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1 SCPI Basics

This chapter describes how SCPI information is organized and presented in this guide. An overview
of the SCPI language is also provided. This chapter contains the following major sections:

e Command Reference Information on page 1

* SCPI Basics on page 3
Command Reference Information

SCPI Command Listings

The Table of Contents lists the Standard Commands for Programmable Instruments (SCPI) without
the parameters. The SCPI subsystem name will generally have the first part of the command in
parenthesis that is repeated in all commands within the subsystem. The title(s) beneath the
subsystem name is the remaining command syntax. The following example demonstrates this listing:

Communication Subsystem (:SYSTem:COMMunicate)
:LAN:IP
:LAN:SUBNet

The following examples show the complete commands from the above Table of Contents listing:

:SYSTem:COMMunicate:LAN:IP
:SYSTem:COMMunicate:LAN:SUBNet

Key and Data Field Cross Reference

The index is set up so applicable key and data field names can be cross-referenced to the
appropriate SCPI command. There are two headings in the index where the key and data field names
can be found:

¢ individual softkey, or data field name (i.e. To look up the communication subsystem topic on
Default Gateway softkey refer to Default Gateway softkey.)

* subsystem name (i.e. To look for the Default Gateway softkey (in the Communication Subsystem),
refer to the heading labeled: “communication subsystem keys”.)
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Command Reference Information

Supported Field

Within each command section, the “Supported” heading describes which signal generator
configurations are supported by the SCPI command. When “All Models” is shown next to this
heading, all signal generator configurations are supported by the SCPI command. When “All with
Option xxx” is shown next to this heading, only the stated option(s) is supported.

NOTE The internal baseband generator speed upgrade Options 670, 671, and 672 are option
upgrades that require Option 651 and 652 to have been loaded at the factory (refer to the
Data Sheet for more information). Any references to 651, 652, or 654 are inclusive of 671,
672, and 674.
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SCPI Basics

This section describes the general use of the SCPI language for the Agilent MXG. It is not intended to
teach you everything about the SCPI language; the SCPI Consortium or IEEE can provide that level of
detailed information. For a list of the specific commands available for the signal generator, refer to

the table of contents.

For additional information, refer to the following publications:

 IEEE Standard 488.1-2003, IEEE Standard For Higher Performance Protocol for the Standard
Digital Interface for Programmable Instrumentation. New York, NY, 2003.

* [EEE Standard 488.2-1992, IEEE Standard Codes, Formats, Protocols and Command Commands
for Use with ANSI/IEEE Standard 488.1-1987. New York, NY, 1998.

Common Terms

The following terms are used throughout the remainder of this section:

Command A command is an instruction in SCPI consisting of mnemonics (keywords),
parameters (arguments), and punctuation. You combine commands to form
messages that control instruments.

Controller A controller is any device used to control the signal generator, for example a
computer or another instrument.

Event Command Some commands are events and cannot be queried. An event has no
corresponding setting; it initiates an action at a particular time.

Program Message A program message is a combination of one or more properly formatted
commands. Program messages are sent by the controller to the signal generator.

Query A query is a special type of command used to instruct the signal generator to
make response data available to the controller. A query ends with a question
mark. Generally you can query any command value that you set.

Response Message A response message is a collection of data in specific SCPI formats sent from the
signal generator to the controller. Response messages tell the controller about the
internal state of the signal generator.

Command Syntax

A typical command is made up of keywords prefixed with colons (:). The keywords are followed by
parameters. The following is an example syntax statement:

[: SQURce] : PULM | NTer nal : FREQuency <frequency>| MAXi nunj M N nunj UP| DOMN

In the example above, the : | NTer nal : FREQuency portion of the command immediately follows the
: PULM portion with no separating space. The portion following the : | NTer nal ,

<f requency>| MAXi munj M N nunj UP| DOMN, are the parameters (argument for the command
statement). There is a separating space (white space) between the command and its parameter.

Additional conventions in syntax statements are shown in Table 1-1 and Table 1-2.
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Table 1-1 Special Characters in Command Syntax

in the command once, several times, or not at all.

Characters Meaning Example
| A vertical stroke between keywords or parameters [: SOURce] : AM
indicates alterative choices. For parameters, the effect | MCD DEEP| NORval
of the command varies depending on the choice. DEEP or NORVEl are the choices.
[] Square brackets indicate that the enclosed keywords or | [: SOURce] : FREQuency[ : CW ?
parameters are optional when composing the command.
These implied keywords or parameters will be executed | SOURce and CWare optional items.
even if they are omitted.
<> Angle brackets around a word (or words) indicate they | [ : SOURce] : FREQuency:
are not to be used literally in the command. They STAR <val ue><uni t >
represent the needed item. In this command, the words <val ue>
and <uni t > should be replaced by
the actual frequency and unit.
. FREQuency: STAR 2. 5GH
{} Braces indicate that parameters can optionally be used | [: SOURce] : LI ST:

POWer <val ue>{, <val ue>}

a single power listing:

LI ST: POver 5

a series of power listings:
LI ST: POWer 5, 10, 15, 20

Table 1-2 Command Syntax

Characters, Keywords, and Syntax

Example

Upper- case lettering indicates the minimum set of characters
required to execute the command. But, each mode of the
command must be in either short form or the complete long
form (no in between). Example:

Correct:

: FREQ

: FREQuency

Incorrect:

:FREQuenc

[: SOURce] : FREQuency[ : CW 2,

FREQ is the minimum requirement.

Agilent N5161A/62A/81A/82A/83A MXG Signal Generators SCPI Command Reference




Table 1-2 Command Syntax

SCPI Basics
SCPI Basics

Characters, Keywords, and Syntax

Example

Lower- case lettering indicates the portion of the command that
is optional; it can either be included with the upper-case portion
of the command or omitted. This is the flexible format principle
called forgiving listening. Refer to “Command Parameters and
Responses” on page 7 for more information.

: FREQuency

Either :FREQ : FREQuency, or :FREQUENCY
is correct.

When a colon is placed between two command mnemonics, it
moves the current path down one level in the command tree.
Refer to “Command Tree” on page 6 more information on
command paths.

TR Gger: QUTPut : PQLarity?

TR Gger is the root level keyword for this
command.

If a command requires more than one parameter, you must
separate adjacent parameters using a comma. Parameters are not
part of the command path, so commas do not affect the path
level.

[: SOURce] : LI ST:
DVWELI <val ue>{, <val ue>}

A semicolon separates two commands in the same program
message without changing the current path.

: FREQ 2. 5CGHz; : POW 10dBm

White space characters, such as <t ab> and <space>, are
generally ignored as long as they do not occur within or between
keywords.

However, you must use white space to separate the command
from the parameter, but this does not affect the current path.

: FREQ uency or : POAér : LEVel are not

allowed.

A <space> between : LEVel and 6. 2 is
mandatory.

. POWNer: LEVel 6.2
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Command Types

Commands can be separated into two groups: common commands and subsystem commands. Figure
1- 1, shows the separation of the two command groups.

Common commands are used to manage status registers, synchronization, and data storage and are
defined by IEEE 488.2. They are easy to recognize because they all begin with an asterisk. For
example *1 DN?, *OPC, and *RST are common commands. Common commands are not part of any
subsystem and the signal generator interprets them in the same way, regardless of the current path
setting.

Subsystem commands are distinguished by the colon (). The colon is used at the beginning of a
command statement and between keywords, as in : FREQuency[ : OA?] . Each command subsystem is a
set of commands that roughly correspond to a functional block inside the signal generator. For
example, the power subsystem (: POMr) contains commands for power generation, while the status
subsystem (:STATus) contains commands for controlling status registers.

Figure 1-1 Command Types

SCPI
COMMON SUBSYSTEM
COMMANDS COMMANDS
*RST : MEAS : VOLT ?
*IDN ? :FREQ 1KHz

ck709a

Command Tree

Most programming tasks involve subsystem commands. SCPI uses a structure for subsystem
commands similar to the file systems on most computers. In SCPI, this command structure is called
a command tree and is shown in Figure 1-2.
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Figure 1-2  Simplified Command Tree

BB CcC DD

EE FF GG HH JJ
ck710a

The command closest to the top is the root command, or simply “the root.” Notice that you must
follow a particular path to reach lower level commands. In the following example, : POMr represents
AA, : ALC represents BB, : SOURce represents GG. The complete command path is

: POMr: ALC SOURce? ((AA:BB:GG).

Paths Through the Command Tree

To access commands from different paths in the command tree, you must understand how the signal
generator interprets commands. The parser, a part of the signal generator firmware, decodes each
message sent to the signal generator. The parser breaks up the message into component commands
using a set of rules to determine the command tree path used. The parser keeps track of the current
path (the level in the command tree) and where it expects to find the next command statement. This
is important because the same keyword may appear in different paths. The particular path is
determined by the keyword(s) in the command statement.

A message terminator, such as a <new | i ne> character, sets the current path to the root. Many
programming languages have output statements that automatically send message terminators.

NOTE The current path is set to the root after the line- power is cycled or when *RST is sent.

Command Parameters and Responses

SCPI defines different data formats for use in program and response messages. It does this to
accommodate the principle of forgiving listening and precise talking. For more information on
program data types refer to IEEE 488.2.

Forgiving listening means the command and parameter formats are flexible.

For example, with the : FREQuency: REFer ence: STATe ON CFF| 1| 0 command, the signal generator
accepts : FREQuency: REFer ence: STATe QN : FREQuency: REFer ence: STATe 1, : FREQ REF: STAT ON
: FREQ REF: STAT 1 to turn on the frequency reference mode.

Each parameter type has one or more corresponding response data types. A setting that you program
using a numeric parameter returns either real or integer response data when queried. Response data
(data returned to the controller) is more concise and restricted, and is called precise talking.

Precise talking means that the response format for a particular query is always the same.

For example, if you query the power state (: POMr: ALC. STATe?) when it is on, the response is
always 1, regardless of whether you previously sent : POMr: ALC. STATe 1 or : POAer: ALC STATe ON
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Table 1-3 shows the response for a given parameter type.

Table 1-3 Parameter and Response Types

Parameter Types

Response Data Types

Numeric

Real, Integer

Extended Numeric

Real, Integer

Discrete Discrete
Boolean Numeric Boolean
String String

Definite Block

Arbitrary byte data®

a.(i.e. text, binary, discrete, real, integer, etc.-).

Numeric Parameters

Numeric parameters are used in both common and subsystem commands. They accept all commonly
used decimal representations of numbers including optional signs, decimal points, and scientific

notation.

If a signal generator setting is programmed with a numeric parameter which can only assume a finite
value, it automatically rounds any entered parameter which is greater or less than the finite value.
For example, if a signal generator has a programmable output impedance of 50 or 75 ohms, and you
specified 76.1 for the output impedance, the value is rounded to 75. The following are examples of
numeric parameters:

100

100.

-1.23
4.56E<space>3
—7.89E-001
+256

5

no decimal point required

fractional digits optional

leading signs allowed

space allowed after the E in exponential
use either E or e in exponential

leading + allowed

digits left of decimal point optional
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Extended Numeric Parameters

Most subsystems use extended numeric parameters to specify physical quantities. Extended numeric
parameters accept all numeric parameter values and other special values as well.

The following are examples of extended numeric parameters:

100 any simple numeric value

1.2GHz GHz can be used for exponential (E009)
200MHz MHz can be used for exponential (E006)
—-100mV negative 100 millivolts

10DEG 10 degrees

Extended numeric parameters also include the following special parameters:

DEFault resets the parameter to its default value

Up increments the parameter

DOWN decrements the parameter

MINimum sets the parameter to the smallest possible value
MAXimum sets the parameter to the largest possible value

Discrete Parameters

Discrete parameters use mnemonics to represent each valid setting. They have a long and a short
form, just like command mnemonics. You can mix upper and lower case letters for discrete
parameters.

The following examples of discrete parameters are used with the command
: TR Gger [ : SEQuence] : SOURce BUS| | Medi at e| EXTer nal .

BUS GPIB, LAN, or USB triggering
IMMediate immediate trigger (free run)
EXTernal external triggering

Although discrete parameters look like command keywords, do not confuse the two. In particular, be
sure to use colons and spaces properly. Use a colon to separate command mnemonics from each
other and a space to separate parameters from command mnemonics.

The following are examples of discrete parameters in commands:
TR Gger: SOURce BUS
TR CGger: SOURce | Mvedi at e

TR CGger: SOURce EXTer nal

Agilent N5161A/62A/81A/82A/83A MXG Signal Generators SCPI Command Reference



SCPI Basics
SCPI Basics

Boolean Parameters

Boolean parameters represent a single binary condition that is either true or false. The two-state
boolean parameter has four arguments. The following list shows the arguments for the two-state
boolean parameter:

ON boolean true, upper/lower case allowed
OFF boolean false, upper/lower case allowed
1 boolean true
0 boolean false

String Parameters

String parameters allow ASCII strings to be sent as parameters. Single or double quotes are used as
delimiters.

The following are examples of string parameters:
'"This is valid
"This is also valid"

"SOISTHS

Real Response Data

Real response data represent decimal numbers in either fixed decimal or scientific notation. Most
high-level programming languages that support signal generator input/output (I/O) handle either
decimal or scientific notation transparently.

