¢
Freq Ref Unlocked _| 1 —— TEMPerature Sum— 4
Reserved - 2 —— FREQuency Sum— 5 5 2
Reserved 4 3 Reserved —{ 6 ﬂ__anf
Synth Unlocked - 4 Reserved —| 7 1212132
Invalid BW | 5 3 2 Lo EEAE
IF Synth Unlocked | 6 4] 4 CALibration Summary — 8 g\ % o |
Cal Osc Unlocked | 7 e ‘g% + — INTegrity Sum = 9 g 1= § §
RSUS:L:‘;ZZ 7 2 Slele||S Reserved — 10 [8] [0S irj i
q Elg|s|z |z
Unused — 10 g =25 Reserved — 11—
Unused — 11 SICZ)a | Reserved — 12
Unused 12 Reserved — 13
3::223 ] ﬁ Command Warning — 14
Always Zero (0) -| 15 Always Zero (0) 15
STATus:QUEStionable:TEMPerature Standard Event Status Register
Reserved o
Unused | 1 Oper. Complete
Unused | » Req. Bus Control N
Unused | 3 -~ Query Error 2 g
Unused | 4 g 2 Dev. Dep. Error olsls g ©
Unused — 5 Blslsls (S Execution Error LR
Unused - & gE|e\Z e <55 8
@ 2 5 Command Error S| gl |w
Unused — 7 HRERGE R d Z 8| 8le|e
Unused — 8 S|2|2|x ju eservel EEREEE
Unused - s EEERE Power On §JFa|a
Unused — 10 5=F(2 |12 &
Unused — 11 O] | | .
Unused 12 STATus:OPERation
Unused — 13
sed 14 CALibrating —
Always Zero (0) - 15 90
— Reserved 4 1 2
STATus:QUEStionable:CALibration Reserved - 2 R
Reserved {57 SWEeping—| 3 P
Reserved - 1 MEASuring | 4 6
Reserved — 2
RF Align Failure — 3 Waiting forTRIGger - 5 5 g P
IF Align Failure - 5 o) Reserved —| 6 &l lsla|E s
Reserved — s 2 L& 14 2 G2
From ADC Align Failure - & Zlz|8|g|e reserved x o(8
next Reserved o 7 CTES|8 Reserved —| 8 S i 2
EXTended Align Needed Sum | & Slele|E|S R S 3 2|z L)
page EXTended Align Failure Sum | = eserve 5 2|2
Reserved — 10 = DC Coupled — 10 o (irj i} 716|5|4|3(2(1|0
Reserved — 11 O\ || [T Reserved —| 11
Reserved — 12 "
Reserved —13 Reserved — 12 Service Request
(@Align All Now Needed) — 14 | i
‘Resorved | 1o Reserved — 13 Enable Register
— Reserved — 14
Always Zero (0)— 15
C
(STATus:QUEStionable:INTegrity:UNCalibrated) (STATus:QUEStionable:INTegrity:SIGNal) STATus:QUEStionable:INTegrity 0,
[for SA mode] [for SA mode] [for SA mode] (E
Oversweep (Meas Uncal) -{ o | Unused |, | Signal Summary | 5 | —
Reserved —{ | Reserved - Reserved - ; =
Unused — , Reserved -{ , Reserved - , o
Unused — 5 :eserveg -3 Measurement Uncal - 5
Unused - , 5 o eserved — 4 o} = IF/ADC over range —| 5 =
Unused - 5 || _[.|& Reserved | 5 = Reserved | ¢ 2 & 0
Unused - & 282|280 Reserved & g|3(3|2 |2 Reserved — & 23|8|2|e >
Unused — 7 CT|I|>8 Reserved 7 ClE|Z|z)E Reserved - 7 T |58 3
Unused — & Sle|e|€ |G Reserved | s Slel2|g |G Reserved | s Sle|e|@|S c
Unused 4 o SIEEEE Unused — o R Reserved | o EEEE
Unused — 10 SIR(2|e Unused 10 555 e|e Reserved — 10 HSEH »
Unused —{11 Ofw|E|m|m Unused {11 O L&D | Reserved —| 11 [$10 3 i wn
Unused — 12 Unused 12 Invalid Data — 12 <
Unused — 13 Unused — 13 Reserved — 13
Unused — 14 Unused — 14 Reserved 14 (,0..
Always Zero (0) 15 | Always Zero (0) 15 | Reserved s | oD
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6.1.4.3 PSA Core SatusRegister System (Page 2 of 2)

(@#STATus:QUEStionable:CALibration:

(#EMI Conducted Align Failure ) - ;|

(#EMI Radiated Align Failure)
(@Characterize YTF Failure)
Unused
Unused
Unused
Unused
Unused —|
Unused —|
Unused
Unused
Unused
Unused
Unused

Unused — 14

Always Zero (0) (15 |

(@#STATus:QUEStionable:CALibration:

Unused | 4 |

(#@Align EMI Conducted Needed) —
(#@Align EMI Radiated Needed)
Unused

Unused

Unused

Unused

Unused —

Unused —

Unused

Unused —10

Unused —|

Unused —12

Unused —
Unused —

Always Zero (0) —15 |
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EXTended:FAlLure)

Condition Register
(- )Trans Filter

+—»

To bit 9 STATus:QUEStionable:CALibration

Event Enable Reg

(+)Trans Filter
Event Register

W

EXTended:NEEDed)

Condition Register
(- )Trans Filter

To bit 14 STATus:QUEStionable:CALibration

Event Enable Reg

(+)Trans Filter
Event Register

%
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6.1.4.4 E4406A Core Status Register System

Preset Values
For All Registers: (-) Transition Filter = 0's
(+) Transion Filter = 1's
For STAT:QUES, STAT:OPER, & all OPER:INST:ISUM
registers: Event Enable = 0's
For all Other Registers: Event Enable =1's

Unused: All unused bits =0

STATus:QUEStionable:POWer Status Byte Register

Reserved |
Reserved - 1 Unused
Reserved — 2 Unused
Reserved 4 3
50 MHz Osc Unleveled —{ 5 2 Error/Event Queue Summary
50 MHz | t Pwr too High for Cal - k7]
2 Input Pwr too IgRssusrrv:df z %E 5|8 f Questionable Status Summar
Z1£2 |5
;:Zz:g ] ; g e § Message Avallabl‘e (MAV)
Unused | s S|s|5(E |2 Std. Event Status Sum
Unused - 10 2|26 |G
Unused SICIENS | STATus:QUEStionable ~ Red-Serv. Sum (RQS)
Unused 12 — Operation Status S |
Unused —{13 Reserved o 0 M
Unused — 14
Always Zero (0) {15 Reserved — 1
* Reserved _{ 2
STATus:QUEStionable:FREQuency POWer Summary _| 3
Reserved | o
Freq Ref Unlocked _| 1 —— TEMPerature Sum— 4
Reserved - 2 —— FREQuency Sum— 5 5 o
Reserved — 3 Reserved —| 6 &g |E
Synth Unlocked — 4 Reserved | 7 22|12 (B|2 +
Invalid BW - 5 3 2 A
IF Synth Unlocked | 6 g ey 4 —CALibration Summary —| 8 (— S % § i
Cal Osc Unlocked | 7 FEEAS + — INTegrity Sum — 9 EHER=E
Even Sec Clock Synth Unlocked - & A AEE ] SZEd|m
slele|x Reserved — 10
Demodulation - 9 = 5lgE Y "
Unused — 10 'g E E § § Reserved — —
Unused —11 Ol |&|W|m Reserved — 12
Unused —|12 Reserved — 13
Unused - 13 Reserved — 14
Unused — 14
Always Zero (0) -| 15 Always Zero (0) - 15
STATus:QUEStionable:TEMPerature Standard Event Status Register
Ref Osc Oven Cold | o
Unused | ; Oper. Complete
Unused —| » Req. Bus Control =
Unused - 3 Query Error 2 E’
Unused — 4 & 2 Dev. Dep. Error EEEE
Unused - s \ |85 | Execution Error L ESE]
Unused — o287 |2 < 2s
z|Z|2|2 |3 Command Error S| 2| 2| o
Unused — 7 c|L LD 2§ &le|=
Unused | s s|leleld (@ Reserved EHIRIRE
Unused | s A Power On I Za| @
Unused 10 SIElS|g|e &
Unused — 11 O || @ .
Unused — 12 STATus:OPERation
Unused —13
Unused —14 CALibrating—{ o )'
Always Zero (0) {15 A
= Reserved — 1 ﬁ
. . . T T T T &
STATus:QUEStionable:CALibration Reserved — 2 3
Reserved [ | SWEeping —{ 3
Reserved — 1 Reserved | 4 e \]
Reserved - 2 . 3
RF Align Failure | 3 Waiting forTRIGger 4 5 ] 2 ‘P
IF Align Failure - 4 5 i Reserved — 6 Bl | |5 (€ 7@
LO Align Failure | s kil ] |83 |2|e
ADC Align Failure 2l5|g|8|e Reserved ) 7 CEEzE
Reserved — 7 CIZ|I|38 Reserved — 8 S % g i} 2
- 3| € Z = |z
viscisysaion e 1 o 152 2115 resenca| 2 |7 |2 EEIE :
Reserved —| 10 §EE§§ Reserved —{ 10 Ol || |& 7(6]5(4|3|2|1|0
Reserved —11 O |E|w|m PRINting | 11
Reserved — 12 N
Corrections Off — 13 MMEMory Busy — 12 Service Request
Align Needed — 14 — i
Always Zero (0) |15 Reserved — 13 Enable Register
- Reserved — 14
Always Zero (0)—{ 15
STATus:QUEStionable:INTegrity:UNCalibrated STATus:QUEStionable:INTegrity:SIGNal STATus:QUEStionable:INTegrity
Reserved | , | Reserved -{ , | SIGNal summary |, |
Reserved —{ ; Degraded Performance — ; No Result Available —{ | C
No Long Code Phase — , Burst Not Found - , Measurement Timeout — , (7))
Unused — 5 Incorrect Timing - 3 Measurement Uncal — 5 =
Unused — 4 o) Incorrect Carrier(s) — 4 o1 of IF/ADC Over Range —{ 4 5 =
Unused — 5 8 & Freq Out-of-Range — s k7] & Over Range — 5 @ & «
Unused - g|s|3|2 2@ Sync Error - ¢ SRR Under Range —{ & SRR —
Unused — 7 CIZ|E|z|8 Demodulation Error — 7 ClL|z||8 Insufficient Data —| 7 TII|E|5|8 =
8?\3:23 ] : s % % & |G Signal 108%0;% — : 5 % § & |5 A’r\:/lqulsmor::Faéllure — 8 § % ﬁ &5 )
Z|s|8l=|z — Z|E| 8|zl emory Problem — o S|8|Elele
ldnuseg 10 é =5 HE UﬂUSeg -0 515151218 Auto-Trigger Timeout — 10 5|55 HH 0)]
Unused 1s == lLJJ;'UUSSESd ks Ol [ |i TnggekProblen; - Ole|E|d|d =
—12 —112 eserved — 12
Bﬁﬂiiﬂ —1s ﬂnuseg —13 Unidentified Error 13 —
—14 nused — 14 etting Limited/Readjusted —
Always Zero (0) —{1s | Always Zero (0) — 15 o Always Zéro (0) 4 j: g
. Data Uncalibrated Sum -
(92]
<
n
—
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6.1.5 SatusByte Register

The RQS bit isread and reset by a serial poll. The same hit position (MSS) isread,
non-destructively by the* STB? command. If you serial poll bit 6 it isread as RQS,
but if you send * STB it reads bit 6 as MSS. For more information refer to |EEE
488.2 standards, section 11.
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Q < 9 X 9
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* N
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s/ &/ s /8 /5/ /))&
g /&€ /¢ /S /J G /S /)9
Bit Number | 7 6 5 4 3 2 1 0
*STB?
Status Byte Register ok725a

Bit Description

0,1 | Thesehitsare alwayssetto 0.

2 A linthisbit position indicates that the SCPI error queueis not empty which means that it contains at
least one error message.

3 A 1inthisbit position indicates that the data questionable summary bit has been set. The data
guestionable event register can then be read to determine the specific condition that caused this bit to
be set.

4 A linthisbit position indicates that the instrument has data ready in the output queue. There are no
lower status groups that provide input to this bit.