The following are examples of real response data:
+4.000000E+010, —9.990000E+002
~9.990000E+002
+4.0000000000000E+010
+1

0
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Integer Response Data

Integer response data are decimal representations of integer values including optional signs. Most
status register related queries return integer response data.

The following are examples of integer response data:

0 signs are optional
+100 leading + allowed
-100 leading — allowed
256 never any decimal point

Discrete Response Data

Discrete response data are similar to discrete parameters. The main difference is that discrete
response data only returns the short form of a particular mnemonic, in all upper case letters.

The following are examples of discrete response data:
IMM
EXT
INT

NEG

Numeric Boolean Response Data

Boolean response data returns a binary numeric value of one or zero.

String Response Data

String response data are similar to string parameters. The main difference is that string response
data returns double quotes, rather than single quotes. Embedded double quotes may be present in
string response data. Embedded quotes appear as two adjacent double quotes with no characters

between them.

The following are examples of string response data:
"This is a string"
"one doubl e quote inside brackets: [""]"

"Hello!"
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Program Messages

The following commands will be used to demonstrate the creation of program messages:

[ SOURce] : FREQuency: STAR [ : SQURce] : FREQuency: STCP
[: SQURce] : FREQuency[ : CW [: SOURce] : PONer [ : LEVel ]: OFFSet
Example 1

: FREQuency: STARt 500MHz; STGP 1000MHz

This program message is correct and will not cause errors; STAR and STCP are at the same path
level. It is equivalent to sending the following message:

FREQuency: STARt 500MHz; FREQuency: STCP 1000MHz

Example 2
: PONer 10DBM : OFFSet 5DB

This program message will result in an error. The message makes use of the default
POMr[: LEVel ] node (root command). When using a default node, there is no change to the current
path position. Since there is no command OFFSet at the root level, an error results.

The following example shows the correct syntax for this program message:
: POANer 10DBM : PONer : OFFSet 5DB

Example 3
:PONr : OFFSet  5DB; PO/Mr 10DBM

This program message results in a command error. The path is dropped one level at each colon. The
first half of the message drops the command path to the lower level command OFFSet; POMr does
not exist at this level.

The POMr 10DBM command is missing the leading colon and when sent, it causes confusion because
the signal generator cannot find POMr at the POMr: OFFSet level. By adding the leading colon, the
current path is reset to the root. The following shows the correct program message:

: PONer: OFFSet 5DB; : POMr 10DBM

Example 4
FREQ 500MHz; POW 4DBM

In this example, the keyword short form is used. The program message is correct because it utilizes
the default nodes of : FREQ] : CW and : PON: LEVel ] . Since default nodes do not affect the current
path, it is not necessary to use a leading colon before FREQ or POV
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File Name Variables

File name variables designate a data file and file path. File name variables are used in the SCPI
command syntax whenever files are accessed. The name of the file is always required, but the file
path can sometimes be optional or be designated using different formats. The following table shows
these different file path formats:

Format File Name Variable Example

Format 1 "<file name>" "Test_Data"

Format 2 "<file name@msus>" "Test_Data@SEQ"®
Format 3 "<nsus:file nanme>" "SEQ:Test_Data"
Format 4 "</user/directory/file nane>" "/USER/SEQ/Test_Data"

a.Included for backwards compatibility. Not a recommended syntax.

Formats 2-4 offer programming flexibility and are equivalent. Format 1 can only be used with SCPI
commands that imply the path name as part of the command syntax. Typically, SCPI load commands
that access user-data files do not need to have a file path designated.

See Table 1-4 on page 15 for information on file types and directories.

NOTE The maximum length for a file name is 23 characters, excluding the file path.

Example Using Format 1
: OCRR FLAT: LQAD " FLAT_DATA"

The preceding example loads user-flatness data from a file called FLAT_DATA located in the USERFLAT
directory. No file path is needed as the command syntax implies the directory where the file is
located.

Example Using Format 2
: MEM CCPY "1 Q DATA@GNWWFM', " Test _ DATA@WML"

The preceding example copies a file named IQ_DATA located in the WAVEFCRM directory to a file
named Test_DATA in volatile waveform memory (BBG).

Example Using Format 3
: MEM COPY " SNVWFM | Q DATA", " WFML: Test _DATA"

The preceding example copies a file named IQ_DATA located in the WAVEFORM directory to a file
named Test_DATA in volatile waveform memory (BBG).
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Example Using Format 4
: MEM CCPY "/ USER VAVEFCRM | Q DATA", "/ USER/ BBGL/ WAVEFCRM | Q DATA"

The preceding example copies a file named IQ_DATA located in the WAVEFCRM directory to a file
named IQ_DATA in volatile waveform memory (BBG).

The following examples show commands, with different formats, that can be used to download a
waveform file named Test_Data into the signal generator’s volatile waveform memory (BBG):

Command Syntax Format 3
. MEMory: DATA "WFML: Test _Dat a", #ABC
Command Syntax Format 4
: MEMory: DATA "/ USER BBGL/ WAVEFCRM Test _Dat a", #ABC

These commands are equivalent. The data block, #ABC, is described as follows:

# This character indicates the beginning of the data block
A Number of digits in the byte count B

B Byte count in C

C Waveform data

Refer to “:DATA” on page 183 and the Programming Guide for more information on data blocks and
downloading waveform data.

File Types and Directory Structure

The signal generator uses a computer directory model structure for file storage. The top level
directory is called the USER directory. All other directories are subdirectories located under the
USER directory. Each subdirectory is dedicated to the type of data stored. For example, the BIN
directory is used to store binary data whereas the MARKERS directory is used to store marker data.

NOTE When the USB media is used, the files on the USB media are stored in a single directory
(i.e. USER/). Each file has an extension (i.e. .waveform, .list, .markers, .state, etc.-). The SCPI
commands use the paths shown in Table 1-4 on page 15 and the associated examples. But
when viewed, the USB media, will not display these directories. Instead the file extensions
will be displayed. For more information on the USB media capability refer to the
Programming Guide and to the Users Guide.

The instrument’s directory /USER/NONVOLATILE contains either the internal storage and
USB media non-volatile files stored with the filename extensions: .waveform, .list, .markers,
.state, etc.-. This directory is useful when ftp is used.
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The following table lists signal generator the subdirectories and file paths where file types are stored.

Table 1-4 File Types and Directory Structures

waveform file®

File System File Type File Path MSUS Path
BINARY? BIN /USER/BIN BINARY:
HDRI1 - volatile arbitrary waveform header file® HDR1 /USER/BBG1/HEADER HDR1:
LIST - sweep list file LIST /USER/LIST LIST:
MKRI1 - volatile arbitrary waveform marker file® MKR1 /USER/BBG1/MARKERS MKR1:
NVHDR - non-volatile arbitrary waveform NVHDR /USER/HEADER NVHDR:
header file?

NVMKR - non-volatile arbitrary waveform NVMKR /USER/MARKERS NVMKR:
marker file?

NVWFM - non-volatile arbitrary waveform file* NVWFM /USER/WAVEFORM NVWFM:
SEQ - ARB sequence file? SEQ /USER/SEQ SEQ:
STATE STATE /USER/STATE STATE:
USERFLAT - user-flatness file UFLT /USER/USERFLAT USERFLAT:
WFM1 - volatile WAVEFORM /USER/BBG1/WAVEFORM WFM1:

a.This feature does not apply to the N5181A/83A.

MSUS (Mass Storage Unit Specifier) Variable

The variable " <msus>" enables a command to be file type specific when working with user files.
Some commands use it as the only command parameter, while others can use it in conjunction with
a file name when a command is not file type specific. When used with a file name, it is similar to
Format 2 in the File Name Variables section on page 13. The difference is the file type specifier
(msus) occupies its own variable and is not part of the file name syntax.

The following examples illustrate the usage of the variable "<nsus>" when it is the only command

parameter:

Command Syntax with the msus variable

. MVEMory: CATal og? " <msus>"

Command Syntax with the file system

: MVEMory: CATal og? "LIST: "
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The variable " <nsus>" is replaced with "LI ST: ". When the command is executed, the output displays
only the files from the List file system.The following examples illustrate the usage of the variable
"<file nane>" with the variable "<msus>":

Command Syntax with the file name and msus variables
. MVEMory: DELet e[ : NAME] "<file name>",["<nsus>"]
Command Syntax with the file name and file system
: MMEMbry: DELet e: NAME " LI ST_1","LIST: "

The command from the above example cannot discern which file system LIST_1 belongs to without a
file system specifier and will not work without it. When the command is properly executed, LIST_1 is
deleted from the List file system.

The following example shows the same command, but using Format 2 from the File Name Variables
section on page 13:

: MMEMbry: DELet e: NAME "LI ST_1@lI ST"

When a file name is a parameter for a command that is not file system specific, either format ("<file
name>","<msus>" or "<file name@msus>") will work.

Refer to Table 1-4 on page 15 for a listing of the file systems and types.

Quote Usage with SCPI Commands

As a general rule, programming languages require that SCPI commands be enclosed in double quotes
as shown in the following example:

": FM EXTer nal : | MPedance 600"

However when a string is the parameter for a SCPI command, additional quotes or other delimiters
may be required to identify the string. Your programming language may use two sets of doublequotes,
one set of single quotes, or back slashes with quotes to signify the string parameter. The following
examples illustrate these different formats:

"MEMory: LOAD: LI ST ""nyfile""" wused in BASIC programming languages
"MEMory: LOAD: LI ST \"nyfile\"" wused in C, C++, Java, and PERL
"MEMory: LOAD: LI ST '"nyfile'" accepted by most programming languages

Consult your programming language reference manual to determine the correct format.

Binary, Decimal, Hexadecimal, and Octal Formats

Command values may be entered using a binary, decimal, hexadecimal, or octal format. When the
binary, hexadecimal, or octal format is used, their values must be preceded with the proper identifier.
The decimal format (default format) requires no identifier and the signal generator assumes this
format when a numeric value is entered without one. The following list shows the identifiers for the
formats that require them:

e #B identifies the number as a binary numeric value (base-2).

¢ #H identifies the number as a hexadecimal alphanumeric value (base-16).
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e #Q identifies the number as a octal alphanumeric value (base-8).

The following are examples of SCPI command values and identifiers for the decimal value 45:

#B101101 binary equivalent
#H2D hexadecimal equivalent
#Q55 octal equivalent

The following example sets the RF output power to 10 dBm (or the equivalent value for the currently
selected power unit, such as DBW or DBUWEM-) using the hexadecimal value 000A:

: PON #H000A

A unit of measure, such as dBmor nV, will not work with the values when using a format other than
decimal.
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2 Basic Function Commands

This chapter provides SCPI descriptions for subsystems dedicated to signal generator operations
common to most Agilent MXG Signal Generators.

NOTE The internal baseband generator speed upgrade Options 670, 671, and 672 are option
upgrades that require Option 651 and 652 to have been loaded at the factory (refer to the
Data Sheet for more information). Any references to 651, 652, or 654 are inclusive of 671,
672, and 674.

This chapter contains the following major sections:

¢ Correction Subsystem ([:SOURce]:CORRection) on page 20

e Digital Modulation Subsystem—N5162A/82A ([:SOURce]) on page 27
*  Frequency Subsystem ([:SOURce]) on page 38

e List/Sweep Subsystem ([:SOURce]) on page 48

*  Fast Subsystem (:FAST) on page 58

*  Marker Subsystem—(N5183A Only)([:SOURce]) on page 59

*  Power Subsystem ([:SOURce]:POWer) on page 62
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Correction Subsystem ([:SOURce]:CORRection)

:FLAThess:FREQuency

Supported All Models

[: SOURce] : CORRect i on: FLATness: FREQuency? <poi nt >

This command returns the frequency value of the <point> queried.
You can load only one user flatness file at a time.

Range 2 to 3,201

Key Entry # Points

:FLATness:INITialize:FSTep

Supported All Models

CAUTION The current flatness data will be overwritten once this command is executed. If needed,
save the current data. Refer to the :FLATness:STORe command for storing user flatness
files.

[: SOURce] : OORRect i on: FLATness: | NI Ti al i ze: FSTep

This command replaces the loaded user flatness data with the settings from the current step array
data points.

You can load only one user flatness file at a time.

The maximum number of user flatness points is 3,201. When copying the step array settings over to
a user flatness file, ensure that the number of points in the step array do not exceed the maximum
user flatness points.

See also “:FLATness:STEP:POINts” on page 22.

Range 2 to 3,201
Key Entry Load Cal Array From Step Array
Key Path AMPTD > More 2 of 3 > User Flatness > Configure Cal Array > More 2 of 2 > Load Cal Array

From Step Array
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:FLAThess:LOAD

Supported All Models
[ SOURce] : CORRect i on: FLATness: LOAD "<fil e name>"

This command loads a user—flatness correction file. The "<file name>" variable is the name of the file
located in the Catalog of USERFLAT Files. The directory path is implied in the command and need
not be specified in the variable name. For more information on file name syntax, refer to “File Name
Variables” on page 13.

Key Entry Load From Selected File

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Cal Array > Load/Store > Load From
Selected File

:FLATness:PAIR

Supported All Models

[: SOURce] : OCRRect i on: FLATness: PAIR <freq. >[ <freq suffix>],
<corr.>[<corr suffix>]

This command sets a frequency and amplitude correction pair.