5 A 1linthisbit position indicates that the standard event summary bit has been set. The standard event
status register can then be read to determine the specific event that caused this bit to be set.

6 A linthisbit position indicates that the instrument has at |east one reason to report a status change.
Thisbit isaso called the master summary status bit (MSS).

7 A linthisbit position indicates that the standard operation summary bit has been set. The standard
operation event register can then be read to determine the specific condition that caused this bit to be
Set.
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To query the status byte register, send the command * STB? The response will be
the decimal sum of the bitswhich are set to 1. For example, if bit number 7 and bit
number 3 are set to 1, the decimal sum of the 2 bitsis 128 plus 8. So the decimal
value 136 isreturned. The * STB command does not clear the status register

In addition to the status byte register, the status byte group also containsthe service
request enable register. Thisregister lets you choose which bitsin the status byte
register will trigger a service request.

Send the * SRE <nunber > command where <nunber > is the sum of the decimal
values of the bits you want to enable plus the decimal value of bit 6. For example,
assume that you want to enable bit 7 so that whenever the standard operation status
register summary hit is set to 1 it will trigger a service request. Send the command
*SRE 192 (because 192 = 128 + 64). You must always add 64 (the numeric value
of RQS hit 6) to your numeric sum when you enable any bits for a service request.
The command * SRE? returns the decimal value of the sum of the bits previously
enabled with the * SRE <nunber > command.

The service request enable register presets to zeros (0).

Bit Number | 7 6 5 4 3 2 1 0

*SRE <num>
*SRE?

Service Request Enable Register ok726a
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6.1.6 Sandard Event Status Register

The standard event status register contains the following bits:
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Bit | Description

0 A linthisbit position indicates that all pending operations were completed following execution of the
* OPC command.

1 Thisbit isaways set to 0. (The instrument does not request contral.)

2 A linthisbit position indicates that a query error has occurred. Query errors have SCPI error numbers
from —499 to —400.

3 A linthisbit position indicates that a device dependent error has occurred. Device dependent errors
have SCPI error numbers from —399 to —300 and 1 to 32767.

4 A 1inthishbit position indicates that an execution error has occurred. Execution errors have SCPI error
numbers from —299 to —200.

5 A linthisbit position indicates that acommand error has occurred. Command errors have SCPI error
numbers from —199 to —100.

6 Reserved

7 A 1inthisbit position indicates that the instrument has been turned off and then on.

The standard event status register is used to determine the specific event that set bit
5in the status byte register. To query the standard event status register, send the
command * ESR?. The response will be the decimal sum of the bits which are
enabled (set to 1). For example, if bit number 7 and bit number 3 are enabled, the
decimal sum of the 2 bitsis 128 plus 8. So the decimal value 136 is returned.

In addition to the standard event status register, the standard event status group
also contains a standard event status enable register. This register lets you choose
which bitsin the standard event status register will set the summary bit (bit 5 of the
status byte register) to 1. Send the * ESE <nunber > command where <nunber >
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is the sum of the decimal values of the bits you want to enable. For example, to
enable bit 7 and bit 4 so that whenever either of those bitsis set to 1, the standard
event status summary bit of the status byte register will be set to 1, send the
command * ESE 144 (128 + 16). The command * ESE? returns the decimal value
of the sum of the bits previously enabled with the * ESE <nunber > command.

The standard event status enable register presets to zeros (0).

Bit Number | 7 6 5 4 3 2 1 0

*ESE <num>
*ESE?

Standard Event Status Enable Register ok728a

6.1.7 Operation and Questionable Satus Registers

The operation and gquestionable status registers are registers that monitor the
overall instrument condition. They are accessed with the STATus: OPERation and
STATus:QUESti onable commands in the STATus command subsystem. See the
Section “PSA Core Status Register System (Page 1 of 2)” on page 347.

6.1.7.1 Operation Satus Register

The operation status register monitors the current instrument measurement state. It
checksto seeif theinstrument is calibrating, sweeping, or waiting for atrigger. For
more information see the * OPC? command located in the [EEE Common
Commands section.

Bit Condition Operation

0 Calibrating The instrument is busy executing its automatic alignment
process

3 Sweeping The instrument is busy taking a sweep.

5 Waiting for trigger The instrument is waiting for the trigger conditions to be
met, then it will trigger a sweep or measurement.

6.1.7.2 Questionable Status Register

The questionabl e status register monitors the instrument’s condition to see if
anything questionable has happened to it. It islooking for anything that might
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cause an error or a bad measurement like a hardware problem, an out of calibration
situation, or aunusual signal. All the bits are summary bits from lower-level event

registers.

Bit Condition Operation

3 Power summary Theinstrument hardware has detected a power
unleveled condition.

4 Temperature Theinstrument is still warming up.

summary

5 Frequency summary | Theinstrument hardware has detected an unlocked
condition or a problem with the external frequency
reference.

8 Calibration summary | Theinstrument has detected a hardware problem
while doing the automatic internal alignment process.

9 Integrity summary The instrument has detected a questionable
measurement condition such as: bad timing, bad
signal/data, timeout problem, signal overload, or
“meas uncal”.
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6.2 Usingthe STATus System |EEE Commands

These commands are specified in IEEE Standard 488.2-1992, |EEE Sandard
Codes, Formats, Protocols and Common Commands for Use with ANS/IEEE Sd
488.1-1987. New York, NY, 1992.

Numeric values for bit patterns can be entered using decimal or hexadecimal
representations. (that is, 0 to 32767 is equivalent to #HO0 to #H7FFF) See the SCPI
Basicsinformation about using bit patterns for variable parameters.

6.2.1 Calibration Query
*CAL?

Performs a full alignment and returns a number indicating the success of the
aignment. A zeroisreturned if the alignment is successful. A oneisreturned if
any part of the alignment fails. The equivalent SCPI command is

CALi brate[:ALL] ?

Front Panel
Access: System, Alignments, Align All Now

6.2.2 Clear Satus
*CLS

Clearsthe status byte. It does this by emptying the error queue and clearing al bits
inal of the event registers. The status byte registers summarize the states of the
other registers. It is also responsible for generating service requests.

Key Type: Thereis no equivalent front-panel key.

6.2.3 Sandard Event Satus Enable

*ESE <nunber >
* ESE?

Selects the desired bits from the standard event status enable register. This register
monitors I/O errors and synchronization conditions such as operation compl ete,
request control, query error, device dependent error, execution error, command
error and power on. The selected bits are ORed to become a summary bit (bit 5) in
the status byte register which can be queried.

The query returns the state of the standard event status enable register.
Key Type: Thereis no equivalent front-panel key.
Range: Integer, 0 to 255
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6.24 Sandard Event Satus Register Query
* ESR?

Queries and clears the standard event status event register. (Thisis a destructive
read.)

Key Type: Thereisno equivalent front-panel key.
Range: Integer, 0 to 255

6.2.5 Identification Query
*| DN?

Returns an instrument identification information. The string will contain the model
number, serial number and firmware revision.

The response is organized into four fields separated by commas. Thefield
definitions are as follows:

« Manufacturer

« Mode

 Serial number

« Firmwareversion

For example:

Agi | ent Technol ogi es, E4440A, US00000123, B. 02. 02

Key Type: Thereis no equivalent front-panel key.

Remarks: An @ in the firmware revision information indicates that it is
prototype firmware.

Front Panel

Access. System, Show System
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6.2.6 Instrument Sate Query
*LRN?

This command is not implemented. Other commands are available for returning
the*LRN data. Use* | DN? to return the instrument model number, serial number,
and firmware version. Use the * SAV/ * RCL commands to save and then return the
instrument state information.

6.2.7 Operation Complete
*CPC
*OPC?

The * OPC command sets bit 0 in the standard event status register to “1” when
pending operations have finished. It does not hold off subsequent operations.

The * OPC? query stops hew commands from being processed until the current
processing is complete. Then it returnsa®1”, and the program continues. This
query can be used to synchronize events of other instruments on the external bus.

Theinstrument does not wait for completion of all processes for these commands.
The processes that are monitored are identified in the STATus: OPERation register.
These include:

PSA Process STATus:OPER Byte Value
Register Bit

Cdlibrating 0 1

Sweeping 3 8

MEASuring (notin all modes) | 4 16

Waiting for trigger 5 32

For example, if you want to verify the completion of both calibration and waiting
for trigger set :STAT:OPER:ENAB 33 and monitor any changes.

Key Type: Thereis no equivalent front-panel key.

6.2.8 Query Instrument Options

*OPT?

For PSA analyzers. This command is not implemented. However the information
is available remotely by using SCPI commands. See: SYSTem CPTi ons? in the
section “ Show System” on page 244.

6.2.9 Power-On SatusClear

*PSC
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*PSC?

Sets the state of the power-on status clear flag. This command allows you to
specify if the service request enable register and the event status enable register
should be cleared at power up.

The query returns the contents of the power-on status clear flag.

Key Type: Thereis no equivalent front-panel key.

6.2.10 Recall
*RCL <register>

This command recalls the instrument state from the specified instrument memory
register.

If the state being loaded has a newer firmware revision than the revision of the
instrument, no state is recalled and an error is reported.

If the state being loaded has an equal firmware revision than the revision of the
instrument, the state will be loaded.

If the state being loaded has an older firmware revision than the revision of the
instrument, the instrument will only load the parts of the state that apply to the
older revision.

Key Type: There is no equivalent front-panel key.

Range: Registers are an integer, 0 to 127

Remarks: See also commands :MMEMory:LOAD:STATe and
‘MMEMory:STORe:STATe

Example: *RCL 12

Front Panel

Access: File, Recall State

6.2.11 Reset

*RST

This command presets the instrument to a factory defined condition that is
appropriate for remote programming operation. In Spectrum Analysis Mode * RST
is equivalent to performing the commands

e SYSTem PRESet , with preset type set to MODE.
« *CLSwhich clearsthe STATus bits and error queue

* RST does not change the mode and only resets the parameters for the current
mode.

The: SYSTem PRESet command is equivalent to afront panel Preset key.
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6.2.12 Save

*SAV <regi ster>

This command saves the instrument state to the specified instrument memory
register.

Key Type: Thereis no equivalent front-panel key.

Range: Registers are an integer, 0 to 127

Remarks: See also commands : MVEMor y: LOAD: STATe and
: MMEMory: STORe: STATe

Example: *SAV 12

Front Panel

Access: File, Save State

6.2.13 Service Request Enable

*SRE <i nt eger >

* SRE?

This command sets the value of the service request enable register.

The query returns the value of the register.

Key Type: There is no equivalent front-panel key.
Range: Integer, O to 255
Example: *SRE 22

6.2.14 Read SatusByte Query
*STB?
Returns the value of the status byte register without erasing its contents.

Key Type: Thereis no equivalent front-panel key.
Remarks: See*CLS
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6.2.15 Trigger
*TRG

This command triggers the instrument. Use the
: TR Qger [ : SEQuence] : SOURce command to select the trigger source.

If you have selected a one-button measurement and it has been paused
(INITiate:PAUSg), or the CONFigure:<meas> command was used, this command
causes the system to exit this “waiting” state and go to the “initiated” state. The
trigger system isinitiated and completes one full trigger cycle. It returns to the
“waiting” state on completion of the trigger cycle. See the MEASURE key for
more information about controlling the measurement process.

The instrument must be in the single measurement mode. If INIT:CONT ON, then
the command isignored. Depending upon the measurement and the number of
averages, there may be multiple data acquisitions, with multiple trigger events, for
one full trigger cycle.

Key Type: Thereis no equivalent front-panel key.

Remarks: Seealsothe: I N Ti at e: | MMedi at e command
Front Panel

Access. Restart

6.2.16 Self Test Query

*TST?

For PSA analyzers, NO tests are performed. * TST? always returns 0.
Key Type: Thereis no equivalent front-panel key.

6.2.17 Wait-to-Continue
*\WAl

This command causes the instrument to wait until all pending
commands/processes are completed before executing any additional commands.
Thereis no query form for the command.

The instrument does not wait for completion of all processes. The processes that
are monitored are identified in the * OPC? command description.

Key Type: Thereis no equivalent front-panel key.
Example: INIT:CONT OFF; INIT;*WAI
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6.3 STATus Subsystem

The STATus subsystem controls the SCPI-defined instrument-status reporting
structures. Each status register has a set of five commands used for querying or
masking that particular register.