The maximum number of points that can be entered is 3,201.

<corr.> This variable is the power correction.

Range Frequency range varies and is model dependent. Refer to the instrument’s Data
Sheet.

Key Entry Configure Cal Array

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Cal Array

:FLATness:POINts

Supported All Models

[: SOURce] : OORRect i on: FLATness: PO Nt s?

This query returns the number of points in the user—flatness correction file.

:FLAThess:PRESet

Supported All Models

CAUTION The current correction data will be overwritten once this command is executed. Save the
current data if needed. Refer to :FLATness:STORe command for storing user—flatness
files.

[: SOURce] : OORRect i on: FLATness: PRESet

This command presets the user—flatness correction to a factory-defined setting that consists of one
point.
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Key Entry Preset List

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Cal Array > More 2 of 2 > Preset List
:FLATness:STEP:POINts

Supported All Models

[: SOURce] : OORRect i on: FLATness: STEP: PO Nt's <poi nt s> | MAXi munj M N nunj DEFaul t |
[: SOURce] : OORRect i on: FLATness: STEP: PO Nt s?[ MAXi num M N muni

This command is used to define the number of points in the user flatness calibration step array.
See also :FLATness:STEP:STARt and :FLATness:STEP:STOP commands.

*RST 2

Range 2 to 3,201

Key Entry # Points

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Cal Array > More 2 of 2 > Configure Step
Array > # Points

:FLATness:STEP:STARt

Supported All Models

[: SQURce] : OORRect i on: FLATness: STEP: STARt <freg><uni t> | MAX munj M N munj DEFaul t |
[: SOURce] : OORRect i on: FLATness: STEP: STAR ? [ MAXi num) M N munj

This command sets the start frequency for the user flatness calibration step array. See also,
:FLATness:STEP:POINts and :FLATness:STEP:STOP commands.

*RST The preset value is model/option dependent. Refer to the instrument’s Data Sheet.
Range The range is model/option dependent. Refer to the instrument’s Data Sheet.

Key Entry Freq Start

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Cal Array > More 2 of 2 > Configure Step

Array > Freq Start
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:FLATness:STEP:STOP

Supported All Models

[: SOURce] : OORRect i on: FLATness: STEP: STCP <freg><uni t > | MAXi munj M N munj DEFaul t |
[: SOURce] : GORRect i on: FLATness: STEP: STGP? [ MAXi nunj M Ni nunj

This command sets the stop frequency for the user flatness calibration step array. See also,
:FLATness:STEP:POINts and :FLATness:STEP:STARt commands.

*RST The preset value is model/option dependent. Refer to the instrument’s Data Sheet.

Range The range is model/option dependent. Refer to the instrument’s Data Sheet.

Key Entry Freq Stop

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Cal Array > More 2 of 2 > Configure Step
Array > Freq Stop

:FLATness:STORe

Supported All Models

[: SOURce] : OORRect i on: FLATness: STORe "<fil e name>"

This command stores the current user-flatness correction data to a file named by the
: OCRRect i on: FLATness: STORe command. The directory path is implied in the command and need
not be specified in the "<file name>" variable.

Key Entry Store To File

Remarks For information on file name syntax, refer to “File Name Variables” on page 13.
:PMETer:CHANnel

Supported All Models

[: SOURce] : OORRect i on: PMETer: CHANnel Al B
[: SOURce] : OORRect i on: PMETer : CHANnel ?

This command selects the channel setting on the external power meter for user flatness calibration.

Default Channel A

Key Entry Power Meter Channel A B
Key Path AMPTD > More 2 of 3 > User Flatness > Configure Power Meter > Power Meter Channel A B
Remarks The setting enabled by this command is not affected by signal generator power-on,

preset, or *RST.

:PMETer:COMMunicate:LAN:DEVice

Supported All Models

[ SOURce] : CORRect i on: PMETer : COMMUNI cat e: LAN DEVi ce <devi ceNane>
[ : SOURce] : CORRect i on: PMETer : COMMUNI cat e: LAN DEVi ce?

This command enters a VXI-11 device name for a power meter that is being controlled by the signal
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generator for user flatness calibration. If connecting directly to the power meter, enter the name as
specified on your power meter documentation. If connecting through a LAN-GPIB gateway, enter the
SICL address of the power meter.

Key Entry PM VXI-11 Device Name

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Power Meter > Connection Settings >
Connection Type > VXI-11 > PM VXI-11 Device Name

Remarks The setting enabled by this command is not affected by signal generator power-on,
preset, or *RST.

:PMETer:COMMunicate:LAN:IP

Supported All Models

[: SOURce] : OORRect i on: PMETer : COWUINI cat e: LAN | P <i pAddr ess>
[ SOURce] : CORRect i on: PMETer : COMMUNI cat e: LAN | P?

This command sets the internet protocol (IP) address for a power meter that is controlled by the
signal generator for user flatness calibration. If connecting to a GPIB power meter through a
LAN-GPIB gateway, this command sets the IP address of the gateway.

Key Entry Power Meter IP Address

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Power Meter > Connection Settings >
Connection Type > VXI-11 or Sockets > Power Meter IP Address

Remarks The setting enabled by this command is not affected by signal generator power-on,
preset, or *RST.

Ensure that the power meter IP address is different from the signal generator
address.

:PMETer:COMMunicate:LAN:PORT

Supported All Models

[: SOURce] : GORRect i on: PMETer : COMMUNI cat e: LAN PORT <por t Nunber >
[: SOURce] : OORRect i on: PMETer : COMMUNI cat e: LAN: PORT?

This command sets the IP port number on the power meter that is controlled by the signal generator
for users flatness calibration.

Key Entry Power Meter IP Port

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Power Meter > Connection Settings >
Connection Type > Sockets > Power Meter IP Port

5025 Standard mode. The command enables standard mode for simple programming.

5024 Telnet mode. The command enables the telnet SCPI service for programming.

NOTE For firmware versions <A.01.51, the default telnet mode is 5023. For firmware versions
A.01.51 and greater, telnet port 5023 is still available for backwards compatibility.
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Remarks The setting enabled by this command is not affected by signal generator power—on,
preset, or *RST.

For more information on standard mode and telnet SCPI mode, refer to the
Programming Guide.

:PMETer:COMMunicate:TYPE

Supported All Models

[ SOURce] : CORRect i on: PMETer : COMMUNI cat e: TYPE SOCKet s| SOCKETS| VXI 11| USB
[ : SOURce] : OORRect i on: PMETer : COMMUNI cat e: TYPE?

This command sets the type of control connection for communication with the external power meter
for user flatness calibration.

Default Sockets

Key Entry Connection Type

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Power Meter > Connection Settings >
Connection Type

SOCKet s or

SOCKETS The command enables the power meter for sockets LAN control through the signal
generator.

VX 11 The command enables the power meter for VXI-11 control through the signal
generator. A power meter with GPIB can be controlled through VXI-11 using a
LAN-GPIB gateway.

USB The command enables the power meter for USB control through the signal
generator.

Remarks The setting enabled by this command is not affected by signal generator power-on,

preset, or *RST.

:PMETer:COMMunicate:USB:DEVice

Supported All Models

[ SOURce] : CORRect i on: PMETer : COMMUNI cat e: USB: DEVi ce <devi ce>
[: SOURce] : OORRect i on: PMETer : COWINI cat e: USB: DEVi ce?

This command selects the USB device to be used for user flatness calibration. The query returns the
USB device identification.

Key Entry USB Device

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Power Meter > Connection Settings >
Connection Type USB > USB Device

Remarks The setting enabled by this command is not affected by signal generator power-on,
preset, or *RST.
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:PMETer:COMMunicate:USB:LIST?

Supported All Models
[ SOURce] : GORRect i on: PMETer : COMMUNI cat e: USB: LI ST?
The query returns a listing of all connected USB devices.
Key Entry USB Device

Key Path AMPTD > More 2 of 3 > User Flatness > Configure Power Meter > Connection Settings >
Connection Type USB > USB Device

Remarks The setting enabled by this command is not affected by signal generator power-on,
preset, or *RST.

[:STATe]
Supported All Models

[ SOURce] : CORRect i on[ : STATe] O\ OFF| 1| 0
[: SOURce] : OCRRect i on[ : STATe] ?

This command enables or disables the user-flatness corrections.

*RST 0
Key Entry Flatness Off On
Key Path AMPTD > More 2 of 3 > User Flatness > Flatness Off On
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Digital Modulation Subsystem—N5162A/82A ([:SOURce])

Digital Modulation Subsystem—N5162A/82A ([:SOURce])

:BURSt:STATe
Supported N5162A/82A with Option 651, 652, or 654

[: SOURce] : BURSt: STATe Q\| OFF| 1| O
[: SOURce] : BURSE : STATe?

This command enables or disables the burst envelope function.
*RST 0

Key Entry Burst Envelope Off On

Key Path 1/Q > More 2 of 2 > Burst Envelope Off On

:DM:CORRection:0PTimization
Supported N5162A/82A

[: SOURce] : DM OCRRect i on: CPTi ni zat i on RFQut | EXTer nal
[: SOURce] : DM OORRect i on: CPTi ni zat i on?

This command enables the internal optimized path to accommodate 1I/Q signals.

EXT This choice applies correction terms to provide a calibrated signal at the IQ
output. When the I/Q Output is selected, the RF signals at the RF Output are
uncalibrated.

RFO This choice applies correction terms to provide a calibrated signal at the RF
output. When the RF Output is selected, the I/Q signals at the I/Q Output are
uncalibrated.

*RST RFO

Key Entry Correction Optimized Path

Key Path 1/Q > Correction Optimized Path > RF Qutput | Ext 1/Q Output

:DM:EXTernal:POLarity
Supported N5162A/82A

[: SOURce] : DM EXTernal : PQLarity NORVal | I NVert| | Nverted
[: SOURce] : DM EXTernal : PQLarity?

This command, for backward compatibility with older ESG E44xxB models, selects normal or inverted
1/Q signal routing. In the inverted mode, the @ input is routed to the I modulator and the I input is

routed to the Q modulator.

Example

DM EXT: PCL I NV

The preceding example inverts I and Q signal routing.
*RST NORM
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Key Entry Int Phase Polarity Normal Invert
Key Path 1/Q > More 2 of 2 > Int Phase Polarity Normal Invert

:DM:INTernal:CHANnel:CORRection[:STATe]

Supported N5162A/82A with Options 651, 652, or 654
[: SQURce] : DM | NTer nal : CHANnel : CCRRect i on[ : STATe] ON OFF| 1| 0
[: SOURce] : DM | NTer nal : CHANnel : CORRect i on[ : STATe] ?

This command enables and disables the RF and baseband magnitude and phase corrections across
the 100 MHz baseband bandwidth, at the current frequency. This command can only be executed if
there has been an internal channel correction calibration run on the instrument (See also
“.BBG:CHANnel” on page 152).

When this feature is on, arbitrary frequency switching while the baseband is on will take up to an
additional 72 ms(typical) to 290 ms the first time that frequency is specified. After the first time that
a frequency is selected, switching to that frequency again takes an additional 1 ms. Up to 256 unique
frequencies can be cached before the oldest cache is forgotten. If a frequency sweep is activated, then
the calculation and caching will occur up front for the first 256 unique frequencies and all further
unique frequencies will have the characteristics of arbitrary frequency switching.

If the I/Q correction optimized path is set to Ext I/Q Output, then only the baseband corrections are
applied and the frequency switching is unaffected.

This correction is convolved with the ACP internal I/Q channel optimization filter and the
equalization filter, if they are active. The resulting filter is truncated to 256 taps.

Example
: DM | NT: CHAN CORR ON

If an internal channel correction calibration has been executed on the instrument, the preceding
example enables the internal channel correction calibration. See also “:BBG:CHANnel” on page 152.

Key Entry Int Channel Correction Off On
Key Path 1/Q > More > More > Int Channel Correction Off On

:DM:INTernal:CHANnel:OPTimization

Supported N5162A/82A

[: SOURce] : DM | NTer nal : CHANnel : CPTi ni zati on EVM ACP

[: SQURce] : DM | NTer nal : CHANhel : OPTi m zat i on?

This command selects between optimizing the internal I/Q channel for EVM (in channel performance)
at the expense of ACP (out of channel performance) or optimizing for ACP at the expense of EVM.

EVM is an 80% Nyquist filter (100 MHz wide) with a wide transition band. When an equalization
filter is active, this filter is not active.

ACP is an 80% Nyquist filter (100 MHz wide) with a narrow transition band, thus reducing images for
wide-band signals. This filter will be convolved with the active equalization filter, the result of which
will be truncated to the center 256 taps.

*RST EVM
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Key Entry Optimize Int 1/Q Channel EVM ACP
Key Path 1/Q > More 2 of 2 > Optimize Int 1/Q Channel EVM ACP

:DM:INTernal:EQUalization:FlLTer:SELect

Supported N5162A/82A

[: SOURce] : DM I NTernal : EQUal i zation: Fl LTer: SELect "Filter”
[: SOURce]: DM I NTer nal : EQUal i zati on: FI LTer : SELect ?