Numeric values for bit patterns can be entered using decimal or hexadecimal
representations. (that is, 0 to 32767 is equivalent to #HO to #H7FFF) See“Variable
Parameters’ on page 283 for information about using bit patterns for variable
parameters.

6.3.1 Operation Register

6.3.1.1 Operation Condition Query
: STATus: CPERat i on: CONDi ti on?

This query returns the decimal value of the sum of the bitsin the Status Operation
Condition register.

NOTE The datain thisregister is continuously updated and reflects the
current conditions.

Key Type: Thereis no equivalent front-panel key.

6.3.1.2 Operation Enable
. STATus: CPERat i on: ENABI e <i nt eger >
: STATus: CPERat i on: ENAB| e?

This command determines which bits in the Operation Event register will set the
Operation Status Summary bit (bit 7) in the Status Byte Register. The variable
<number> is the sum of the decimal values of the bits you want to enable.

NOTE The preset condition isto have al bitsin this enable register set to
0. To have any Operation Events reported to the Status Byte
Register, one or more bits need to be set to 1.

Key Type: There is no equivalent front-panel key.
Factory Preset: 0O
Range: Oto 32767
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6.3.1.3 Operation Event Query
: STATus: CPERation[: EVEN ] ?

This query returns the decimal value of the sum of the bits in the Operation Event
register.

NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set abit in the event register.

Thedatain thisregister islatched until it is queried. Once queried,
the register is cleared.

Key Type: There is no equivaent front-panel key.

6.3.1.4 Operation Negative Transition
: STATus: CPERat i on: NTRansi tion <i nt eger >
: STATus: CPERat i on: NTRansi ti on?

This command determines which bits in the Operation Condition register will set
the corresponding bit in the Operation Event register when the condition register
bit has a negative transition (1 to 0). The variable <number> is the sum of the
decimal values of the bits that you want to enable.

Key Type: There is no equivalent front-panel key.
Factory Preset: O
Range: Oto 32767

6.3.1.5 Operation Positive Transition
: STATus: CPERat i on: PTRansi ti on <i nt eger >
: STATus: OPERat i on: PTRansi ti on?

This command determines which bitsin the Operation Condition register will set
the corresponding bit in the Operation Event register when the condition register
bit has a positive transition (0 to 1). The variable <number> is the sum of the
decimal values of the bits that you want to enable.

Key Type: There is no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767

6.3.2 Preset the SatusByte

: STATus: PRESet

Sets bitsin most of the enable and transition registersto their default state. It
presets all the Transition Filters, Enable Registers, and the Error/Event Queue
Enable. It has no effect on Event Registers, Error/Event QUEue, |EEE 488.2 ESE,
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and SRE Registers as described in IEEE Standard 488.2-1992, |EEE Sandard
Codes, Formats, Protocols and Common Commands for Use with ANS//IEEE Sd
488.1-1987. New York, NY, 1992.

Key Type: Thereis no equivalent front-panel key.

6.3.3 Questionable Register

6.3.3.1 Questionable Condition
: STATus: QUESt i onabl e: CONDi ti on?

This query returns the decimal value of the sum of the bitsin the Questionable
Condition register.

NOTE The datain thisregister is continuously updated and reflects the
current conditions.

Key Type: There is no equivalent front-panel key.

6.3.3.2 Questionable Enable
: STATus: QUESt i onabl e: ENABl e <nurber >
: STATus: QUESt i onabl e: ENAB| e?

This command determines which bits in the Questionable Event register will set
the Questionable Status Summary bit (bit3) in the Status Byte Register. The
variable <number> is the sum of the decimal values of the bits you want to enable.

NOTE The preset condition is al bitsin this enable register set to 0. To
have any Questionable Events reported to the Status Byte Register,
one or more bits need to be set to 1. The Status Byte Event Register
should be queried after each measurement to check the
Questionable Status Summary (bit 3). If it isequa to 1, acondition
during the test may have made the test resultsinvalid. If it is equal
to 0, thisindicates that no hardware problem or measurement
problem was detected by the analyzer.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: O
Range: Oto 32767

6.3.3.3 Questionable Event Query
: STATus: QUESti onabl e[ : EVENt ] ?

This query returns the decimal value of the sum of the bitsin the Questionable
Event register.
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before a condition register bit can set abit in the event register.

Thedatain thisregister islatched until it is queried. Once queried,
the register is cleared.

Key Type: Thereisno equivalent front-panel key.

6.3.3.4 Questionable Negative Transition
: STATus: QUESt i onabl e: NTRansi ti on <nunber >
: STATus: QUESt i onabl e: NTRansi ti on?

This command determines which bits in the Questionable Condition register will
set the corresponding bit in the Questionable Event register when the condition
register bit has a negative transition (1 to 0). The variable <number> is the sum of
the decimal values of the bits that you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: O
Range: 0to 32767

6.3.3.5 Questionable Positive Transition
: STATus: QUESt i onabl e: PTRansi ti on <nunber >
: STATus: QUESti onabl e: PTRansi ti on?

This command determines which bits in the Questionable Condition register will
set the corresponding bit in the Questionable Event register when the condition
register bit has a positive transition (0 to 1). The variable <number> is the sum of
the decimal values of the bits that you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767

6.3.4 Questionable Calibration Register

6.3.4.1 Questionable Calibration Condition
: STATus: QUESti onabl e: CALi brati on: CONDi ti on?

This query returns the decimal value of the sum of the bitsin the Questionable
Cdlibration Condition register.

NOTE The datain thisregister is continuously updated and reflects the
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current conditions.

Key Type: There is no equivalent front-panel key.

6.3.4.2 Questionable Calibration Enable
: STATus: QUESt i onabl e: CALi brati on: ENABl e <nunber >
: STATus: QUESt i onabl e: CALi brat i on: ENABI e?

This command determines which bits in the Questionable Calibration Condition
Register will set bits in the Questionable Calibration Event register, which also sets
the Calibration Summary bit (bit 8) in the Questionable Register. The variable
<number> is the sum of the decimal values of the bits you want to enable.

Key Type: There is no equivalent front-panel key.

Example STAT.QUES.CAL:ENABLE 16384 could be used if you have
turned off the automatic alignment and you want to query
whether an alignment is needed.

Factory Preset: 32767 (all 1's)
Range: 0to 32767

6.3.4.3 Questionable Calibration Event Query
: STATus: QUESti onabl e: CALi bration[: EVEN] ?

This query returns the decimal value of the sum of the bitsin the Questionable
Calibration Event register.

NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set abit in the event register.

The datain thisregister islatched until it is queried. Once queried,
theregister is cleared.

Key Type: Thereis no equivalent front-panel key.

6.3.4.4 Questionable Calibration Negative Transition
: STATus: QUESt i onabl e: CALi brati on: NTRansi ti on <nunber >
: STATus: QUESt i onabl e: CALI brati on: NTRansi ti on?

This command determines which bits in the Questionable Calibration Condition
register will set the corresponding bit in the Questionable Calibration Event
register when the condition register bit has a negative transition (1 to 0). The
variable <number> is the sum of the decimal values of the bits that you want to
enable.
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Key Type: There is no equivalent front-panel key.
Factory Preset: O
Range: 0to 32767

6.3.4.5 Questionable Calibration Positive Transition
: STATus: QUESt i onabl e: CALI brati on: PTRansi ti on <nunber >
: STATus: QUESt i onabl e: CALI br ati on: PTRansi ti on?

This command determines which bits in the Questionable Calibration Condition
register will set the corresponding bit in the Questionable Calibration Event
register when the condition register bit has a positive transition (0 to 1). The
variable <number> is the sum of the decimal values of the bits that you want to
enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (al 1's)
Range: Oto 32767

6.3.5 Questionable Calibration Extended Needed Register

6.3.5.1 Questionable Calibration Extended Needed Condition
: STATus: QUESt i onabl e: CALI brati on: EXTended: NEEDed: CONDi t i on?

This query returns the decimal value of the sum of the bitsin the Questionable
Cdlibration Extended Needed Condition register.

NOTE The datain thisregister is continuously updated and reflects the
current conditions.

Key Type: Thereisno equivalent front-panel key.

6.3.5.2 Questionable Calibration Extended Needed Enable

: STATus: QUESt i onabl e: CALI brat i on: EXTended: NEEDed: ENABI e
<nunber >

: STATus: QUESt i onabl e: CALI brat i on: EXTended: NEEDed: ENABI e?

This command determines which bits in the Questionable Calibration Extended
Needed Enable Register will set bitsin the Questionable Calibration Event
register, which also sets the Calibration Summary bit (bit 8) in the Questionable
Register. The variable <number> is the sum of the decimal values of the bits you
want to enable.
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Key Type: There is no equivalent front-panel key.

Example STAT:QUES:CAL:EXT:NEED:ENABLE 16384 could be used
if you have turned off the automatic alignment and you want to
query whether an alignment is needed.

Factory Preset: 32767 (all 1's)
Range: 0to 32767

6.3.5.3 Questionable Calibration Extended Needed Event Query
: STATus: QUESt i onabl e: CALi brat i on: EXTended: NEEDed[ : EVENL ] ?

This query returns the decimal value of the sum of the bitsin the Questionable
Calibration Extended Needed Event register.

NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set abit in the event register.

The datain thisregister is latched until it is queried. Once queried,
the register is cleared.

Key Type: There is no equivalent front-panel key.

6.3.5.4 Questionable Calibration Extended Needed Negative Transition

: STATus: QUESt i onabl e: CALi brat i on: EXTended: NEEDed:
NTRansi ti on <nunber >

: STATus: QUESt i onabl e: CALi br at i on: EXTended: NEEDed:
NTRansi ti on?

This command determines which bits in the Questionable Calibration Extended
Needed Negative Transition register will set the corresponding bit in the
Questionable Calibration Event register when the condition register bit has a
negative transition (1 to 0). The variable <number> is the sum of the decimal
values of the bitsthat you want to enable.

Key Type: There is no equivalent front-panel key.
Factory Preset: O
Range: 0to 32767

6.3.5.5 Questionable Calibration Extended Needed Positive Transition

: STATus: QUESt i onabl e: CALi brat i on: EXTended: NEEDed:
PTRansi ti on <nunber >

: STATus: QUESt i onabl e: CALi brat i on: EXTended: NEEDed:
PTRansi ti on?

This command determines which bits in the Questionable Calibration Extended
Needed Positive Transition register will set the corresponding bit in the
Questionable Calibration Event register when the condition register bit has a
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positive transition (0 to 1). The variable <number> is the sum of the decimal
values of the bits that you want to enable.

Key Type: There is no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767

6.3.6 Questionable Calibration Extended Failure Register

6.3.6.1 Questionable Calibration Extended Failure Condition

: STATus: QUESt i onabl e: CALI brati on: EXTended: FAl Lur e:
CONDition?

This query returns the decimal value of the sum of the bitsin the Questionable
Calibration Extended Failure Condition register.

NOTE The datain thisregister is continuously updated and reflects the
current conditions.

Key Type: Thereis no equivalent front-panel key.

6.3.6.2 Questionable Calibration Extended Failure Enable

: STATus: QUESt i onabl e: CALI brat i on: EXTended: FAI Lur e: ENABI e
<nunber >

: STATus: QUESti onabl e: CALI brat i on: EXTended: FAI Lur e: ENAB| e?

This command determines which bits in the Questionable Calibration Extended
Failure Enable Register will set bitsin the Questionable Calibration Event register,
which also setsthe Calibration Summary bit (bit 8) in the Questionable Register.
The variable <number> is the sum of the decimal values of the bits you want to
enable.

Key Type: Thereis no equivalent front-panel key.

Example STAT:QUES:.CAL:EXT:FAIL:ENABLE 16384 could be used if
you have turned off the automatic alignment and you want to
query whether an alignment is needed.

Factory Preset: 32767 (al 1's)
Range: Oto 32767

6.3.6.3 Questionable Calibration Extended Failure Event Query
: STATus: QUESt i onabl e: CALI brati on: EXTended: FAI Lure[: EVEN] ?

This query returns the decimal value of the sum of the bitsin the Questionable
Calibration Extended Failure Event register.
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NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set abit in the event register.

The datain thisregister islatched until it is queried. Once queried,
the register is cleared.

Key Type: There is no equivalent front-panel key.

6.3.6.4 Questionable Calibration Extended Failure Negative Transition

: STATus: QUESt i onabl e: CALi brat i on: EXTended: FAl Lur e:
NTRansi ti on <nunber >

. STATus: QUESt i onabl e: CALi brati on: EXTended: FAl Lur e:
NTRansi ti on?