This command selects the FIR file to use as the equalization filter. Equalization filters are typically
complex and must have an oversample ratio of 1. The filter must not have more than 256 taps (512
coefficients for a complex filter). The equalization filter operates at 125 MHz, so all equalization
filters must be resampled to 125 MHz if they are sampled at some other rate.

*RST No file selected
Key Entry Select Filter
Key Path 1/Q > More 2 of 2 > Int Equalization Filter (Off) > Select Filter
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:DM:INTernal:EQUalization:FILTer:STATe

Supported N5162A/82A

[: SOURce] : DM | NTer nal : EQUal i zati on: Fl LTer: STATe ON GFF| 1| O
[: SQURce] : DM | NTer nal : EQUal i zati on: FI LTer : STATe?

This command enables or disables the I/Q internal equalization filter. This filter can be used to
correct and/or impair the RF and external I/Q outputs for the internal I/Q source. This filter will be
convolved with the ACP internal I/Q Channel Optimization filter if that filter is selected, the result of
which will be truncated to the center 256 taps. The equalization filter operates at 125 MHz, so all
equalization filters must be resampled to 125 MHz if they are sampled at some other rate.

NOTE Applying I/Q Delay or I/Q Timing Skew will reduce the actual number of coefficients
available in the hardware by 2 taps for every integral step of 8 ns of delay or 16 ns of skew.

*RST Off
Key Entry Int Equalization Off On
Key Path 1/Q > More 2 of 2 > Int Equalization Filter (Off) > Int Equalization Filter Off On

:DM:IQADjustment:DELay

Supported N5162A/82A

[: SOURce] : DM | QAD ust nent : DELay <val ue><uni t >
[: SQURce] : DM | QADj ust nent : DELay?

This command enables you to change the absolute phase of both I and Q with respect to triggers and
markers. A positive value delays I and Q. This value affects both the external I/Q out signals and the
baseband signal modulated on the RF output. This adjustment does not affect external I/Q inputs.

The variable <value> is expressed in seconds.

*RST +0.00000000E+000

Range —400 to 400 nanoseconds (ns)

Key Entry 1/Q Delay

Remarks This command is effective only if the state of the I/Q adjustment function is set to

ON. Refer to the :DM:IQADjustment[:STATe] command.
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:DM:IQADjustment:EXTernal:CMRange
Supported N5162A/82A

[: SQURce] : DM | QAD ust nent : EXTer nal : QvRange CQARse| FI NE

[: SQURce] : DM | QAD ust nent : EXTer nal : GVRange?

This command sets the common mode offset range voltage (COARse or FINE) for both the in-phase
(I) and quadrature-phase (Q) signals going out of the rear panel I and Q output connectors.

The common mode offset range is expressed in units of volts (mV-V). The COARse range corresponds
to a pre-existing adjustment range of £2.5 V. When the FINE range is enabled, the common mode
offset is limited to £100 mV.

*RST COAR

Range -2.56 to 2.5 V (Coarse), —100 to 100 mV (Fine)

Key Entry Common Mode 1/Q Offset Range

Remarks This command is effective only if the state of the I/Q adjustment function is set to

on. Refer to the :DM:IQADjustment[:STATe] command.

:DM:IQADjustment:EXTernal:COFFset
Supported N5162A/82A

[: SQURce] : DM | QADj ust nent : EXTer nal : COFFset <val ue>
[ SOURce] : DM | QAD ust nent : EXTer nal : COFFset ?

This command sets the common mode offset voltage for both the in—-phase (I) and quadrature-phase
(Q) signals going to the rear panel I and Q output connectors.

The variable <value> is expressed in units of volts (mV-V).

*RST +0.00000000E+000

Range -25to 25V

Key Entry Common Mode 1/Q Offset

Remarks This command is effective only if the state of the I/Q adjustment function is set to

ON. Refer to the :DM:IQADjustment[:STATe] command.

:DM:1QADjustment:EXTernal:DIOFfset
Supported Nb5162A/82A

[ SQURce] : DM | QAD ust nent : EXTer nal : DI CFf set <val ue>
[ SQURce] : DM | QAD ust nent : EXTer nal : DI OFf set ?

This command sets the differential offset voltage for an in-phase (I) signal routed to the I output
connectors.

The variable <value> is expressed in units of volts (mV-V).
*RST +0.00000000E+000
Range -25 to 256 mV
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Key Entry Diff. Mode | Offset

Remarks This command is effective only if the state of the I/Q adjustment function is set to
ON. Refer to the :DM:IQADjustment[:STATe] command.

:DM:1QADjustment:EXTernal:DQOFfset
Supported N5162A/82A

[ SQURce] : DM | QAD ust nent : EXTer nal : DQCFf set  <val ue>
[ SQURce] : DM | QAD ust nent : EXTer nal : DQOFf set ?

This command sets the differential offset voltage for a quadrature-phase (Q) signal routed to the Q
output connectors.

*RST +0.00000000E+000

Range -25 to 256 mV

Key Entry Diff. Mode Q Offset

Remarks This command is effective only if the state of the I/Q adjustment function is set to

ON. Refer to the :DM:IQADjustment[:STATe] command.

:DM:IQADjustment:EXTernal:lI0FFset
Supported N5162A/82A

[: SQURce] : DM | QADj ust nent : EXTer nal : | OFFset <val ue>
[: SOURce] : DM | QAD ust nent : EXTer nal : | GFFset ?

This command sets the offset voltage for a signal applied to the 600 ohm I input connector.

The variable <value> is expressed in units of volts (mV-V).

*RST +0.00000000E+000

Key Entry External Input | Offset

Range —100 to 100 mV

Remarks This command is effective only if the state of the I/Q adjustment function is set to

ON. Refer to the :DM:IQADjustment[:STATe] command.

:DM:1QADjustment:EXTernal:Q0FFset
Supported N5162A/82A

[: SQURce] : DM | QADj ust nent : EXTer nal : QOFFset <val ue>
[: SQURce] : DM | QADj ust nent : EXTer nal : QCOFFset ?

This command sets the offset voltage for a signal applied to the 600 ohm Q input connector.
The variable <value> is expressed in units of volts (mV-V).

*RST +0.00000000E+000

Range —100 to 100 mV
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Key Entry External Input Q Offset

Remarks This command is effective only if the state of the I/Q adjustment function is set to
ON. Refer to the :DM:IQADjustment[:STATe] command.

:DM:1QADjustment:EXTernal:QSKew
Supported N5162A/82A

[: SQURce] : DM | QA ust nent : EXTer nal : QBKew <val ue>
[: SQURce] : DM | QAD ust nent : EXTer nal : QBKew?

CAUTION This Q phase angle adjustment is uncalibrated.

This command adjusts the phase angle (quadrature skew) between the I and Q vectors by increasing
or decreasing the Q phase angle. This command adjusts the signals externally input to the signal
generator’s front panel Q input connector. For more information on this connector, refer to the User’s
Guide.

The <value> variable is expressed in degrees with a minimum resolution of 0.1.

If the signal generator is operating at frequencies greater than 3.3 GHz, quadrature skew settings
greater than *5 degrees will not be within specifications.

Positive skew increases the angle from 90 degrees while negative skew decreases the angle from
90 degrees. When the quadrature skew is zero, the phase angle between the I and Q vectors is 90
degrees.

This command is effective only if the state of the I/Q adjustment function is set to ON. Refer to the
:DM:IQADjustment[:STATe] command.

Example

DM | QAD: EXT: Q8K 4.5

The preceding example increases the phase angle by 4.5 degrees.

*RST +0.00000000E+000
Range —-200 to +200
Key Entry Quadrature Angle Adjustment

:DM:IQADjustment:GAIN

Supported Nb5162A/82A

[: SOURce] : DM | QADj ust nent : GAI N <val ue><uni t >
[: SQURce] : DM | QADj ust nent : GAl N?

This command adjusts the ratio of I to Q while preserving the composite, vector magnitude. Adding
gain (+x dB) to the signal increases the I component and decreases the Q@ component proportionally.
Reducing gain (-x dB) decreases the I component and increases the Q component proportionally.

The variable <value> is expressed in units of decibels (dB).
*RST +0.00000000E+000
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Range -1to 1l
Key Entry 1/Q Gain Balance
Remarks This command is effective only if the state of the I/Q adjustment function is set to

ON. Refer to the :DM:IQADjustment[:STATe] command.

:DM:1IQADjustment:I0FFset

Supported N5162A/82A

[: SQURce] : DM | QADj ust nent : | GFFset  <val ue><uni t >
[: SOURce] : DM | QA ust nent : | CFFset ?

This command adjusts the I channel offset value.

When using this command to minimize the LO feedthrough signal, optimum performance is achieved
when the command is sent after all other I/Q path commands are executed, such as those that
change the internal phase polarity or adjust the modulator attenuator. If other adjustments are made
after minimizing is performed, the LO feedthrough signal may increase.

The variable <value> is expressed in units of percent with a minimum resolution of 0.025.
*RST +0.00000000E+000

Range —20.000 to 20.000
Key Entry | Offset
Remarks This command is effective only if the state of the I/Q adjustment function is set to

ON. Refer to the :DM:IQADjustment[:STATe] command.

:DM:1QADjustment:PHASe
Supported N5162A/82A

[: SOURce] : DM | QAD ust nent : PHASe <val ue><uni t >
[: SQURce] : DM | QA ust nent : PHASe?
This feature allows adjustment of the absolute phase of the internal I/Q channel by rotating both I

and Q, and so adjusting the relative phase of the RF carrier. For MXG’s with Option 012, this is the
only way to adjust the phase for a unit with an external LO.

NOTE The I/Q signal will be scaled down by 0.7071 for all phase offsets except 0. Use -360 or
+360, if it is desirable to maintain a constant power level with the ALC off while adjusting
the 1/Q phase.

The variable <value> is expressed in units of degrees with a resolution of 0.01 degrees. <unit> can be
nothing or DEG for degrees.

*RST +0.00000000E+000
Range —360.000 to 360.000
Key Entry 1/Q Phase
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:DM:IQADjustment:Q0FFset

Supported N5162A/82A

[ SQURce] : DM | QA ust nent : QOFFset
[: SQURce] : DM | QAD) ust nent : QCFFset ?

This command adjusts the Q channel offset value.

When using this command to minimize the LO feedthrough signal, optimum performance is achieved
when the command is sent after all other I/Q path commands are executed, such as those that
change the internal phase polarity or adjust the modulator attenuator. If other adjustments are made
after minimizing is performed, the LO feedthrough signal may increase.

The variable <value> is expressed in units of percent with a minimum resolution of 0.025.
*RST +0.00000000E+000

Range —20.000 to 20.000
Key Entry Q Offset
Remarks This command is effective only if the state of the I/Q adjustment function is set to

on. Refer to the :DM:IQADjustment[:STATe] command.

:DM:IQADjustment:QSKew

Supported N5162A/82A

[: SQURce] : DM | QADj ust nent : (BKew <val ue>

[: SOURce] : DM | QAD ust nent : QBKew?

This command adjusts the phase angle (quadrature skew) between the I and Q vectors by increasing
or decreasing the Q phase angle.

The <value> variable is expressed in degrees with a minimum resolution of 0.1.

If the signal generator is operating at frequencies greater than 3.3 GHz, quadrature skew settings
greater than *5 degrees will not be within specifications.

Positive skew increases the angle from 90 degrees while negative skew decreases the angle from
90 degrees. When the quadrature skew is zero, the phase angle between the I and Q vectors is 90
degrees.

This command is effective only if the state of the I/Q adjustment function is set to ON. Refer to the
:DM:IQADjustment[:STATe] command.

Example

DM QAD (8K 4.5

The preceding example increases the phase angle by 4.5 degrees.
*RST +0.00000000E+000

Range —-1E1 to +1E1

Key Entry Quadrature Angle Adjustment
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:DM:IQADjustment:SKEW
Supported N5162A/82A

[: SQURce] : DM | QAD ust nent : SKEW <val ue>
[: SQURce] : DM | QAD ust nent : SKEWP

This command changes the I/Q skew which is a time delay difference between the I and Q signals.
Equal and opposite skew is applied to both I and Q and affects the RF Output and I/Q output paths
simultaneously. A positive value delays the I signal relative to the Q signal, and a negative value
delays the Q signal relative to the I signal.

Example

: DM | QAD. SKEW 5E-9

The preceding example sets the time delay difference between the I and Q signals to 5 nanoseconds.
*RST +0.00000000E+000

Range —800 to +800 ns
Key Entry 1/Q Skew
Key Path 1/Q > 1/Q Adjustments (0ff) > Internal Baseband Adjustments > More 2 of 2 > 1/Q Skew

:DM:IQADjustment[:STATe]
Supported N5162A/82A

[: SQURce] : DM | QAD ust nent [ : STATe] ON CFF| 1] 0
[: SOURce] : DM | QAQ ust nent [ : STATe] ?

This command enables or disables the I/Q adjustments.

Example

:DMI1QAD 1

The preceding example enables I/Q adjustments.
*RST 0

Key Entry 1/Q Adjustments Off On

Key Path 1/Q > 1/Q Adjustments Off On

:DM:POLarity[:ALL]
Supported N5162A/82A

[:SQURce]: DM PCLari ty[: ALL] NCORWal | | Nvert
[:SOURce] : DM PQLari ty?

This command sets the digital phase polarity.

NORMal This choice selects normal phase polarity for the I and Q signals.
INVert This choice inverts the Q channel signal.
*RST NORM
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Key Entry
Key Path

:DM:SOURce

Supported

Basic Function Commands
Digital Modulation Subsystem—N5162A/82A ([:SOURce])

Int Phase Polarity Normal Invert

1/Q > More 2 of 2 > Int Phase Polarity Normal Invert

N5162A/82A with Option 651, 652, or 6564

[: SQURce] : DM SQURce EXTer nal | | NTer nal | SUM
[: SOURce] : DM SOURce?

This command selects the I/Q modulator source.

This softkey is found under the I/Q menu.

EXTernal

INTernal

Sum

*RST
Key Entry

:DM:STATe

Supported

This choice selects a 50 ohm impedance for the I and @ input connectors and
routes the applied signals to the I/Q modulator.

This choice selects the internal baseband generator as the source for the I/Q
modulator and requires Option 651, 652, or 654.

This choice selects the internal baseband generator and combines that signal with
an external source and routes the applied signals to the I/Q modulator and
requires Option 651, 652, or 654.

INT
External Internal Sum
N5162A/82A

[: SOURce] : DM STATe ON| CFF| 1] 0
[: SOURce] : DM STATe?

This command enables or disables the I/Q modulator.

The 1I/Q modulator is enabled whenever a digital format is turned on.

The |/ Q annunciator will be shown on the signal generator display whenever the I/Q modulator is

on.
ON (1)
OFF (0)

*RST
Key Entry

This choice enables the internal I/Q modulator.

This choice disables the internal I/Q modulator. You can turn off the I/Q with this
choice even though a digital format is enabled. With this configuration, the RF
output signal will not be modulated, but the I/Q signals may be present at the
rear panel I and Q outputs depending on the rear panel output selection.

0
170 Off On
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Frequency Subsystem ([:SOURce])

:FREQuency:CENTer

Supported All Models

[ : SOURce] : FREQuency: CENTer <nune[ <freq_suf fi x>] | UP| DOMW
[ SOURce] : FREQuency: CENTer ? [ MAXi munj M N nunj
This command sets the center frequency for a step sweep. The center frequency symmetrically divides

the selected frequency span and is coupled to the start and stop frequency settings. The frequency
range and reset values are dependent on the signal generator model and option number.

The query returns the start and stop frequencies if the optional MAXimum or MINimum are used.

*RST The preset value is model/option dependent. Refer to the instrument’s Data Sheet.
Range The range is model/option dependent. Refer to the instrument’s Data Sheet.
Example

:FREQ CENT .5 Gz

The preceding example sets the center frequency for a sweep to .5 GHz.

Key Entry Freq Center
:FREQuency:CHANnels:BAND
Supported All Models

[ : SOURce] : FREQuency: CHANnel s: BAND NBASe| NMOBi | e| BPGS MPGSmj BEGSM MEGSH

BRGSn} MRGSnj BDCS| MDCS| BPCS| MPCS| B450] Gvit50| B480| BB50BDCS| Mi80| B850 MB50| B8| MB| B15| ML5
| B390| B420| B460| B915| MB80| M410| Mi50| MB70| PHS| DECT

[: SQURce] : FREQuency: CHANnel s: BAND?

This command sets the frequency of the signal generator by specifying a frequency channel band. The
frequency channel state must be enabled for this command to work.

Refer to the :FREQuency:CHANnels[:STATe] command.
Table 2-1 Frequency Channel Bands

SCPI Parameter Frequency Channel Band Standard

Selected
NBASe Standard Base NADC
NMOBile Standard Mobile NADC
BPGSm P-Gsm 900 Base GSM
MPGSm P-Gsm 900 Mobile GSM
BEGSm E-Gsm 900 Base GSM
MEGSm E-Gsm 900 Mobile GSM
BRGSm R-Gsm 900 Base GSM
MRGSm R-Gsm 900 Mobile GSM
BDCS DCS 1800 Base GSM
MDCS DCS 1800 Mobile GSM
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SCPI Parameter Frequency Channel Band Standard
Selected
BPCS PCS 1900 Base GSM
MPCS PCS 1900 Mobile GSM
B450 Gsm 450 Base GSM
GM450 Gsm 450 Mobile GSM
B480 Gsm 480 Base GSM
M480 Gsm 480 Mobile GSM
B850 Gsm 850 Base GSM
M850 Gsm 850 Mobile GSM
B8 800MHz Base PDC
M8 800MHz Mobile PDC
B15 1500MHz Base PDC
M15 1500MHz Mobile PDC
B390 Base 390-400 TETRA
B420 Base 420-430 TETRA
B460 Base 460-470 TETRA
B915 Base 915-921 TETRA
M380 Mobile 380-390 TETRA
M410 Mobile 410-420 TETRA
M450 Mobile 450-460 TETRA
M870 Mobile 870-876 TETRA
PHS Standard PHS PHS
DECT Standard DECT DECT
Example

: FREQ CHAN: BAND DECT

The preceding example sets the frequency band to standard DECT.

*RST BPGS

Key Entry P-GSM Base E-GSM Base
PCS Base GSM 450 Base
NADC Base 800MHz Base
Tetra Base 390/400 Tetra Base 420/430
Tetra Base 915/921 PHS Standard
P-GSM Mobile E-GSM Mobile
PCS Mobhile GSM 450 Mobile
NADC Mobile 800MHz Mobile

Tetra Mobile 380/390
Tetra Mobile 870/876

Tetra Mobile 410/420

R-GSM Base DCS Base
GSM 480 Base GSM 850 Base
1500MHz Base

Tetra Base 460/470

DECT Standard

R-GSM Mobile DCS Mobile

GSM 480 Mobile
1500MHz Mobile
Tetra Mobile 450/460

GSM 850 Mobile
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:FREQuency:CHANnels:NUMBer

Supported All Models

[ : SOURce] : FREQuency: CHANnel s: NUMBer <nunber >
[: SQURce] : FREQuency: CHANnel s: NUMBer ?

This command sets the frequency of the signal generator by specifying a channel number of a given
frequency band.

The channel band and channel state must be enabled for this command to work. Refer to the
:FREQuency:CHANnels[:STATe] command.

Example

: FREQ GHAN NUMB 24

The preceding example sets the channel number to 24 for the current band.

*RST +1

Range P-GSM Base/Mobile: 1-24
E-GSM and R-GSM Base/Mobile: 1-1023
DCS Base/Mobile: 512-885
PCS Base/Mobile: 512-900
GSM-450 Base/Mobile: 259-293
GSM-480 Base/Mobile: 306-340
GSM-850 Base/Mobile: 128-251
NADC Base/Mobile: 1-1023
800MHz Base/Mobile: 0-640
1500MHz Base/Mobile: 0-960
TETRA 380/390 Mobile: 3600-4000
TETRA 390/4000 Base: 3600-4000
TETRA 410/420 Mobile: 800-1200
TETRA 420/430 Base: 800-1200
TETRA 460/470: 2400 through 2800 2400-2800
TETRA 870/876 Mobile: 600-640
TETRA 915/921 Base: 600-940
PHS Standard: 1-2565
DECT Standard: 0-9

Key Entry Channel Number
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:FREQuency:CHANnels[:STATe]

Supported All Models

[ : SOURce] : FREQuency: CHANnel s[: STATe] QN OFF| 1] 0

[: SOURce] : FREQuency: CHANnel s[ : STATe] ?

This command enables or disables the frequency channel and band selection. The signal generator

frequency will be set to the channel frequency when the state is on. To set frequency channel bands
refer to the :FREQuency:CHANnels:BAND command.

Example

: FREQ CHAN ON

The preceding example turns on the frequency channel.
*RST 0

Key Entry Freq Channels Off On

:FREQuency[:CW]

Supported All Models

[: SOURce] : FREQuency[ : QW <val ue><uni t >
[ SOURce] : FREQuency[ : CW ?

This command sets the signal generator output frequency.

*RST The preset value is model/option dependent. Refer to the instrument’s Data Sheet.
Range The range is model/option dependent. Refer to the instrument’s Data Sheet.
Remarks A frequency change may affect the current output power. Refer to the

[:LEVel][:IMMediate ][:AMPLitude] command for the correct specified frequency and
amplitude settings. To set the frequency mode refer to the :FREQuency:MODE

command.
:FREQuency:LSPurs:STATe
Supported All Models

[ : SOURce] : FREQuency: LSPurs: STATe ON GFF| 1] 0

[ : SOURce] : FREQuency: LSPur s: STATe?

This command enables the mode to improve non-harmonics performance (low spurs mode). Enabling
this mode affects switching speed.

1 This choice enables the mode to improve non-harmonics.
0 This choice disables the mode to improve non-harmonics.
*RST 0

Key Entry Frequency > More 2 of 2 > Improve non- harmonics
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:FREQuency:VIODE

Supported All Models

[: SOURce] : FREQuency: MODE CW FI Xed| LI ST
[: SOURce] : FREQuency: MODE?

This command sets the frequency mode of the signal generator to CW or swept.

CW and FIXed These choices are synonymous with one another and stops a frequency sweep,
allowing the Agilent MXG to operate at a set frequency. Refer to the
:FREQuency[:CW] command for setting the frequency in the CW mode and to the
:FREQuency[:CW] command for setting the frequency in the FIXed mode.

LIST This choice selects the swept frequency mode. If sweep triggering is set to
immediate along with continuous sweep mode, executing the command starts the
LIST or STEP frequency sweep.
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NOTE To perform a frequency and amplitude sweep, you must also select LIST as the power mode.
See the :MODE command for selecting the list mode for an amplitude sweep.

*RST CW
Key Entry Freq Freq Off

:FREQuency:MULTiplier

Supported All Models

[: SOURce] : FREQuency: MLTi plier <val ue>

[ SOURce] : FREQuency: MLTi plier?

This command sets the multiplier for the signal generator carrier frequency. This displayed frequency
equals the actual frequency times the multiplier.

*RST +1.00000000E+000
Range Negative values: - 1000 to -0.001
Positive values: 0.001 to 1000
Key Entry Freq Multiplier
Key Path FREQ > Freq Multiplier
Remarks For any multiplier other than one, the MLT indicator is shown in the frequency

area of the display.

:FREQuency:0FFSet

Supported All Models

[ : SOURce] : FREQuency: OFFSet  <val ue><uni t >
[ : SOURce] : FREQuency: CFFSet ?

This command sets the frequency offset.

The query of this command returns a value equal to the original output frequency times the
multiplier value, plus the frequency offset value. This displayed frequency equals the actual frequency
times the multiplier.

When an offset has been entered, the OFFS indicator is turned on in the frequency area of the
display.

The frequency offset state is turned on when any non-zero value is entered; entering zero will turn
it off. Refer to the :FREQuency:OFFSet:STATe command for setting the offset state independent of
entering offset values.

*RST +0.0000000000000E+00
Range —200 to 200 GHz
Key Entry Freq Offset
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:FREQuency:0FFSet:STATe

Supported All Models

[ SOURce] : FREQuency: CFFSet : STATe ON CFF| 1] 0
[ : SOURce] : FREQuency: CFFSet : STATe?

This command enables or disables the offset frequency.

*RST 0

Key Entry Freq Offset

Remarks Entering OFF (0) will set the frequency offset to 0 Hz.
:FREQuency:REFerence

Supported All Models

[ : SOURce] : FREQuency: REFer ence <val ue><unit >
[: SQURce] : FREQuency: REFer ence?

This command sets the output reference frequency.

*RST +0.0000000000000E+00
Range The range is model/option dependent. Refer to the instrument’s Data Sheet.
Key Entry Freq Ref Set

:FREQuency:REFerence:SET

Supported All Models
[ : SOURce] : FREQuency: REFer ence: Set

This command sets the current CW output frequency, along with any offset, as a 0 hertz reference
value.

*RST +0.0000000000000E+00
Key Entry Freq Ref Set

:FREQuency:REFerence:STATe

Supported All Models

[ : SOURce] : FREQuency: REFer ence: STATe QN OFF| 1] 0
[ : SOURce] : FREQuency: REFer ence: STATe?

This command enables or disables the frequency reference mode.

When the frequency reference mode is on, subsequent frequency parameters are set relative to the
reference value.

*RST 0
Key Entry Freq Ref Off On
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:FREQuency:SPAN

Supported All Models

[ : SQURce] : FREQuency: SPAN <nun[ <f r eq_suf fi x>] | UP| DOMN
[: SQURce] : FREQuency: SPAN? [ MAXi munj M N nunj

This command sets the length of the frequency range for a step sweep. Span setting is symmetrically
divided by the selected center frequency and is coupled to the start and stop frequency settings. The
span range is dependent on the signal generator model and option number.

Example
. FREQ SPAN 100MHz

The preceding example sets the frequency span to 100 megahertz.

*RST +0.0000000000000E+00
Key Entry Freq Span
:FREQuency:STARt

Supported All Models

[: SQURce] : FREQuency: STARt  <val ue><uni t >
[ : SOURce] : FREQuency: STAR ?