This command determines which bits in the Questionable Calibration Extended
Failure Negative Transition register will set the corresponding bit in the
Questionable Calibration Event register when the condition register bit has a
negative transition (1 to 0). The variable <number> is the sum of the decimal
values of the bits that you want to enable.

Key Type: There is no equivalent front-panel key.
Factory Preset: O
Range: Oto 32767

6.3.6.5 Questionable Calibration Extended Failure Positive Transition

: STATus: QUESt i onabl e: CALi brat i on: EXTended: FAl Lur e:
PTRansi ti on <nunber >

. STATus: QUESt i onabl e: CALi brat i on: EXTended: FAl Lur e:
PTRansi ti on?

This command determines which bits in the Questionable Calibration Extended
Failure register will set the corresponding bit in the Questionable Calibration
Event register when the condition register bit has apositive transition (0 to 1). The
variable <number> is the sum of the decimal values of the bits that you want to
enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767
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6.3.7 Questionable Frequency Register

6.3.7.1 Questionable Frequency Condition
: STATus: QUESt i onabl e: FREQuency: CONDi t i on?

This query returns the decimal value of the sum of the bitsin the Questionable
Frequency Condition register.

NOTE The datain thisregister is continuously updated and reflects the
current conditions.

Key Type: Thereisno equivalent front-panel key.

6.3.7.2 Questionable Frequency Enable
: STATus: QUESt i onabl e: FREQuency: ENABI e <nunber >
: STATus: QUESt i onabl e: FREQuency: ENABl e?

This command determines which bits in the Questionable Frequency Condition
Register will set bitsin the Questionable Frequency Event register, which also sets
the Frequency Summary bit (bit 5) in the Questionable Register. The variable
<number> is the sum of the decimal values of the bits you want to enable.

Key Type: Thereisno equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767
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6.3.7.3 Questionable Frequency Event Query
: STATus: QUESt i onabl e: FREQuency[ : EVENL ] ?

This query returns the decimal value of the sum of the bitsin the Questionable
Frequency Event register.

NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set abit in the event register.

The datain thisregister islatched until it is queried. Once queried,
the register is cleared.

Key Type: There is no equivalent front-panel key.

6.3.7.4 Questionable Frequency Negative Transition
: STATus: QUESt i onabl e: FREQuency: NTRansi ti on <nunber >
: STATus: QUESt i onabl e: FREQuency: NTRansi ti on?

This command determines which bits in the Questionable Frequency Condition
register will set the corresponding bit in the Questionable Frequency Event register
when the condition register bit has a negative transition (1 to 0). The variable
<number> is the sum of the decimal values of the bits that you want to enable.

Key Type: There is no equivalent front-panel key.
Factory Preset: O
Range: 0to 32767

6.3.7.5 Questionable Frequency Positive Transition
: STATus: QUESt i onabl e: FREQuency: PTRansi ti on <nunber >
: STATus: QUESt i onabl e: FREQuency: PTRansi ti on?

This command determines which bits in the Questionable Frequency Condition
register will set the corresponding bit in the Questionable Frequency Event register
when the condition register bit has a positive transition (0 to 1). The variable
<number> is the sum of the decimal values of the bits that you want to enable.

Key Type: There is no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: 0to 32767
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6.3.8 Questionable Integrity Register

6.3.8.1 QuestionableIntegrity Condition
: STATus: QUESti onabl e: I NTegrity: COND ti on?

This query returns the decimal value of the sum of the bitsin the Questionable
Integrity Condition register.

NOTE The datain thisregister is continuously updated and reflects the
current conditions.

Key Type: Thereisno equivalent front-panel key.

6.3.8.2 Questionable Integrity Enable
: STATus: QUESt i onabl e: | NTegri ty: ENABl e <nunber >
. STATus: QUESti onabl e: | NTegri ty: ENABl e?

This command determines which bitsin the Questionable Integrity Condition
Register will set bitsin the Questionable Integrity Event register, which also sets
the Integrity Summary bit (bit 9) in the Questionable Register. The variable
<number> is the sum of the decimal values of the bits you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767

6.3.8.3 Questionable Integrity Event Query
: STATus: QUESt i onabl e: | NTegrity[: EVEN]?

This query returns the decimal value of the sum of the bitsin the Questionable
Integrity Event register.

NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set a bit in the event register.

Thedatain thisregister is latched until it is queried. Once queried,
the register is cleared.

Key Type: Thereisno equivalent front-panel key.
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6.3.84 Questionable Integrity Negative Transition
: STATus: QUESt i onabl e: | NTegri ty: NTRansi ti on <nunber >
: STATus: QUESti onabl e: | NTegri ty: NTRansi ti on?

This command determines which bits in the Questionable Integrity Condition
register will set the corresponding bit in the Questionable Integrity Event register
when the condition register bit has a negative transition (1 to 0). The variable
<number> is the sum of the decimal values of the bits that you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: O
Range: 0to 32767

6.3.8.5 Questionable Integrity Positive Transition
: STATus: QUESt i onabl e: | NTegri ty: PTRansi ti on <nunber >
: STATus: QUESti onabl e: I NTegrity: PTRansi ti on?

This command determines which bits in the Questionable Integrity Condition
register will set the corresponding bit in the Questionable Integrity Event register
when the condition register bit has a positive transition (0 to 1). The variable
<number> is the sum of the decimal values of the bits that you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767

6.3.9 Questionable Integrity Signal Register

6.3.9.1 Questionable Integrity Signal Condition
: STATus: QUESti onabl e: I NTegrity: SI GNal : CONDi ti on?

This query returns the decimal value of the sum of the bitsin the Questionable
Integrity Signal Condition register.

NOTE The datain thisregister is continuously updated and reflects the
current conditions.

Key Type: There is no equivalent front-panel key.

6.3.9.2 Questionable Integrity Signal Enable
: STATus: QUESti onabl e: I NTegrity: SI G\al : ENABl e <nunber >
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: STATus: QUESt i onabl e: | NTegri ty: SI G\al : ENAB| e?

This command determines which bitsin the Questionable Integrity Signal

Condition Register will set bits in the Questionabl e Integrity Signal Event register,
which also setsthe Integrity Summary bit (bit 9) in the Questionable Register. The
variable <number> is the sum of the decimal values of the bits you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (al 1's)
Range: Oto 32767

6.3.9.3 Questionable Integrity Signal Event Query
. STATus: QUESti onabl e: I NTegrity: SIGNal [ : EVEN] ?

This query returns the decimal value of the sum of the bitsin the Questionable
Integrity Signal Event register.

NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set abit in the event register.

Thedatain thisregister islatched until it is queried. Once queried,
the register is cleared.

Key Type: Thereis no equivalent front-panel key.

6.3.9.4 QuestionableIntegrity Signal Negative Transition
: STATus: QUESti onabl e: I NTegrity: SI GNal : NTRansi ti on <nunber >
: STATus: QUESti onabl e: I NTegri ty: SI G\al : NTRansi ti on?

This command determines which bitsin the Questionable Integrity Signal
Condition register will set the corresponding bit in the Questionable Integrity
Signal Event register when the condition register bit has a negative transition (1 to
0). The variable <number> is the sum of the decimal values of the bits that you
want to enable.

Key Type: There is no equivalent front-panel key.
Factory Preset: O
Range: Oto 32767

6.3.9.5 QuestionableIntegrity Signal Positive Transition
: STATus: QUESti onabl e: I NTegri ty: Sl G\al : PTRansi ti on <nunber >
: STATus: QUESti onabl e: | NTegrity: SI G\al : PTRansi ti on?
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This command determines which bits in the Questionable Integrity Signal
Condition register will set the corresponding bit in the Questionable Integrity
Signal Event register when the condition register bit has a positive transition (0 to
1). The variable <number> is the sum of the decimal values of the bits that you
want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767

6.3.10 Questionable Integrity Uncalibrated Register

6.3.10.1 Questionable Integrity Uncalibrated Condition
: STATus: QUESti onabl e: I NTegrity: UNCal i brat ed: CONDi ti on?

This query returns the decimal value of the sum of the bitsin the Questionable
Integrity Uncalibrated Condition register.

NOTE The datain thisregister is continuously updated and reflects the
current conditions.

Key Type: There is no equivalent front-panel key.

6.3.10.2 Questionable Integrity Uncalibrated Enable
: STATus: QUESt i onabl e: | NTegri ty: UNCal i br at ed: ENABI e
: STATus: QUESti onabl e: | NTegri ty: UNCal i br at ed: ENABI e?

This command determines which bits in the Questionable Integrity Uncalibrated
Condition Register will set bitsin the Questionable Integrity Uncalibrated Event
register, which also sets the Data Uncalibrated Summary bit (bit 3) in the
Questionable Integrity Register. The variable <number> is the sum of the decimal
values of the bits you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: 0to 32767

6.3.10.3 Questionable Integrity Uncalibrated Event Query
: STATus: QUESt i onabl e: | NTegrity: UNCal i brat ed[ : EVENt ] ?

This query returns the decimal value of the sum of the bitsin the Questionable
Integrity Uncalibrated Event register.
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NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set abit in the event register.

Thedatain thisregister is latched until it is queried. Once queried,
the register is cleared.

Key Type: Thereis no equivalent front-panel key.

6.3.10.4 Questionable Integrity Uncalibrated Negative Transition

: STATus: QUESti onabl e: I NTegrity: UNCal i brat ed: NTRansi ti on
<nunber >

: STATus: QUESti onabl e: | NTegri ty: UNCal i br at ed: NTRansi ti on?

This command determines which bits in the Questionable Integrity Uncalibrated
Condition register will set the corresponding bit in the Questionable Integrity
Uncalibrated Event register when the condition register bit has a negative
transition (1 to 0). The variable <number> is the sum of the decimal values of the
bits that you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: O
Range: Oto 32767

6.3.10.5 Questionable Integrity Uncalibrated Positive Transition

: STATus: QUESti onabl e: I NTegri ty: UNCal i br at ed: PTRansi ti on
<nunber >

: STATus: QUESt i onabl e: | NTegri ty: UNCal i br at ed: PTRansi ti on?

This command determines which bits in the Questionable Integrity Uncalibrated
Condition register will set the corresponding bit in the Questionable Integrity
Uncalibrated Event register when the condition register bit has apositive transition
(Oto 1). The variable <number> is the sum of the decimal values of the bits that
you want to enable.

Key Type: Thereisno equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767

6.3.11 Questionable Power Register

6.3.11.1 Questionable Power Condition
: STATus: QUESt i onabl e: POMr: CONDi ti on?

This query returns the decimal value of the sum of the bitsin the Questionable
Power Condition register.
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NOTE The datain thisregister is continuously updated and reflects the
current conditions.

Key Type: Thereis no equivalent front-panel key.

6.3.11.2 Questionable Power Enable
: STATus: QUESt i onabl e: POMr : ENABl e <nunber >
: STATus: QUESt i onabl e: POMér : ENABI e?

This command determines which bits in the Questionable Power Condition
Register will set bitsin the Questionable Power Event register, which also setsthe
Power Summary bit (bit 3) in the Questionable Register. The variable <number> is
the sum of the decimal values of the bits you want to enable.

Key Type: There is no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: 0to 32767

6.3.11.3 Questionable Power Event Query
: STATus: QUESt i onabl e: POMNer[: EVEN ] ?

This query returns the decimal value of the sum of the bitsin the Questionable
Power Event register.

NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set abit in the event register.

The datain thisregister islatched until it is queried. Once queried,
theregister is cleared.

Key Type: Thereis no equivalent front-panel key.
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6.3.11.4 Questionable Power Negative Transition
: STATus: QUESt i onabl e: POMr: NTRansi ti on <numnber >
: STATus: QUESt i onabl e: POMr : NTRansi ti on?

This command determines which bitsin the Questionable Power Condition
register will set the corresponding bit in the Questionable Power Event register
when the condition register bit has a negative transition (1 to 0). The variable
<number> is the sum of the decimal values of the bits that you want to enable.

Key Type: Thereisno equivalent front-panel key.
Factory Preset: O
Range: Oto 32767

6.3.11.5 Questionable Power Positive Transition
: STATus: QUESt i onabl e: POMr : PTRansi ti on <numnber >
: STATus: QUESt i onabl e: POMr : PTRansi ti on?>

This command determines which bits in the Questionable Power Condition
register will set the corresponding bit in the Questionable Power Event register
when the condition register bit has a positive transition (0 to 1). The variable
<number> is the sum of the decimal values of the bits that you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: Oto 32767

6.3.12 Questionable Temperature Register

6.3.12.1 Questionable Temperature Condition
: STATus: QUESt i onabl e: TEMPer at ure: CONDi ti on?

This query returns the decimal value of the sum of the bitsin the Questionable
Temperature Condition register.

NOTE Thedatain thisregister is continuously updated and reflects the
current conditions.

Key Type: There is no equivalent front-panel key.
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6.3.12.2 Questionable Temperature Enable
: STATus: QUESt i onabl e: TEMPer at ur e: ENABl e <nunber >
: STATus: QUESt i onabl e: TEMPer at ur e: ENABI| e?

This command determines which bitsin the Questionable Temperature Condition
Register will set bitsin the Questionable Temperature Event register, which also
sets the Temperature Summary hit (bit 4) in the Questionable Register. The
variable <number> is the sum of the decimal values of the bits you want to enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (all 1's)
Range: 0to 32767

6.3.12.3 Questionable Temperature Event Query
: STATus: QUESti onabl e: TEMPerature[: EVEN ] ?

This query returns the decimal value of the sum of the bitsin the Questionable
Temperature Event register.

NOTE The register requires that the associated PTR or NTR filters be set
before a condition register bit can set abit in the event register.

Thedatain thisregister islatched until it is queried. Once queried,
the register is cleared

Key Type: There is no equivalent front-panel key.

6.3.12.4 Questionable Temper ature Negative Transition
: STATus: QUESt i onabl e: TEMPer at ur e: NTRansi ti on <nunber >
: STATus: QUESt i onabl e: TEMPer at ur e: NTRansi ti on?

This command determines which bits in the Questionable Temperature Condition
register will set the corresponding bit in the Questionable Temperature Event
register when the condition register bit has a negative transition (1 to 0). The
variable <number> is the sum of the decimal values of the bits that you want to
enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 0O
Range: 0to 32767
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6.3.12.5 Questionable Temperature Positive Transition
: STATus: QUESt i onabl e: TEMPer at ur e: PTRansi ti on <nunber >
: STATus: QUESt i onabl e: TEMPer at ur e: PTRansi ti on?

This command determines which bitsin the Questionable Temperature Condition
register will set the corresponding bit in the Questionable Temperature Event
register when the condition register bit has a positive transition (0 to 1). The
variable <number> is the sum of the decimal values of the bits that you want to

enable.

Key Type: Thereis no equivalent front-panel key.
Factory Preset: 32767 (all 1's)

Range: Oto 32767
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7 Menu Maps. Spectrum Analysis

This chapter provides avisua representation of the front-panel keys and their associated menu keys.
These menu maps arein aphabetical order by the front-panel key label or oval cross-reference label.
You can locate detailed information about each key/function at the page number listed in the figure title
for each menu. For one-button measurement menus see the One-Button Power Measurements User’s and
Programmer’s Reference.

383



Menu Maps: Spectrum Analysis
Directions for Use

Directionsfor Use
Refer to the following notesto utilize the key-flow diagrams:

« Start from the upper left corner of each measurement diagram. Go to the right, and go from the top to
the bottom.
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* When changing akey from auto (with underline) to manual, just press that key one time.

*  When entering a numeric value for f r equency, avalue with units, use the numeric keypad and
terminate the entry with the appropriate unit selection from the softkeys displayed.

*  When entering a numeric value for aunitlessvalue, like Avg Nunber , use the numeric keypad and
terminate the entry with the Enter front-panel key.

» Instead of using the numeric keypad to enter avalue, it may be easier to use the front-panel knob or
Up/Down arrow keys.

Table 7-1 Menu Map L egend

Icon Description

This represents the analyzer front-panel key.

An oval represents additional levels of menus.

This box shows how the softkey default condition is displayed. Default parameters or

values are underlined wherever possible.
ADCDither
o) af
A dagger to the | eft of a softkey indicates that when the key is pressed thisis an active
T function.
A double-dagger to the left of the softkey indicates afunction that is not always
:I: available. It is dependent on other instrument settings.

A bar on the left of two or more softkeys indicates that the keys are amutually
exclusive choice.
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Alpha Editor Keys, 1 of 2
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to configure
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licensing and the
LAN interface.
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name files.
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Alpha Editor Keys, 2 of 2

Alpha Editor 3
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Editor 3' menu
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AMPLITUDE
Y Scale

AMPLITUDE Y ScaleKey, 1 of 2 (See page 35)
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AMPLITUDE Y Scale Key, 2 of 2 (See page 35)

Edit
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Auto CoupleKey, 1 of 3 (See page 55)

AUTO
COUPLE

pe849a

Auto Couple

Auto All

FFT & Sweep
Auto: Best Dynamice
Range

FFT&Sweep

PhNoise Opt
Fast Tunep
Auto Man

PhNoise Opt
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Auto Man
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Avg/VBW Type
Log-Pwr (Video)»
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Auto Man
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Auto Couple Key, 2 of 3 (See page 55)

Avg/VBW type PhNoise Opt FFT & Sweep
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Auto Couple Key, 3 of 3 (See page 55)

ADC Dither

pe851a

ADC Ranging

ADC Dither

(Best Log Accy)

Auto

On

Off]
(Best Noise)

ADC Ranging

Autorange
(Best S/N)

Bypass
(Best £(f))

>
c
—t
o
@)
o
c
=i
o
A
®
=<
H
o
=4
w
~
n
@
®
o
D
Q
)
ol
al
N—r

sisAreuy wni1oads :sdey nusiy

sIsAjeuy wnnoads :sdejy nuay




) Jawdey)d

Z6€

BW/Avg K ey (See page 67)
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Det/Demod K ey (See page 77)

j

> Detector

det/demod

Detector

Auto

Quasi Peak
(CISPR)

Normal

EMI Average
(CISPR)

Average
(Log/RMS/V)

EMI Peak
(CISPR)

Peak

MIL Peak

Sample

Negative Peak

More
1o0f2

More
2 of 2

W)

S 5
-
gc
3 5
° 5
o n
~

oL
< o
~ O
n =
DO <
© 3
ko]

2 Z
«Q

o 2
N5
o

sisAreuy wni1oads :sdey nusiy




) Jawdey)d

v6€

Display Key, 1 of 2 (See page 87)

Display '

If no measurement
is chosen (Meas Off
Selected)

Display

Note: The menus under
Display are measurement
dependent and vary with each
measurement

pe908a

Full Screen
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Display Key, 2 of 2 (See page 87)

Limits

Limit 1

Limit 1

Type
Upper
Lower

Freq Interp
Log Lin

Edit
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Limit1
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Freg Time
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Delete All Limits

Limit Display
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Limits (Display-2)

Same as Limit 1 (above)
but menu title is "Limit 2"