This command sets the first frequency point in a step sweep.

*RST The preset value is model/option dependent. Refer to the instrument’s Data Sheet.
Range The range is model/option dependent. Refer to the instrument’s Data Sheet.

Key Entry Freq Start

:FREQuency:STOP

Supported All Models

[: SQURce] : FREQuency: STCP <val ue><uni t >
[ : SQURce] : FREQuency: STCP?

This command sets the last frequency point in a step sweep.

*RST The preset value is model/option dependent. Refer to the instrument’s Data Sheet.
Range The range is model/option dependent. Refer to the instrument’s Data Sheet.

Key Entry Freq Stop

:FREQuency[:CW]

Supported All Models

[: SOURce] : FREQuency[ : QW <val ue><uni t >
[ SOURce] : FREQuency[ : CW ?

This command sets the signal generator output frequency for the CW frequency mode.
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*RST The preset value is model/option dependent. Refer to the instrument’s Data Sheet.
Range The range is model/option dependent. Refer to the instrument’s Data Sheet.

Key Entry Freq

Remarks To set the frequency mode to CW, refer to the :FREQuency:MODE command.

:PHASe:REFerence

Supported All Models

[ SOURce] : PHASe: REFer ence

This command sets the current output phase as a zero reference.

Subsequent phase adjustments are set relative to the new reference.

Key Entry Phase Ref Set
:PHASe[:ADJust]
Supported All Models

[: SOURce] : PHASe[ : ADJust] <val ue><uni t >
[: SOURce] : PHASe[ : ADJust] ?

This command adjusts the phase of the modulating signal.

The query will only return values in radians.

*RST +0.00000000E+000
Range Radians: -3.14 to 3.14 RAD Degrees: -180 to 179 DEG
Key Entry Adjust Phase

:ROSCillator:BANDwidth:EXTernal

Supported N5183A

[: SOURce] : ROSG | | at or : BANDw dt h: EXTer nal
<val ue>[ <uni t s>] | NARRow| W DE| M N munj MAXi munj DEFaul t
[: SQURce] : ROSG | | at or : BANDwI dt h: EXTernal ? | M N num MAXi munj

This command selects the external frequency bandwidth as the source for the measurement.

For values greater than 9.5 Hz, 73 Hz is used.

*RST +9.50000000E+000
Range .5 or 73 Hz
Key Entry Ref Oscillator Ext Bandwidth
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:ROSCillator:FREQuency:EXTernal

Supported All Models

[: SOURce] : ROBG | | at or : FREQuency: EXTer nal <val ue>
[: SOURce] : ROSG | | at or : FREQuency: EXTer nal ?

This command makes External Ref Frequency the active function. The value that you enter sets the
frequency of the external reference oscillator.

*RST +1. 0000000000000E+07 Hz

Range +1. 0000000000000E+06 to +5. 0000000000000E+07 Hz

Key Entry Ref Oscillator Ext Freq

Remarks If the entered frequency does not match the frequency of the entered reference,

an unlocked condition will occur and an error message will appear.

:ROSCillator:SOURce

Supported All Models
[: SOURce] : RCBG | | at or : SOURce?

This command queries the current reference oscillator source: INT (internal) or EXT (external).

:ROSCillator:SOURce:AUTO

Supported All Models

[: SOURce] : ROBG | | at or : SOURce: AUTO ON CFF| 1| 0

[: SQURce] : ROSG | | at or : SOURce: AUTO?

This command enables or disables the ability of the signal generator to automatically select between
the internal and an external reference oscillator.

ON (D) This choice enables the signal generator to detect when a valid reference signal is
present at the 10 MHz IN connector and automatically switches from internal to
external frequency reference.

OFF (0) This choice selects the internal reference oscillator and disables the switching
capability between the internal and an external frequency reference.

*RST 1
Key Entry Ref Oscillator Source Auto Off On
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List/Sweep Subsystem ([:SOURce])

A complete sweep setup requires commands from other subsystems. Table 2-2 shows the function
and location of these other commands.

Table 2-2 Location of Commands from the other Subsystems

Sweep Type Function Command Location Key Entry under
Sweep/List key
List and Step Configuring frequency sweep page 42 Freq Off On
Configuring amplitude sweep page 72 Amptd Off On
Configuring frequency and page 42 Freq & Amptd
amplitude sweep? page 72 0ff On
Enables or Disables the page 330 Waveform Off On
waveform sweep
Set up and control sweep page 240 See the “Trigger
triggering® Subsystem”
List Load a list sweep file page 196 Load From Selected
File
Store list sweep data to a file | page 193 Store To File
Selects the waveform for the page 42 no softkey
current waveform sequence
page 49
page 55
Fast Enables fast SCPI switching no softkey
for arbitrary frequency and
power levels
List Sweep This command enables page 51 no softkey. Refer to
Options Flags specific options during a list Table 2-3 on
sweep. page 52
Step Start frequency sweep page 45 Freq Start
Store list sweep data to a file | page 193 Store To File
Start amplitude sweep page 74 Amptd Start
Stop amplitude sweep page 75 Amptd Stop

a.Execute both commands to start or stop a frequency and amplitude sweep.
b.For point to point triggering, see “:LIST:TRIGger:SOURce" on page 53.
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:LIST:CPOINt?

Supported All Models
[: SQURce] : LI ST: CPA nt ?

This query returns the current sweep point.

:LIST:DIRection

Supported All Models

[: SQURce] : LI ST: Dl Recti on UP| DOMN
[: SQURce] : LI ST: Dl Recti on?

This command sets the direction of a list or step sweep.
UP This choice enables a sweep in an ascending order:
* first to last point for a list sweep

e start to stop for a step sweep

DOWN This choice reverses the direction of the sweep.
*RST UP

Key Entry Sweep Direction Down Up

:LIST:DWELI

Supported All Models

[: SQURce] : LI ST: DWEL1 <val ue>{, <val ue>}
[: SOURce] : LI ST: DWEL1?

This command sets the dwell time for the current list sweep points.

Dwell time is used when IMMediate is the trigger source. Refer to the :LIST:TRIGger:SOURce
command for the trigger setting.

The dwell time is the amount of time the sweep is guaranteed to pause after setting the frequency
and/or power for the current point.

The setting enabled by this command is not affected by signal generator power-on, preset, or * RST.

The variable <value> is expressed in units of seconds with a 0.000001 (uS).

NOTE The dwell time (<value>) does not begin until the signal generator has settled for the current
frequency and/or amplitude change.

Range 100E-6
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:LIST:DWELI:POINts
Supported All Models
[: SOURce] : LI ST: DWELI : PO Nt s?

This command queries the signal generator for the number of dwell points in the current list sweep
file.

:LIST:DWELL:TYPE

Supported All Models

[ SCURce] : LI ST: DWELL: TYPE LI ST| STEP

[: SOURce] : LI ST: DWELL: TYPE?

This command toggles the dwell time for the list sweep points between the values defined in the list
sweep and the value for the step sweep.

LIST This choice selects the dwell times from the list sweep. Refer to the :LIST:DWELIL
command for setting the list dwell points.

STEP This choice selects the dwell time from the step sweep. Refer to the
:SWEep:DWELI command for setting the step dwell.

*RST LIST

Key Entry Dwell Type List Step

:LIST:FREQuency

Supported All Models

[: SQURce] : LI ST: FREQuency <val ue>{, <val ue>}
[: SQURce] : LI ST: FREQuency?

This command sets the frequency values for the current list sweep points.
The maximum number of list sweep points is 3,201.
The variable <value> is expressed in units of hertz (Hz).

The setting enabled by this command is not affected by signal generator power-on, preset, or * RST.

Range The range is model/option dependent. Refer to the instrument’s Data Sheet.
:LIST:FREQuency:POINts
Supported All Models

[ SOURce] : LI ST: FREQuency: PO Nt s?

This command queries the current list sweep file for the number of frequency points.
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:LIST:MANual

Supported All Models

[ SQURce] : LI ST: MANual <val ue>| UP| DOMN

[: SQURce] : LI ST: MANual ?

This command sets a list or step sweep point as the current sweep point controlling the frequency
and power output.

If list or step mode is controlling frequency or power, or both, then the indexed point in the
respective list(s) will be used.

Entering a value with this command will have no effect, unless MANual is the selected mode. Refer
to the :LIST:MODE command for setting the proper mode.

If the point selected is beyond the length of the longest enabled list, then the point will be set to the
maximum possible point, and an error will be generated.

Range List Sweep: 1 to 3,201 Step Sweep: 2 to 65535
Key Entry Manual Point

:LIST:MIODE

Supported All Models

[: SQURce] : LI ST: MCDE AUTQ MANual
[: SOURce] : LI ST: MCDE?

This command sets the operating mode for the current list or step sweep.
AUTO This choice enables the selected sweep type to perform a sweep of all points.

MANual This choice enables you to select a single sweep point. The selected point controls
the frequency and/or amplitude according to the sweep type. Refer to the
:LIST:MANual command for selecting a sweep point.

*RST AUTO

Key Entry Manual Mode Off On
:LIST:0OPTions

Supported All Models

[: SQURce] : LI ST: CPTi ons <val >{, <val >}
[ SQURce] : LI ST: CPTi ons?
[: SQURce] : LI ST: CPTi ons: PO Nt s?

This command enables specific options during a list sweep. The command adds the capability to
suppress FM, ¢M, and AM on any list sweep point. Additionally, frequency, power, and/or a waveform
transition can be suppressed resulting in no synthesizer, no output, or no waveform playing
interruption during a transition.
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This is a SCPI command only feature. There is no signal generator user interface displayed indication
that these option flags are in use. The option flag list is preset to empty when list sweep is preset
with the defaults. Otherwise, the option flag changes are persistent.

See also “:LIST:TYPE:LIST:INITialize:PRESet” on page 55.
Table 2-3 List Sweep Options Flag.

Bit # Bit Value Option if set

0 1 Suppress Frequency Change
1 2 Suppress Power Change

2 4 Suppress Waveform Change
3 8 Suppress FM and ¢M

4 16 Suppress AM

NOTE The table represents the value of a bit flag.
If a bit is not set, then the option is ignored (not applied).
If FM, ¢M is not turned on, the FM, ¢M suppression does nothing.
The FM, ¢M should be typically as in CW mode.

The AM suppressing is accomplished by grounding the input to the AM modulator, no other
reconfiguration of HW is performed.

The AM should be set up in CW mode.

Example

FM DEV 1E6

FM STAT ON

LI ST: FREQ 1E9, 2E9, 3E9, 4E9
LI ST: OPT 8,0,8,0

The preceding example sets up FM then a frequency list of 1, 2, 3, 4 GHz and suppresses FM on
every other list sweep point (points 1 and 3 will have FM suppressed, points 2 & 4 will have FM
enabled).

:LIST:POWer

Supported All Models

[: SQURce] : LI ST: PONer <val ue>{, <val ue>}
[: SQURce] : LI ST: PONr ?

This command sets the amplitude for the current list sweep points.

The maximum number of list sweep points is 3,201.
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Range See also [:LEVel][:IMMediate][:AMPLitude] command for output power ranges.

Remarks The setting enabled by this command is not affected by signal generator power-on,
preset, or * RST.

:LIST:POWer:POINts
Supported All Models
[: SOURce] : LI ST: POMér: PO Nt s?

This command queries the number of power points in the current list sweep file.

:LIST:RETRace

Supported All Models

[ SQURce] : LI ST: RETRace QN OFF| 1| 0

[: SOURce] : LI ST: RETRace?

This command configures the sweep to retrace to the first sweep point, or stop at the last sweep
point upon completion of each sweep.

ON (1) The sweep retraces to the first sweep point.

OFF (0) The sweep stays at the last sweep point of the completed sweep and stays there
until sweep is initiated and triggered again. When sweep is initiated and triggered
again, the sweep point moves to the first point of the sweep.

*RST 1

Key Entry Sweep Retrace Off On
:LIST:-TRIGger:SOURce

Supported All Models

[: SQURce] : LI ST: TR Gger : SOURce BUS| | Mvedi at e| EXTer nal | KEY] Tl Mer | MANual
[: SQURce] : LI ST: TR Gger : SOURce?
This command sets the point trigger source for a list or step sweep event.

To set the sweep trigger, see the :TRIGger[:SEQuence]:SOURce command.

BUS This choice enables GPIB triggering using the * TRG or GET command, or
LAN and USB triggering using the * TRG command.

IMMediate This choice enables immediate triggering of the sweep event.

EXTernal This choice enables the triggering of a sweep event by an externally applied signal
at the TRIGGER IN connector.

Trigger KEY This choice enables triggering by pressing the front panel Trigger hardkey.

TIMer This choice enables the trigger timer.
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Example
:LIST: TR G SOR BUS

The preceding example sets the trigger source to the instrument BUS.

*RST IMM

Key Entry Bus Free Run Ext  Trigger Key  Timer Trigger
:LIST:-TYPE

Supported All Models

[: SQURce] : LI ST: TYPE LI ST| STEP
[: SOURce] : LI ST: TYPE?
This command toggles between the two types of sweep.

LIST This type of sweep has arbitrary frequencies and amplitudes.
STEP This type of sweep has equally spaced frequencies and amplitudes.
*RST STEP

Key Entry Sweep Type List Step

:LIST:-TYPE:LIST:INITialize:FSTep

Supported All Models

CAUTION The current list sweep data will be overwritten once this command is executed. If
needed, save the current data. Refer to the :STORe:LIST command for storing list sweep
files.

[:SOQURce] : LI ST: TYPE LI ST: I NI Ti al i ze: FSTep

This command replaces the loaded list sweep data with the settings from the current step sweep data
points.

You can load only one sweep list at a time.

The maximum number of list sweep points is 3,201. When copying the step sweep settings over to a
list sweep, ensure that the number of points in the step sweep do not exceed the maximum list
sweep points.

Key Entry Load List From Step Sweep
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:LIST:-TYPE:LIST:INITialize:PRESet

Supported All Models

CAUTION The current list sweep data will be overwritten once this command is executed. If
needed, save the current data. Refer to the :STORe:LIST command for storing list sweep
files.

[: SOURce] : LI ST: TYPE LIST: I N Ti al i ze: PRESet

This command replaces the current list sweep data with a factory-defined file consisting of one point
at a frequency, amplitude, and dwell time.

Key Entry Preset List

:LIST:WAVeform

Supported N5162A/82A

CAUTION The current list sweep data will be overwritten once this command is executed. If
needed, save the current data. Refer to the :STORe:LIST command for storing list sweep
files.

[ : SOURce] : LI ST: WAVef or m <nane>{, <nane>}
[: SQURce] : LI St: WAVef or n?

This command sets the waveform values for the current list waveform sequence.

NOTE Except for the sample clock rate, unspecified fields in the header result in the default
settings of the dual arb’s settings being used (i.e. not the current arb’s settings). The sample
clock rate must be specified for the file header of the waveform file being played. If the
sample clock rate is unspecified in the file header, the instrument generates a header error.

Example
1 LI ST: WAV "WFML: RAMP_TEST_WFM', "WFML: SI NE_TEST_WM'

The preceding example loads the waveforms RAMP_TEST WM and S| NE_TEST WM into the waveform
section of the List Table.

Remarks The setting enabled by this command is not affected by signal generator power-on,
preset, or *RST.

:LIST:WAVeform:POINts
Supported Nb5162A/82A
[: SOURce] : LI ST: WAVef orm PO Nt s?

This query returns the number of waveform points in the current list sweep file.
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:SWEep:CPOINt?
Supported All Models
[: SOURce] : S\WEep: CPA N ?

This query returns the current sweep point in any mode.

:SWEep:DWELI

Supported All Models

[: SQURce] : SWEep: DVELI  <val ue>

[: SOURce] : S\WEep: DVELI ?

This command enables you to set the dwell time for a step sweep.

The variable <value> is expressed in units of seconds with a 0.001 resolution.

The dwell time is the amount of time the sweep is guaranteed to pause after setting the frequency
and/or power for the current point.

NOTE The dwell time (<value>) does not begin until the signal generator has settled for the current
frequency and/or amplitude change.

*RST +2.00000000E—-003

Range 0.0001 to 100

Key Entry Step Dwell

Key Path SWEEP > Configure Step Sweep > More 2 of 2 > Step Dwell

Remarks Dwell time is used when the trigger source is set to | Mvedi at e. Refer to the

:LIST:TRIGger:SOURce command for the trigger setting.

:SWEep:GENeration
Supported N5183A

[: SOURce] : SWEep: GENer ati on STEPped
[: SOURce] : SWEep: GENer at i on?

This command sets the sweep type to stepped.

STEPped This choice selects a step sweep.
Example

. SVEE: GEN STEP

The preceding example selects a step sweep.

*RST STEP

Key Entry Sweep Type
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:SWEep:POINts
Supported All Models

[: SOURce] : SWEep: PO Nt's <val ue>
[: SOURce] : SWEep: PO Nt s?

This command defines the number of step sweep points.

*RST 101

Range 2 to 65535

Key Entry # Points

Key Path SWEEP > Configure Step Sweep > # Points

:SWEep:SPACing
Supported All Models

[: SOURce] : SWEep: SPAC ng LI Near | LOGari t hnic

[: SOURce] : S\EEep: SPAG ng?

This command enables the signal generator linear or logarithmic sweep modes. These commands
require the signal generator to be in step mode.

The instrument uses the specified start frequency, stop frequency, and number of points for both
linear and log sweeps.

*RST LIN
Key Entry Step Spacing LIN LOG
Key Path SWEEP > Configure Step Sweep > More 2 of 2 > Step Spacing LIN LOG
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Fast Subsystem (:FAST)

This subsystem contains commands to enable fast SCPI switching for arbitrary frequency and or
power levels.

Certain caveats apply for this subsystem:

¢ commands do not accept any explicit suffixes (e.g. Hz, mdB, etc.)
¢ commands cannot be saved as an instrument state

* no front panel updates

* no couplings exercised between parameters (e.g. The effect of incorrect parameters, would be an
incorrect signal generated without any errors reported.)

:FP

Supported All Models

:FAST: FP <Freq ntz>, <power nudB>

This command enables a fast SCPI switching for arbitrary frequency and power levels.

Range The range is model/option dependent. Refer to the instrument’s Data Sheet.
Example FAST:FP 1000000000000,- 10000

This example sets the instrument frequency to 1 GHz and the power to -10 dBm.

:FREQ

Supported All Models

. FAST: FREQuency <Freq nHz>

This command enables a fast SCPI switching for arbitrary frequencies.

Range The range is model/option dependent. Refer to the instrument’s Data Sheet.
Example FAST:FREQ 1000000000000

This example sets the instrument frequency to 1 GHz.

:POWer

Supported All Models

: FAST: POMr <power ndB>

This command enables a fast SCPI switching for arbitrary power levels.

Range The range is model/option dependent. Refer to the instrument’s Data Sheet.
Example FAST:FP -10000

This example sets the instrument power to -10 dBm.
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Marker Subsystem—(N5183A Only)([:SOURce])

:MARKer:AMPLitude[:STATe]

Supported N5183A

[: SOURce] : MARKer : AMPLI t ude[ : STATe] QN GFF| 1| 0

[: SOURce] : MARKer : AMPLI t ude[ : STATe] ?

This command sets the amplitude marker state for the currently activated markers. When the state is
switched on, the RF output signal exhibits a spike with a magnitude relative to the power level at

each marker’s set frequency. (To set the magnitude of the spike, refer to the
:MARKer:AMPLitude:VALue command.)

Example

: MARK AMPL ON

The preceding example enables amplitude markers.
*RST 0

Key Entry Amplitude Markers Off On

:MARKer:AMPLitude:VALue
Supported N5183A

[ : SQURce] : MARKer : AMPLI t ude: VALue <nure[ DB]
[ : SQURce] : MARKer : AMPLI t ude: VALue?

This command sets the relative power for the amplitude spikes at each marker’s set frequency when
the amplitude marker mode is activated. (To activate the amplitude markers, refer to the
:MARKer:AMPLitude[:STATe] command.)

Example

: MARK: AMPL: VAL 4DB

The preceding example sets the relative marker power to 4 dB for all markers.
*RST 2 dB

Range —10 to +10 dB
Key Entry Marker Value
:MARKer:AOFF

Supported N5183A

[ : SCURce] : MARKer : ACFF
This command turns off all active markers.

Key Entry Turn Off Markers
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:MARKer:DELTa
Supported N5183A
[ SOURce] : MARKer : DELTa? <nun®, <nun®

This query returns the frequency difference between two amplitude markers. The variables <num> are
used to designate the marker numbers.

Example
MARK: DELT? 1,2
The preceding example returns the frequency difference between amplitude markers 1 and 2.

Range 0 to 19

:MARKer[0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19]:FREQuency
Supported N5183A

[: SOURce] : MARKer[0,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19] : FREQuency

<val ><uni t >

[:SOURce]: MARKer[ 0,1, 2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19] : FREQuency?

MAXi mumj M N mum

This command sets the frequency for a specific marker. If the marker designator [n] is not specified,
marker O is the default. The frequency value must be within the current start and stop frequency
sweep range. Using the MAXimum or MINimum parameters in the query will return the frequency
boundary values for the markers.

If the marker frequency mode is set to delta when the query is sent, the returned value is not
absolute, but is relative to the reference marker. (See the :MARKer:MODe command for more
information.)

Example
: MARK2: FREQ 10GHz
The preceding example places marker 2 at 10 GHz.

*RST +5.25000000E+008

Range Equivalent to current sweep range
Key Entry Marker Freq

:MARKer:MODe

Supported N5183A

[: SOURce] : MARKer : MODE FREQuency| DELTa
[ SOURce] : MARKer : MCDE?

This command sets the frequency mode for all markers.

FREQuency The frequency values for the markers are absolute.
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DELTa The frequency values for the markers are relative to the designated reference
marker. The reference marker must be designated before this mode is selected.
(See the :MARKer:REFerence command to select a reference marker.)

Example
. MARK: MODE DELT

The preceding example sets the marker mode to delta.

*RST FREQuency

Key Entry Marker Delta Off On
:MARKer:REFerence

Supported N5183A

[ : SOURce] : MARKer : REFer ence <nar ker >
[ : SOURce] : MARKer : REFer ence?

This command designates the reference marker when using markers in delta mode. The variable
<marker> designates the marker number.

Example

: MVARK: REF 6

The preceding example sets marker 6 as the reference marker.
*RST 0

Range 0 to 19

Key Entry Delta Ref Set

:MARKer[0,1,2,3.4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19] [ :STATe ]

Supported N5183A
[:SOURce]: MARKer [0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19] [ : STATe]
ON OFF| 1] 0

[: SCURce] : MARKer [0, 1, 2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19] [ : STATe] ?

This command turns a marker on or off. Marker O is the default if the marker designator [n] is not
specified.

Example

:MARKG6 ON

The preceding example turns marker 6 on.
*RST 0

Key Entry Marker On Off
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Power Subsystem ([:SOURce]:POWer)

:ALC:BANDwidth

Supported All Models

[: SQURce] : PONér: ALC. BANDw dt h| BW Dt h <nune{freq suffix]
[: SQURce] : POWer : ALC. BANDwi dt h| BW Dt h?

This command overrides the signal generator's automatic ALC bandwidth selection with the users
specific selection. For waveforms with varying amplitudes, high crest factors, or both, the
recommended ALC loop bandwidth is the low bandwidth setting of the generator. Limiting the loop
bandwidth of the ALC circuit will prevent the ALC from sampling the fast rising edges of pulsed
waveforms. A limited, or narrow bandwidth will result in a longer ALC sample time and a more
accurate representation of the signal's level.

*RST 1

Key Entry 200 Hz

Key Path AMPTD > More 2 of 3 > More 3 of 3 > ALC BW (Auto) > 200 Hz

Remarks Use this command when the ALC state is set to On. This command will override
the automatic ALC bandwidth selection set by the :ALC:BANDwidth|BWIDth:AUTO
command.

:ALC:BANDwidth | BWIDth:AUTO

Supported All Models

[ SOURce] : POWr : ALC: BANDW dt h| BW Dt h: AUTO ON| CFF| 1] 0
[ : SOURce] : PO : ALC. BANDW dt h| BW Dt h: AUTO?

This command turns the bandwidth (BW) auto state on or off.

The bandwidth auto function allows the signal generator to automatically select a bandwidth for the
automatic leveling control (ALC) circuit.

ON (1) This choice allows the signal generator to automatically select an ALC BW. The
selection of the ALC BW depends on the signal generator modulation type.

OFF (0) This choice disables automatic selection of the ALC BW.

*RST 1

Key Entry Auto

Remarks For more information on ALC bandwidth, refer to the User’s Guide.
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:ALC:SEARch

Supported All Models

[: SOURce] : PONer : ALC SEARch AUTQ SPAN ON 1| ONCE
[: SOURce] : PONer: ALC SEARch?

This command sets the internal power search mode. A power search is recommended for pulse
modulated signals with pulse widths less than one microsecond.

AUTO ON (1) This choice executes the power search automatically with each change in RF
frequency or power.

SPAN This mode pre-computes power search settings for a span of user defined
start/stop frequencies. In this mode, the instrument’s default automatic
(AUTO power search is disabled. The power search is not repeated until manually
or remotely directed to do so.

This power search is not valid for a change in power level. If the power level is
changed, the power search needs to be repeated. For best results, the power
search needs to be repeated at periodic intervals. Refer to the Data Sheet and
the User’s Guide.

ONCE This choice executes a single power search of the current RF output signal and
the current mode is returned (i.e. 1 = Auto and 0 = Non-Auto). This action
requires the RF output to be on. (Refer to the [:STATe] command).

*RST 1
Key Entry Do Power Search

Remarks Use this command when the ALC state is set to OFF. Refer to the :ALC[:STATe]
command for setting the ALC state.

This command was replaced by “:ALC:SEARch” on page 549.

Agilent N5161A/62A/81A/82A/83A MXG Signal Generators SCPI Command Reference 63



Basic Function Commands
Power Subsystem ([:SOURce]:POWer)

:ALC:LEVel

Supported All Models

[: SOURce] : POMer: ALC LEVel <val ue><unit >
[: SQURce] : PONer: ALC. LEVel ?