Y
(%]
=
Q
<
=
(9]
<
(I
o
=
N
~~~
n
D
(0]
©
QD
«Q
(]
oo
\I
N

sisAreuy wni1oads :sdey nusiy

sIsAreuy wnioads :sdey nuaiy



) Jawdey)d

96€

File Key, 1 of 6 (See page 105)

pe856a

Alpha Editor 2

File File »  Delete All Create Dir
Catalog » Create Dir» Delete All Now Creat?\lgvi\;
Delete »
Copy» Name»
Rename > Delete All» Dir Up
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File Key, 2 of 6 (See page 105)
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File Key, 3 of 6 (See page 105)

Save

Save Now

Type
State

Format

> wez

When Type = Screen:

When Type = Trace:

When Type = Corrections: ‘

Trace + State

Source

All Traces™

Name»

Dir Up

Dir Select

pe858a

Source

Trace 1

Trace 2

Trace 3

All Traces

When Type = Limits:

Source

Limit 1

Limit 2

Source

Antenna

Cable

Other

User

Otherwise, Source is
greyed out.

Format

Bitmap

Reverse
Bitmap

When Type = Trace:

Format

Trace + State

Csv

Otherwise, Format is
greyed out.

Alpha Editor 2
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File Key, 4 of 6 (See page 105)

Ce Cooee D

y 4
Load Delete Copy

Load Now Delete Now Copy Now

Type Type
;%/aag > Type 3 State” Type 1 State” Type 1
sm» Sort» Sort» Sort

Dir
Destination >ﬁ.,{ When Type = Trace: ‘ ‘ When Type = Limits: From To
Destination Source
Trace 1 Limit 1 1 - * i
Dir Up o o
Trace 2 Limit 2
oI Select Dir Select Dir Select
Trace 3 Otherwise, Destination is
greyed out.
pe859a
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File Key, 5 of 6 (See page 105)

Rename

File (4)

Sort

Rename

Rename Now

Type
State

Type 1

Sort»

Sort

Name»

v

Alpha Editor 2

Dir Up

Dir Select

Sort

By Date

By Name

By Extension

By Size

Order

Up
Down
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File Key, 6 of 6 (See page 105)

Used for
Catalog,
Copy,
Rename and
Delete

Used for Save

Type

Type

Used for Load

All

Corrections

State

Trace

Limits

Screen

More
lof2

More
20f2

Type Type
Corrections
State
Trace
Limits
Screen
More More
1of2 20f2

File (6)

Type Type
Corrections
State
Trace
Limits
More More
1lof2 20f2
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FREQUENCY Channe Key (See page 131)

FREQUENCY
Channel

pe862a

Freg/Channel

Center Freq
13.2550000 GHz

Start Freq
10.0000000 MHz

Stop Freq
26.5000000 GHz

CF Step
2.64900000 GHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off
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| nput/Output Key (See page 137)

Input/
Output

Input/Output

Input Port
RF™

W

»

Input/Output

RF Coupling
AC DC
Input Mixer»
321.4 MHz
IF Out Opt»
SA t
Readback:
Key reads “Microwave pW / mmw SA
Preselector On/Off” OPreselectc())rfsf
for microwave PSAs. on Readback:
DnCnv
WBIF

321.4 MHz Opt

Spectrum
Analyzer

Dnconverter
321.4 MHz IF
(SA Disabled)

Input Port

RF

Amptd Ref
(f=50 MHz)
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Input/Output, 2 of 2 (See page 137)

) Jawdey)d

14014

S
» Ext Mix Band Ext Mix Band Ext Mix Band
18.-26.5 GHz 75-110 GHz
User
(K) w)
Input Mixer *{ Signal ID Mode —»  Mixer Config
- 26.5-40 GHz 90-140 GHz
Input Mixer Image Harmon_lg ) ")
Int Ext Suppress Auto Man
33-50 GHz 110-170 GHz
Ext Mix Band Mixer Type Q D)
18-26.5 GHz» Image Shift
Presel  Unpre
® ~nere 40-60 GHz 140-220 GHz
Signal ID t Mixer Bias ) (G)
on Off N 0.00 mA
on oft 50-75 GHz 170-260 GHz
Signal ID Mode V) )
Image Suppress
60-90 GHz 220-325 GHz
(B) )
More - More More
1of3 = 20f3 30f3 _
>
©
c Z
5 3
Mixer Config» 9 c
S Z
c o
~ O
g \
< 2
78
Input/Output(2) 3 2
3 3
¢z
)
=<
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Marker Key (See page 153)

]

Marker

A

If no measurement
is chosen (Meas Off
Selected)

Note: The menus under
Marker are measurement
dependent and vary with each

measurement

Readout

Frequency

Period

Time

Inverse Time

E— Marker Marker

Select Marker Select Marker

1 2 3 4 1 2 3 4

T N | Marker Trace

ormal Auto 1 2 3

T Delt Readout

elta Frequency

T Delta Pair Marker Table
(Tracking Ref)

Ref A On off

f Span Pair Marker All Off
Span Center
Off

More More

lof2 20f2
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Marker --> Key (See page 169)

Marker ->

Mkr -> CF

Note: This key is disabled if the
Spectrum Emission Mask
Measurement is chosen

Mkr-> CF Step

Marker ->

Mkr -> Start

Mkr -> Stop

Mkr A -> Span

Mkr A -> CF

Mkr -> Ref Lvl
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Marker Fctn Key (See page 163)

Marker
Fctn

Note: This key is disabled if the
Spectrum Emission Mask
Measurement is chosen

pe867a

Marker Fctn

o>

Marker Count

Select Marker
1 2 3 4

Marker Noise

Band / Intvl
Power

Function Off

Marker Count
On Off

Gate Time
100.0 ms
Auto Man

Marker Count»
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MODE Key (See page 173)

MODE '

pe868a

Mode

Spectrum
Analysis

Note:when measurement
applications are loaded, this
menu contains a key for
each loaded application.
Please refer to the
documentation for the
specific application you are
using for these menus.
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Peak Search Key (See page 185)

Peak Search l

pe869a

Peak Search Peak Search > Search Param »  Peak Table —» Peak Readout
Next Peak OnContinuous&# Peak %xggrgg on Peak Tatél?f Al
Next Pk Right Plfg-ghégsggg Freq Pea:_n?‘ié > Display Line
Next Pk Left Search Param»— ParamPeak Seﬂ Peak Read%ﬁ»— < Display Line
Min Search Peak Table»
Pk-Pk Search
Mkr -> CF
More More
lof2 20f2

0
D
Q
=
wn
D
Q
=
(¢
>
A
D
<
—~
wn
D
D
o
QD
«Q
(¢
[y
oo
Ol
~

sisAreuy wni1oads :sdey nusiy

sIsAreuy wnioads :sdey nuaiy



) Jawdey)d

oty

Preset Key (See page 191)

pe870a

If System selection of Preset
Type is Factory or Mode, this
tkey immediately performs
mode setup or a full factory
preset.

If System selection of Preset
Type is User Preset, then - Preset

this menu appears.

User Preset

/ Saves state for all modes

Mode Preset

Factory Preset

Save User
Preset
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Print Setup Key (See page 195)

PRINT
SETUP

Grayed out unless PCL5 printer

Grayed out unless Color Capable printer ‘

pe871a

Print Setup

Printer Setup»

t

Orientation _

Portrait ™

Page Size

Letter

¥

Color
On Off

Page Size Orientation Printer Setup Print Setup
Executive Portrait PCL3 Lang;éxgg 1 Prlnts/Pagg
Letter Landscape YeCSolor Capa?\:g Eject Page
Legal
Ledger
A4
A3
More
20f2

More
1of2

-

i
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SPAN X Scale K ey (See page 207)

SPAN
X Scale

pe872a

Span

Span
26.4900000
GHz

Span Zoom

Full Span

Zero Span

Last Span

9
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X
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SWEEP '

pe873a

Sweep Key (See page 211)

Sweep

Sweep Time
66.24 ms
Auto Man

Sweep
Single Cont

Auto Sweep Time

Norm Accy
Gate
On Off

Gate Setup»

Points
601

Gate Setup
Gate View
On Off
Polarity
Pos Neg
Delay
3.0ms Gate Source
Ext Front
Lfggrrt\z (Ext Trig In)
' 150V
Ext Rear
(Trigger In)
150V
Gate Source [ RF Burst

Front

(IF Wideband)
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System Key, 1 of 4 (See page 221)

SYSTEM l

pe874a

System

Show Errors»

Power On/
Preset”

Time/Date »

Alignments»

Config /0 »

Reference»

More
1of3

Show Errors

PwrOn/Preset

Time/Date

Alignments

Config I/O

Refererence

System

Show System»

System

Show System

Licensing »,

Show Hdwr»

Show Hdwr

Color Palette»

Personality »

—»{ Color Palette

Security»

Diagnostics »

Restore Sys
Defaults

More
20f3

Service »|

More
30f3

Licensing

Personality

Security

Service

(T2z abed 2as) ¥ J0 T ‘Ao WLISAS
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System Key, 2 of 4 (See page 221)

Config 110 Color Palette

Alignments

Time/Date

Alignments » Align Subsys Config I/10 Color Palette Time/Date
. GPIB
Auto Align ; Time/Date
on  Alert Off AlignRF| 1 Address Default o
18 on
) : IP Address i ;
Align All Now AlignIF| t Vision Impair 1 Date Format
9 199.199.199.199 P MDY DMY
. . Host Name . i ; i
Align Subsys» | Align ADC > Alpha Editor 2 Vision Impair 2 Set Time
9 Y aaaa P P 182544
Align Current IF Subnet Mask ; ;
t Optical Filter Set Date
Flatness 255.255.0.0 SCPI LAN P 20010102
. SCPI Telnet
Align Current 1| Gateway Address
SysGain 0.0.0.0 Port 5023 Monochrome
On Off
’ . SCPI Socket
Align Audio
it ; SCPI LAN» Port 5025
Digitizer Gain On Off
Restore Align SICL Server
Defaults On Off

System (2)
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System Key, 3 of 4 (See page 221)

PwrOn/Preset

Diagnostics

PwrOn/Preset

Preset Type

Power On
Last Preset

User

Preset Type N

Mode

Mode

Save User
Preset

Factory

System (3)

Diagnostics

Front Panel
Test

Reference

Licensing

Option»

License Key»

Alpha Editor 1

Alpha Editor 1

Activate License

Delete
License

Show License »

Reference

Freq Ref
10.0000000 MHz
Int Ext

10 MHz Out
Off On

92
<
n
—
@D
3
A
D
=<
[N
o
-
S
—~
wn
D
(4]
e
<)
«Q
®
N
N
[
~

sisAreuy wni1oads :sdey nusiy

sIsAreuy wnioads :sdey nuaiy



) Jawdey)d

LTV

System Key, 4 of 4 (See page 221)

P Cortfirm?

Yes

Show Errors Show Hawr Show System Personality Security
Show Errors Show Howr Show System Show License Personality Security
Secure
Previous Page Erase
Al
Secure
Next Page Erase
User
Security
Enabled”
Verbose SCPI
On Off
Clear Error
Queue
System (4)
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j

Trace/View

Trace/View Key (See page 261)

Trace
2 3

=

Trace/View

Clear Write

Max Hold

Min Hold

View

Blank

More
1of2

Operations»

Operations

Normalize |

1<>2

Normalize

[off™

2-DL->2

Store Ref
(1->3)

2<>3

Normalize
On Off

Norm Ref Lvl
0.00 dB

Norm Ref Posn
10

More
20f2

Ref Trace
(Trace 3)
View Blank

Trace/View
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Trig Key (See page 271)

TRIG l

Trig Trig
Free Run t|Pos Trig Slﬁgg
Trig Delay
Video ¥ 1.000 ps
On Off
Line
Ext Front
T (Ext Trig In)
150V
Ext Rear
+ (Trigger In)
150V
RF Burst
(IF Wideband)
More More
lof2 2 of 2
+ Entire menu grayed out
Trig when Gate View is on

sIsAreuy wnioads :sdey nuaiy

_|
=.
«Q
X
o)
<
o)
wn
@
o®
©
)
Q
®
N
~l
=
N—r

sisAreuy wni1oads :sdey nusiy




Menu Maps: Spectrum Analysis
Trig Key (See page 271)
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I ndex

Symbols

*CLS, 341
*ESE, 354
*ESR?, 354
*LRN, 359
*RST, 31
*SRE, 352
*STB?, 352

Numerics

10 dB step, 53

10 MHz Out key, 244

2 dB step, 53

26 - 50 GHz key, 42

3-26 GHz key, 41, 42
321.4 MHz output, 139, 140
488.2 |EEE commands, 357

A

Activate key, 251
ADC dither

automatic, 63

off, 64

on, 64
ADC Dither key, 62
ADC ranging

automatic, 64

bypass, 64, 65
ADC Ranging key, 64
aign

now, 362
Align ADC key, 234
Align All Now key, 232
Align Audio Digitizer Gain key, 235
Align Current IF Flatness key, 235
Align Current SysGain key, 235
Align IF key, 234
Align RF key, 233
Align Subsys key, 233
aligning

ADC, 234

dignall, 232

audio digitizer gain, 235

automatic align, 231

IF, 234

IF flatness, 235

RF, 233

subsystems, 233

system gain, 235
alignment functions, 258
alignments

time corrections, 236
Alignments key, 231, 243
All key, 108
All Traceskey, 116
alpha editor

menu map, 385, 386
Amplitude key, 97
amplitude reference, 137
amplitude Y scale

menu map, 387, 388
AMPLITUDEY Scalefront-panel key,

35
Amptd Interp key, 100
Amptd Ref key, 137
angle parameter (variables), 283
Annotation key, 104
antenna

correction, 49
Antenna correction key, 49, 50
applet, 318
applications

installing, 252

selecting, 179, 180, 181
applications, selecting, 179
Applying Corrections key, 48
arbitrary block data, 284
ASCI| dataformat, 128
Attenuation key, 36
attenuator step

10dB, 53

2dB, 53
Attn Step key, 53
Auto Align key, 231
Auto All key, 55
auto couple, 55

menu map, 389, 390, 391
AUTO COUPLE front-panel key, 55
auto coupling

Auto All, 55
Auto key, 73, 79

phase noise, 61
Auto Sweep Time key, 213
Autorange key

ADC ranging

autorange, 65
Average key, 71, 81
averaging, 71

log-power, 72

power, 72

traces, 377, 378

type, 74

Auto, 73

Log power, 73
power, 74
voltage, 74

video, 72

voltage, 72
Avg/VBW Type key, 72, 74

phase noise, 62

B
B,M,T measurements, 290

Band/Intvl Power key, 165
bandwidth power, 165
bandwidth ratio
video to resolution, 69
BASIC programming, 312
binary data order, setting, 128
bit_pattern parameter (variables), 283
Bitmap
format, 115
screen file, 106
Bitmap key, 115
Blank key, 265
block data
arbitrary, 284
identifying block size, 284
parsing output, 284
book
terms, 31
book, using, 31
boolean parameter (commands), 282
bottom/middle/top measurements, 290
bus
clear command, 309
LAN, 302
LAN cable, 324
BW/Avg
menu map, 392
BW/Avg front-panel key, 67, 155,
156, 158, 159, 160, 161, 162,
174, 175, 176, 177
By Date key, 109
By Extension key, 110
By Name key, 109
By Size key, 110
Bypass key, 65
byte order, setting data, 128

C

C language
addressing sessions, 332
closing sessions, 333
compiling and linking, 327
creating, 326
example, 329
opening session, 330
sessions, 330
using VISA library, 326
using VISA transition library, 327,
329
C programming, socket LAN, 318
cable
correction, 49
cable, LAN, 324
calibration
condition register, 366, 367, 368,
369, 370, 371
defaults, 236
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frequency corrections on/off, 232
functions, 258
|EEE command, 357
monitoring status of, 355
query, 357
time corrections, 236
calibration condition register, 367,
369, 370, 371
Catalog
key, 107
Center Freq key, 131
center frequency, marker to, 187
CF Step key, 134
Change Title key, 102
changing
frequency span, 207, 208, 209
Clear Error Queue key, 222
clear status, |EEE command, 357
Clear Title key, 103
Clear Write key, 263
clearing errors, 222
CLS command, 342
code, programming
compatibility across PSA modes,
294, 296
compatibility, PSA series versus
VSA, 297
Color Capable key, 197
Color key, 199
color paette
defaults, 245
selecting, 247
Color Palette key, 245
command complete, 359
commands
boolean parameter, 282
compatibility across PSA modes,
294, 296
keyword parameter, 282
multiple on aline, 285
parameters, 282
PSA seriesversus VSA
compatibility, 297
syntax, 279
termination, IEEE, 285
units parameter, 282
valid commands, 280
variable parameter, 282
variable parameter keywords, 282
compatibility, programming
across PSA modes, 294
PSA seriesversus VSA, 297
condition of instrument, 337, 341
condition register, 341
Config 1/0 key, 237
configuration
GPIB address, 237

host ID, 238

host name, 238

IP address, 238, 239

LAN, 239
configuring

mixer, 147
Connected To Previous key, 97
connection errors, 318
connection refused error, 320, 321
connection timed out error, 320, 321
continuous measurements, 175
Continuous Pk key, 187
control keys, 33, 151, 183
Control LAN Telnet key, 240
Control SICL LAN key, 241
Control Socket LAN key, 240
controller, 334
controlling

gatetime, 167
Copy key, 122
Copy Now key, 122
copying

files, 122
correction

antenna, 49, 50

cable, 49

frequency, 51, 52

other, 49

user, 49
correction constant default, 236
Corrections

filetype, 106
corrections

applying, 48

time, 236
Corrections key, 48, 109
counter, 166
Coupling key, 138
couplings, 31
Create Dir key, 126
Create Dir Now key, 126
creating

directories, 126

directories now, 126
csv

format, 115
CSV key, 115
CSV trace type, 106

D

data

arbitrary blocks, 284
data byte order

setting, 128
dataformat, 128
datato afile

moving, 127

date

display on/off, 228

displaying, 228

setting, 228
Date Format key, 228
dBm key, 43
dBmV key, 43, 44
dBuV key, 45, 46
debugging errorsin programs, 222
default

color palette, 245
Default key, 245
defaults

LAN, 319

restoring

system, 247

defining

limits, 91
definitions

dependencies/couplings, 31

example, 31

factory preset, 31

maximum value, 31

remote command, 31

state saved, 31

terms, 31
degree parameter (variables), 283
Delete

key, 251
Delete All key, 127
Delete All Limitskey, 102
Delete All Now key, 127
Delete key, 121
Delete Limit key, 98
Delete Now key, 121
Delete Point key, 98
deleting

files, 121, 127

limits, 102

options, 251
Deltakey, 156
Delta Pair key, 156
dependencies, 31
Dependencies/Couplingsterm, 31
destination

trace 1, 120

trace 2, 120

trace 3, 120
Destination key, 119
Det/Demod

menu map, 393
Det/Demod key, 77
detection

auto on/off, 79

average, 81

negative peak, 83

normal, 81
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peak, 82
RMS, 86
sample, 82
detector
EMI, 83, 84, 85
MIL, 85
RMS averaging, 72
rules for auto selection, 80
Detector key, 77
phase noise, 62
device clear command, 309
diagnostics, 258
Diagnostics key, 247
Dir From/To key, 123
Dir Select key, 110, 117, 120, 122,
124, 125, 126
Dir Up key, 110, 116, 120, 122, 123,
125, 126
directories
creating, 126
selecting, 120
display
marker readout, 160
frequency, 161
inversetime, 161
period, 161
time, 161
menu map, 394, 395
on/off, 104
trace, 135
Display front-panel key, 87
display line
adjusting, 87, 88, 89, 90
Display Linekey, 87, 88, 89, 90
display of gate setup, 215
display windows
Marker Table, 162
displaying
errors, 221
pages, 222
divisions, scaling, 37
documentation, using, 31

E

echo, lack of, 307
edge trigger setup, 216, 217
Edit key, 95
editing
amplitude, 97
connecting points, 97
deleting limits, 98
deleting points, 98
frequency, 96
limits, 95, 96, 97, 98
points, 95, 97, 98
Eject Page key, 198
EMI Average key, 84

EMI detection, 83, 84, 85
EMI Peak key, 85
enable register
service request, 344
error
operation status register, 355
guestionabl e status register, 355
error handling, 337
error information, during execution,
222
error messages, 322
error monitoring, 361, 363
errors
clearing, 222
connecting remotely, 318
connection refused, 320, 321
connection timed out, 320, 321
displaying, 221
file moving/copying, 319
LAN troubleshooting, 318
no response from host, 321
packets lost, 319
timeout, 319
ESE command, 342
event enable register, 341
event register, 341
event status byte, enable and read, 357
event status enable, |EEE command,
357
event status register
query and clear, 358
Example term, 31
Ext Amp Gain key, 52
Ext Front key, 273
Ext Mix Band key, 142, 143, 144, 145
Ext Rear key, 273
external 1 gatetrigger, 218
external 2 gate trigger, 219
external amplifier gain, 52
External key, 42
external mixing, 138

F

factory defaults, 236

LAN, 319
Factory key, 227
Factory Preset key, 193
Factory Preset term, 31
faster measurements, display off, 104
FFT, 58
FFT & Sweep key, 56, 57, 58
FFTs/Span key, 59
file

all, 108

catalog, 107

copy, 122

copy now, 122

corrections, 109
delete, 121
delete now, 121
format, 114
limits, 108
load now, 117
menu map, 396, 397, 398, 399, 400,
401, 404
name, 116, 125, 126
renaming, 124
renaming now, 124
save, 111
save now, 112
screen, 109
sort, 109, 119, 122, 123, 125
state, 108
trace, 108
type, 114, 119, 122, 124
, 107
file copying/moving errors, 319
File front-panel key, 105
file source, 115
al traces, 116
trace 1, 115
trace 2, 116
trace3, 116
filetype, 105, 121
Corrections, 106
Limits, 106
Measurement Results, 106
Screen, 106
State, 105
Trace, 105
files
deleting, 127
limit lines, 118
filter
negative transition, 341
positive transition, 341
finding
peaks, 185, 186, 187
finding programming errorsin
execution, 222
flatness corrections on/off, 232
format
Bitmap, 115
Csv, 115
Reverse Bitmap, 115
Trace + State, 115
Format key, 114
format, data, 128
Free Run key, 271
Freq Interp key, 98
Freq Offset key, 135
Freq Ref key, 243
frequency channel
menu map, 402
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FREQUENCY Channel front-panel
key, 131
frequency condition register, 372, 373
frequency corrections on/off, 232
frequency count, 166
Frequency key, 51, 52, 96, 161
frequency parameter (variables), 283
frequency reference, 243
Front key, 218
Front Panel Test key, 247
front-panel features (see Getting
Started guide), 31

front-panel key

AMPLITUDEY Scale, 35

AUTO COUPLE, 55

Display, 87

File, 105

FREQUENCY Channel, 131

Input/Output, 137

Marker, 153

Marker -->, 169

Marker Fctn, 163

Meas Setup, 174

Measure Control, 175

MODE, 179

Mode Setup, 182

Peak Search, 185

Preset, 191

Print, 195

Print Setup, 195

Restart, 201

Save, 203

Single, 205

SPAN X Scale, 207

SWEEP, 211

System, 221

Trace/View, 261

TRIG, 271
front-panel keys

Det/Demod, 77

MEASURE, 173
Full Screen key, 87
Full Span key, 208
Function Off key, 166

G

Gate Delay key, 216
Gate key, 214
Gate Length key, 217
Gate Setup key, 215
Gate Source key, 218
Gate Time key, 167
gate trigger source
front/external 1, 218
Front/RF burst, 219
rear/externa 2, 219
Gate View key, 215

Gated FFT

measurement, 58
gated sweep functionality, 214
GPIB Address key, 237
GPIB businformation, 334
GPIB command statements, 334

H

hardware
monitoring status of, 355

hardware status, 337, 341, 363

Harmonic key, 148

high frequency signals, using external
mixers, 138

Host ID, 238

Host Name key, 238

HPBASIC, 312

HP VEE, over socket LAN, 317

HP VISA libraries, 313

HP-IB address, 237

identification mode, 147
identity, |EEE command
options, query
model number, query, 358
|EEE command, 359
|EEE command termination, 285
|EEE command, event status enable,
357
|EEE common commands
*commands, |EEE, 357
IF output, 139, 140
Image Shift key, 147
Image Suppress key, 147
initiate measurement, 176, 362
Input Port key, 137
input/output
menu map, 403
Input/Output front-panel key, 137
instrument preset, 360
instrument status, 337, 341, 363
monitoring, 361
monitoring status monitoring, 361
Int Preamp key, 47
integer variable (variables), 283
integrity condition register, 374, 375
integrity signal condition register, 375,
376
Inverse Time key, 161
IP Address key, 238, 239

J
Java
program, 318
programing socket LAN, 318

K

key press counter, 247
keyboard lock, 258
keys
contral, 33, 151, 183
keyword parameter (commands), 282

L

LabView, using it over LAN, 317
LAN
bus, 302
C program, 318
cable, 324
Javaprogram, 318
SICL, 242, 312
socket programming, 308
sockets, 240, 241
telnet, 240, 306
types of access, 239
using, 302
VEE program, 317
LAN defaults, 319
LAN troubleshooting, 318
Landscape key, 198
Language key, 197
Last Span key, 209
License Key
key, 249
Licensing key, 249, 252, 253
limit
off, 92
on, 92
test off, 93
test on, 93
Limit 1 key, 92
Limit 2 key, 92
Limit key, 92
limit type, 92
Limits
filetype, 106
limits
amplitude, 97
connecting points, 97
deleting, 102
deleting limits
editing
limits, 98
deleting points, 98
editing, 95
fixed, 101
interpolation, 98, 100
Lin, 98, 100
Log, 98, 100
lower, 92
margin, 94
point, 95
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relative, 101

segments, 100

test, 93

time, 96

units, 100

upper, 92
Limitskey, 91, 101, 108
Linekey, 272
Linear

scaletype, 38
listener, 334
Load key, 117
Load Now key, 117
loading

files, 117

limit lines from file, 118
local echo, lack of, 307
locating

pesks, 185, 186, 187
Log

scaletype, 38
log-power averaging, 72
Log-Pwr Avg key, 73
lower

limit type, 92
lower limit, 92

M

manual, using, 31
margin

off, 94

on, 94
Margin key, 94
marker

menu map, 405

moving to center frequency, 187
Marker --> front-panel key, 169
Marker ->CF key, 169
Marker ->CF Step key, 169
Marker ->Ref Lvl key, 171
Marker ->Start key, 169
Marker ->Stop key, 170
Marker All Off key, 162
marker control mode

Delta, 156

DeltaPair, 156

Normal, 155

Span Pair, 158
Marker Count key, 166

access, 166
Marker A ->Span key, 170
marker fctn

menu map, 407
Marker Fctn front-panel key, 163
Marker front-panel key, 153
marker function, 163
Marker Noise key, 163

Marker Table key, 162
marker to
menu map, 406
Marker Trace key, 160
markers
all off, 162
bandwidth power, 165
frequency readout, 161
inverse time readout, 161
moving, 169, 170, 171, 185
off, 159, 162, 166
peak
continuous, 187
excursion, 188
minimum search, 186
next, 185
next |eft, 186
next right, 186
search, 189
threshold, 189
peak to peak search, 187
period readout, 161
readout, 160
search
parameters, 188
selecting, 155, 160
time readout, 161
to center frequency, 169
to center frequency step, 169
to referencelevel, 171
to span, 170
to start frequency, 169
to stop frequency, 170
trace assignment, 160
markers off, 155
Max Hold key, 264
Max Mixer Lvl key, 54
Maximum Value term, 31
Meas Setup front-panel key, 174
Measure Control front-panel key, 175
MEASURE front-panel key, 173
Mesasure key, 175
measurement
gated FFT, 58
resume, 175
measurement errors
monitoring status of, 355
measurement modes
selecting, 179, 180, 181
Measurement Results
filetype, 106
measurements
aborting, 177
bottom/middle/top, 290
increasing speed, 287
pausing, 176
resuming, 176

menu map
alphaeditor, 385, 386
amplitude Y scale, 387, 388
auto couple, 389, 390, 391
BWI/Avg, 392
Det/Demod, 393
display, 394, 395
file, 396, 397, 398, 399, 400, 401,
404
frequency channel, 402
input/output, 403
marker, 405
marker fctn, 407
marker to, 406
mode, 408
peak search, 409
preset, 410
span X scale, 412
sweep, 413
system, 414
tracel/view, 418
trig, 419
message
to other users, 258, 259
MIL detection, 85
MIL Pesk key, 85
millimeter signals, using external
mixers, 138
Min Hold key, 264
Min Search key, 186
mixer
configuration, 147
Mixer Biaskey, 149
Mixer Config key, 147
mixer level
adjusting, 54
Mixer Type key, 148
mixers, external, 138
Mkr to CF key, 187
mode
menu map, 408
signa 1D, 147
MODE front-panel key, 179
Mode key, 226
Mode Preset key, 193
Mode Setup front-panel key, 182
modes/applications
loading, 252
monitoring errors, 361
monitoring instrument conditions, 355
monitoring instrument status, 363
monitoring status, 361
monitoring the instrument, 337, 341
Monochrome key, 247
moving
datato afile, 127
markers, 169, 170, 171, 185
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multiple users, system message to,
258, 259

N

Name key, 116, 125, 126
naming
files, 116, 125, 126
Negative Peak key, 83
negative transition filter, 341
Next Page key, 222
Next Peak key, 185
Next Pk Left key, 186
Next Pk Right key, 186
no response from host error, 321
Normal key, 81, 155
numeric data file format
setting, 128

o

Off key marker, 159
one measurement, 175
OPC command, 342
openSocket, 318
operation complete, IEEE command,
359
operation condition register, 363, 364
operation status, 363
operation status register, 355
Opticd Filter key, 246
Optimize L(f) key
frequencies, 61
frequencies>50 kHz, 61
Optimize LO key
fast tuning, 62
Option
key, 249
Option 123
321.4 MHz IF output, 139, 140
preselector selection, 140, 141
option 124 Video Out connector, 214
Option 1DS, 47
options
activating, 251
deleting, 251
query, 359
selecting, 181
options, |EEE command, 359
Order Up Down key, 110
orientation
landscape, 198
portrait, 198
Orientation key, 197
other
correction, 49
other users
System message to, 258, 259
output

321.4 MHz, 139, 140
output data, identifying block size, 284

P

packet errors, 319
Page Size key, 199
pages
displaying next, 222
displaying previous, 222
paper orientation, 197
parameter (variables), 283
parameters (commands), 282
parameters, variable, 283
Pause key, 176
Peak Excursn key, 188
Peak key, 82
peak search
menu map, 409
Peak Search front-panel key, 185
Peak Search key, 189
percent parameter (variables), 283
Period key, 161
persistent settings, 319
personalities
selecting, 179, 180, 181
phase noise
Auto, 61
optimization, 60, 61, 62
phase parameter (variables), 283
PHNoise Opt key
phase noise optimization, 60
pinging the analyzer, 321
Pk Threshold key, 189
Pk-Pk Search key, 187
Point key, 95
Points key, 219
Polarity key, 216
Portrait key, 198
positive transition filter, 341
power
toggling internal preamp, 47
Y Axis Units, 42
dBm, 43
dBmV, 43, 44
dBuV, 45, 46
volts, 44
watts, 44
power averaging, 72
power condition register, 378, 379,
380
power on
preset, 223
Power On key, 224
Power On/Preset key, 223
power parameter (variables), 283
power-on
time, 259

power-on status clear, | EEE command,
359
preamp, internal, 47
Presel Adjust key, 40
Presel Center key, 38
preselector
adjusting, 40
selection, 41, 42
preselector center, 38
preselector selection, 41, 42, 140, 141
Preset
factory, 193
mode, 193
power on, 223
user, 192
preset, 360
factory, 227
menu map, 410
mode, 226
saving, 194, 227
status registers, 364
user, 225
preset defaults
LAN, 319
Preset front-panel key, 191
Preset Type key, 225
Previous Page key, 222
print
aborting, 195
Print front-panel key, 195
Print Setup front-panel key, 195
printer
color, 199
color capability, 197
compatibility, 196
gject page, 198
language
PCL3, 196
PCL5, 196
language, PL3/PL5, 197
orientation, 197
landscape, 198
portrait, 198
paper size, 199
printer language, 196
prints per page, 198
printer setup, 195
Printer Setup key, 196
printer, parallel
HP printers, 196
printing
monitoring status of, 355
printout orientation, 197
Prints/Page key, 198
programmer’s reference, using, 31
programming
command parameters, 282
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command syntax, 279
compatibility anong PSA modes,
294, 296
compatibility, PSA series versus
VSA, 297
example using C language, 329
SCPI basics, 279
socket LAN, 308, 318
using C language, 326
valid commands, 280
viaLAN, 308
with C, 318
with Java, 318
programming commands,| EEE, 357
programming errors, debug
information, 222
PSA seriesversus VSA (programming
compatibility), 297
Pwr Avg key, 74

Q

Quasi Peak key, 83

guestionable condition register, 365,
366

questionabl e status register, 355

R
ratio
VBW/RBW, 69
Readout key, 160
real number dataformat, 128
Rear key, 219
rear-panel features (see Getting Started
guide), 31
recall, |IEEE command, 360
Ref Level key, 35
Ref Lvl Offset key, 46
reference level key, 35
reference level offset, 46
register
calibration condition, 367, 369, 370,
371
frequency condition, 372, 373
integrity condition, 374, 375
integrity signal condition, 375, 376
operation condition, 363, 364
power condition, 378, 379, 380
questionable condition, 365, 366
temperature condition, 380, 381,
382
registers, 344
calibration condition, 366, 367, 368,
369, 370, 371
condition, 341
event, 341
event enable, 341
operation, 355

guestionable, 355
service request enable, 352
standard event status, 353
status byte, 351
relative power parameter (variables),
283
Remote Command term, 31
Rename key, 124
Rename Now key, 124
renaming
files, 124
ResBW key, 67
reset, |IEEE command, 360
resolution bandwidth, 67
adjusting, 67
Resolution BW Auto Man, 67
Restart front-panel key, 201
restart the measurement, 175
Restor Sys Defaults key, 247
Restore Align Defaults key, 236
restoring
defaults, 236
system defaults, 247
results data, identifying block size, 284
Resume key, 176
resume the measurement, 175
Reverse Bitmap
format, 115
Reverse Bitmap key, 115
RF burst gate trigger, 219
RF Burst key, 219, 273
RF Coupling key, 138
RF key, 137
RMS detection (averaging), 74
RMS detection command (averaging),
72, 86
RST term, 31

S

Sample key, 82
save

file, 111
Save front-panel key, 203
Save key, 111
Save Now key, 112
Save User Preset key, 194, 227
save, |EEE command, 361
saved

state, 31
saving

trace data, 127

user preset, 194, 227
scale per division, 37
scale type

Linear, 38

Log, 38
Scale Type key, 38

Scale/Div key, 37
SCPI
version of, 259
SCPI errors during execution, 222
SCPI LAN
control, 241
socket, 240
telnet, 240
SCPI LAN key, 239
SCPI language
basic info, 279
command parameters, 282
command syntax, 279
keyword parameters, 282
valid commands, 280
SCPI socket control port, 241
screen divisions, scaling, 37
Screen filetype, 106
Screen files
Bitmap, 106
Screen key, 109
Search Param key, 188
searching
parameters, 188
peak excursion, 188
peak threshold, 189
peaks, 185, 186, 187
Security (Enable), 254
Security Erase All
key, 253
Security Erase User, 254
Select Marker key, 155
selecting
ac coupling, 138
amplitude reference, 137
color palette, 247
dc coupling, 138
directories, 110, 117, 120, 122, 124,
125, 126
display color schemes, 246
external mixing, 142, 143, 144, 145
frequency reference
external, 243
internal, 243
instrument modes, 180
marker pairs, 155
markers, 155
Marker Trace, 160
mixing bands, 142, 143, 144, 145
modes, 180
signa 1D, 147
signal indent, 146
single or continuous sweep, 212
source, 123
sweep time, 211
sweep type
FFTs/Span, 59
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time gate, 214, 215
selecting printer paper size, 199
selecting the preselector, 41, 42, 140,

141
self-test, 362
serial number, query, 358
Service key, 258
service request enable register, 344,
352
service request, IEEE command, 361
service requests, 337, 341, 345
Set Date key, 230
Set Time key, 229
setting

center frequency, 131

center frequency step, 134

date, 230

frequency offset, 135

numeric data file format, 128

parameters

peak search, 189

start frequency, 132

stop frequency, 133

the input port, 137

time, 229

time and date, 228

trigger

external trigger input, 273
freerun, 271
line, 272
offset, 275
polarity, 273
RF Burst, 273
timedelay, 274
video, 272
setup gate view, 215
show errors, 221
Show Errorskey, 221
Show Hdwr key, 245
Show License key, 251
Show System key, 244
showing

hardware, 245

license, 251

system, 244
SICL LAN, 312
SICL over LAN, 242
Signal 1D Mode key, 147
Signa Indent key, 146
Signal Track key, 136
Single front-panel key, 205
single measurement, 175
socket LAN

programming, 317

with C program, 318

with Java program, 318
socket programming, 308

sockets over LAN, 240, 241
sort
by date, 109
by extension, 110
by name, 109
by size, 110
order up down, 110
Sort key, 109, 119, 122, 123, 125
source
selecting, 123
Source key, 115
Span key, 207, 208
Span Pair key, 158
span X scale
menu map, 412
SPAN X Scale front-panel key, 207
Spectrum Analysis key, 180
SRE command, 342
SRQ, 337, 341, 361
SRQ command, 345
standard event status, 353
enable register, 355
standard event status byte, enable and
read, 357
standard event status register, |EEE
command, 358
Start Freq key, 132
start measurement, 176, 362
State
filetype, 105
State
get data, 359
recalling, 360
saved, 31
saving, 361
State key, 108
State Saved term, 31
states
automatic detection, 79
Status
preset, 364
status byte
clearing, 357
register system, 337, 341, 347, 348,
349
status byte register, 350
status byte, IEEE command, 361
status enabl e register, 355
status register
operation status, 355
questionable status, 355
status registers, 347, 348, 349
operation, 355
questionable, 355
setting and querying, 342
status subsystem, 363
STB command, 342

Stop Freq key, 133
string parameter (variables), 283
Subnet Mask key, 239
sweep

menu map, 413

monitoring status of, 355
Sweep Cont/Single key, 212
SWEEP front-panel key, 211
sweep points, 219
sweep states, switching, 213
Sweep Time key, 211
sweep time, automatic, 213
sweep trigger edge setup, 216, 217
synchronization, 359, 362
system

menu map, 414
System front-panel key, 221
system message, 258, 259

T

talker, 334
telnet over LAN, 240
telnet, using, 306
temperature condition register, 380,
381, 382
terms
*RST, 31
book, 31
definition, 31
dependencies/couplings, 31
example, 31
factory preset, 31
maximum value, 31
remote command, 31
state saved, 31
test
limits, 93
margin, 94
Test key, 93
test, IEEE command, 362
throughput, improving, 287
time
display on/off, 228
displaying, 228
setting, 228, 229
time corrections, 236
time gate, 214, 215
Timekey, 161
limits
frequency, 96
time parameter (variables), 283
time selective spectrum analysis, 64
time since power-on, 259
Time/Date key, 228
timeout errors, 319
timing control, 359, 362
Titlekey, 102
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Trace

file type, 105
trace

destination, 119

points, 127

saving, 127

transfer data, 127
Trace + State

format, 115

key, 115
Trace + State trace type, 105
Trace 1 key, 115, 120
Trace 2 key, 116, 120
Trace 3 key, 116, 120
trace averaging, 377, 378
trace data format, 284
trace display, 135
trace format, 128
Trace key, 108, 263
trace points, 262
trace type

Csv, 106

Trace + State, 105
tracelview

menu map, 418
Trace/View front-panel key, 261
trig

menu map, 419
Trig Delay key, 274
TRIG front-panel key, 271
Trig Offset command, 275
Trig Slope key, 273
trigger

monitoring status of, 355
trigger measurement, 176
trigger polarity, gate, 216
trigger source

gate, 218, 219
trigger, |EEE command, 362
turning markers off, 159
type

lower limit, 92

upper limit, 92
Typekey, 92, 107, 114, 119, 121,

122, 124

U

units parameter (commands), 282
unlocked hardware
monitoring status of, 355
upper, 92
upper limit, 92
USB connection, 242
user
correction, 49
User key, 225
User Preset key, 192

user’sreference, using, 31
using external mixers, 138

\Y

variable parameter (commands), 282
variables
angle parameter, 283
bit_data parameter, 283
degree parameter, 283
frequency parameter, 283
integer parameter, 283
parameters, 283
percent parameter, 283
phase parameter, 283
power parameter, 283
relative power parameter, 283
string parameter, 283
time parameter, 283
voltage parameter, 283
VBW/RBW key, 69
VBW/RBW rétio, 69
VEE over socket LAN, 317
VEE, using it over LAN, 317
video averaging, 72
video bandwidth, adjusting, 68
Video BW, 68
Video BW key, 68
Video key, 272
Video Out connector functionality, 214
View key, 264
view of gate setup, 215
VISA libraries, 313
VISA library, 327, 329
Vision Impair 1 key, 246
Vision Impair 2 key, 246
voltage averaging, 72
Voltage Avg key, 74
voltage parameter (variables), 283
Voltskey, 44
V SA versus PSA series (programming
compatibility), 297
VTL, compiling and linking C
language, 327

w

wait, |EEE command, 362
Wetts key, 44
windows

Marker Table, 162

X
X Axis Units key, 100

Y

Y AxisUnits
dBm, 43

dBmV, 43, 44
dBuv, 45, 46
volts, 44
watts, 44

Y AxisUnitskey, 42

z
Zero Span key, 209
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