This command sets the automatic leveling control (ALC) level. Use this command after setting the
attenuation auto mode to On. Refer to :ATTenuation:AUTO command for setting the attenuation auto
mode.

The ALC is used to maintain the signal generator’s output power level by compensating for power
fluctuations due to drift, band changes, or load variations. After you set the ALC level, the signal
generator’s output power is monitored and corrected so that the power level setting is maintained.

Example
: PON ALC. LEV 10DB
The preceding example sets the ALC to 10 dB.

*RST +1.00000000E+000
Range -20 to 20

Key Entry Set ALC Level
:ALC:SEARch

Supported All Models

[: SCURce] : POver: ALC. SEARch QN GFF| 1| 0] ONCE
[: SOURce] : PONer : ALC. SEARCh?

NOTE The manual power search mode is only available in instruments with serial number prefix:
MY4818xxxx, US4818xxxx, SG48128xxxx, and Option 099.

This command executes a power search routine that temporarily activates the ALC, calibrates the
power of the current RF output, and then disconnects the ALC circuitry. The power search mode is
active only when the ALC state is Off, and the RF output is On.

ON (D) This choice sets the power search mode to automatic (Aute). In automatic mode,
the power search calibration routine is executed whenever the frequency or
amplitude of the RF output is changed.

OFF (0) This choice sets the power search mode to Manual and disables the
automatic power search calibration routine. The power level must be calibrated by
explicitly sending the ONCE command. If there is a change in frequency or
amplitude the ONCE command must be sent again.

ONCE This choice executes a single power search calibration at the current RF output
frequency and amplitude setting. This command can be used when the power
search mode is in automatic or manual.

*RST 1
Key Entry AMPTD ALC Off Power Search
Auto Manual Do Power Search
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Remarks If power search fails, the output power of the instrument will be set to minimum
and must be recovered with an instrument preset.

Refer to the :ALC[:STATe] command for setting the ALC state.

:ALC:SEARch:REFerence

Supported N5161A/62A/81A/82A

[: SOURce] : PONer: ALC: SEARch: REFer ence RMVB| FI Xed| MANual | MODul at ed
[: SQURce] : PONer : ALC: SEARch: REFer ence?

This command sets the reference source used by the power search calibration routine. The reference
source provides a steady state signal during the power search calibration.

RMS This choice uses the I/Q system as the reference source for the power search
calibration. When the power search calibration routine is executing, the I/Q system
provides a DC bias on the I/Q modulator equivalent to the rms value of the
current I/Q data. The rms value is derived from the waveform file header or
calculated using the current I/Q data

FIXed This choice uses the I/Q system as the reference source for the power search
calibration. When Fl Xed is active, the I/Q system uses a fixed level of 1.0 volt to
provide a DC bias on the I/Q modulator during the power search calibration.

MANual This choice uses the I/Q system as the reference source for the power search
calibration. When MANual is selected, the user can specify the DC bias on the 1/Q
modulator during the power search calibration. The level is chosen using the
:ALC:SEARch:REFerence:LEVel command.

MODulated This choice disables the power search reference source. During the power search
calibration, the current RF output signal is measured to calibrate the output level.
If the output signal is amplitude modulated at a slow rate or is bursted, power
errors can be introduced at the RF output. For CW signals the power search
reference is disabled.

*RST FIXed (With BBG License only.)
Key Entry Power Search Reference Fixed Mode
Remarks MXG without the BBG license are defaulted to MOD mode.

:ALC:SEARch:REFerence:LEVel

Supported N5161A/62A/81A/82A

[: SOURce] : POMer: ALC. SEARch: REFer ence: LEVel <val ue>
[ : SOURce] : PONer: ALC. SEARch: REFer ence: LEVel ?

This command sets the DC bias voltage value for a manual power search.

*RST +1.00000000+000
Range 0to 1414 V
Key Entry Power Search Manual Level
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:ALC:SEARch:SPAN:START

Supported All Models

[: SQURce] : POMer: ALC. SEARch: SPAN START <val ue><uni t s>
[: SQURce] : PONér: ALC SEARch: SPAN START?

This command sets the start frequency for a span power search over a user specified range.

The start frequency has no default value. The start frequency value will be the last value set before
powering off the instrument.

Key Entry Start Frequency
:ALC:SEARch:SPAN:STOP
Supported All Models

[ SQURce] : POMer : ALC. SEARch: SPAN STCP <val ue><uni t s>
[: SOURce] : PONer : ALC. SEARch: SPAN STCP?

This command sets the stop frequency for a span power search over a user specified range.

The stop frequency has no default value. The stop frequency value will be the last value set before
powering off the instrument.

Key Entry Stop Frequency
:ALC:SEARch:SPAN:TYPE
Supported All Models

[: SQURce] : PONer: ALC: SEARch: SPAN TYPE FULL| USER
[: SQURce] : PONer : ALC. SEARch: SPAN TYPE?

This command enables you to select the frequency range for a span power search. You can specify
the range (USER) or you can select the full range (FULL) of the signal generator.

Key Entry Span Type User Full
:ALC:SEARch:SPAN|[:STATe]
Supported All Models

[: SOURce] : POMer: ALC SEARch: SPAN : STATe] ON CFF| 1] 0
[: SOURce] : PONer: ALC SEARch: SPAN : STATe] ?
This command enables (1) or disables (0) the span mode, allowing you to perform power searches

over a selected range of frequencies. The power search corrections are then stored and used
whenever the signal generator is tuned within the selected range.

Key Entry Span
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:ALC:SOURce

Supported N5183A

[ SQURce] : POMer: ALC. SOURce | NTernal | DI CDe
[: SOURce] : PONer: ALC SOURce?

This command enables you to select an automatic level control (ALC) source. You can select the
internal ALC source, an external detector source, or a millimeter-wave source module. Refer to the
User’s Guide for more information on ALC leveling, bandwidth, and the power search function.

Example
: PON ALC. SOR D CD

The preceding example selects an external detector as the source (the unit must be connected to the
signal generator).

*RST INT
Key Entry Leveling Mode

:ALC:SOURce:EXTernal:COUPling

Supported N5183A

[: SQURce] : POMer: ALC. SOURce: EXTer nal : COUPl i ng <val ue>DB
[: SQURce] : PONér: ALC. SCURce: EXTer nal : COUPl i ng?

This command sets the external detector coupling factor. Use this command when DIODe is the
selected ALC source (Refer to the :ALC:SOURce command.)

Example
: PON ALC. SOUR EXT: COUP 20DB

The preceding example sets the external coupling factor to 20 dB.

*RST +1.60000000E+001
Range —200 to 200 dB.
Key Entry Ext Detector Coupling Factor
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:ALC[:STATe]

Supported

All Models

[: SOURce] : PONer: ALC : STATe] ON CFF| 1|0

[: SQURce] : PONér: ALJ : STATe] ?

This command enables or disables the automatic leveling control (ALC) circuit. The query returns the
current state of the ALC.

*RST
Key Entry

Remarks

1
ALC Off On

The purpose of the ALC circuit is to hold output power at a desired level by
adjusting the signal generator’s power circuits to compensate for power drift.
Power drift occurs over time and changes in temperature. Refer to the User’s
Guide for more information on the ALC.

:ALC:TRANSition:REFerence

Supported

Nb5162A and N5182A

[: SQURce] : PONér: ALC. TRANsI ti on: REFer ence RVB| MDul at ed| NBMbdul at ed
[: SOURce] : POMer: ALC. TRANsI ti on: REFer ence?

This command determines the ALC settling mode during frequency transitions when the 1Q

modulator is on.

RMS

Mod

NBMod

*RST
Key Entry

Remarks

:ATTenuation

Supported

This choice is the default behavior. The 1Q is set to an idle state and a CW only
signal plays during frequency transitions.

This choice leaves the 1Q on during frequency transition and also leaves the ALC
in the default wide bandwidth mode for fast switching.

Although this choice results in switching times that are equivalent to RMS mode,
there is the possibility of leveling at the wrong power level.

This choice leaves the IQ on during frequency transitions but sets the ALC
bandwidth to a narrow bandwidth. Doing this increases the switching time but
allows for a more accurate amplitude level.

RMS
ALC Transition Reference RMS Mod NBMod

RMS is the default behavior and in most cases is the best choice for this setting.
Refer to the User’s Guide for more information on the ALC.

N5161A/62A/81A/82A (All), and N5183A (with Option 1E1)

[: SQURce] : PONer : ATTenuat i on <val ue><uni t >
[: SOURce] : POMer : ATTenuat i on?

This command sets the signal generator’s attenuator level. Before setting the attenuator level, set the
“:ATTenuation:AUTO” function to Off which will disable ALC control.
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In normal operation the attenuator level is selected by the signal generator’s automatic loop control
(ALC) which maintains the output power by adjusting internal circuits to compensate for any power
fluctuations due to drift, band changes, or load variations. In some applications, such as fast pulse,
the ALC may not respond quickly enough to compensate for the pulse rise times. In this case you can
set the attenuator and override any ALC adjustments.

The output power is the ALC level minus the attenuator setting. The attenuator is set in increments
of 5 dB.

Example

: PON ATT 10DB

The preceding example sets the attenuator to 10 dB.

*RST +115

Range 0 to 115 dB

Key Entry Set Atten

:ATTenuation:AUTO

Supported N5161A/62A/81A/82A (All), and N5183A (with Option 1E1)

[: SQURce] : PONer: ATTenuat i on: AUTO ON| OFF| 1] 0
[: SQURce] : PONer : ATTenuat i on: AUTO?

This command sets the state of the attenuator auto mode function.

ON (D This selection allows the signal generator’s automatic level control (ALC) to adjust
the attenuator so that a specified RF power level, at the Agilent MXG’s RF output
connector, is maintained.

OFF (0) This choice allows for a user-selected attenuator setting that is not affected by the
signal generator’s ALC circuitry.

The OFF (0) selection can be used to eliminate power discontinuity normally
associated with attenuator switching during power adjustments.

*RST 1
Key Entry Atten Hold Off On
Remarks Refer to the “:ALC:LEVel” on page 64.

:ATTenuation:BYPass

Supported N5161A/62A/81A/82A

[: SQURce] : PONer: ATTenuat i on: ByPass QN GFF| 1| 0
[: SOURce] : PONer : ATTenuat i on: BYPass?

This command enables or disables the attenuator bypass setting. The attenuator hold mode must be
enabled to use this command.

ON (D) This selection allows the signal generator’s automatic level control (ALC) to adjust
the attenuator hold mode. Output power is controlled solely by the ALC setting.

OFF (0) This choice allows for a user-selected attenuator setting combined with the ALC
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setting.
*RST 0
Key Entry Atten Bypass Off On
:HARMonics
Supported N5161A/62A/81A/82A (Hardward dependent—may not be visible on all

instruments. This feature was activated with serial prefix >xx4818.)

[: SOURce] : PONer : HARMoni cs[: STATe] ON GFF| 1| 0
[ : SQURce] : POMer : HARMbNi cs?

This command enables or disables the optimize harmonics setting. The optimize harmonics mode
modifies the attenuator and automatic level control (ALC) settings to give optimal harmonics
performance. Optimize harmonics mode does not change the RF output power. The attenuator hold
mode cannot be enabled while this mode is active, and modulations cannot be enabled while this
mode is active.

ON (1) This selection allows the signal generator to optimize harmonics by modifying the
attenuator and automatic level control settings.

OFF (0) This selection disables the optimize harmonics mode.

*RST 0

Key Entry Optimize Harmonics

Key Path AMPTD > More 2 of 3 > Power Opt Modes > Optimize Harmonics

[:LEVel][:IMMediate]:0FFSet

Supported All Models

[: SQURce] : PONer[: LEVel ] [: 1 Mvedi at e] : OFFSet  <val ue><uni t >
[: SOQURce] : POMer[: LEVel ] [: | Mdi at e] : OFFSet ?

This command sets the power offset value.

*RST +0.00000000E+000

Range —200 to 200 dB

Key Entry Amptd Offset

Key Path AMPTD > More 2 of 3 > Amptd Offset

Remarks This simulates a power level at a test point beyond the RF OUTPUT connector

without changing the actual RF output power. The offset value only affects the
displayed amplitude setting.

You can enter an amplitude offset any time in either normal operation or
amplitude reference mode.

[:LEVel][:IMMediate][:AMPLitude]
Supported All Models
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[: SQURce] : PONer[: LEVel ] [: 1 Mvedi at e] [ : AVPLI t ude] <val ue><unit>
[: SQURce] : POMer[: LEVel ][ : | Medi at e] [ : AMPLI t ude] ?

This command sets the RF output power.

*RST N5161A/62A  -1.10000000E+002 (Standard) or —1.44000000E+002 (Option 1EQ)
Nb5181A/82A
N5183A -2.00000000E+001 (Standard) or —1.30000000E+002 (Option 1E1)
Key Entry AMPTD
Remarks For information on the ranges for this command and the specified values, refer to

the instrument’s Data Sheet.

:MINimum:LIMit

Supported All Models w/Option HAL
[:SQURce] : PONer: MN numLIMt LONH CGH
[: SOURce]: PONer: MN numLIMt?

This command selects the RF Off power minimum level to LOW or HIGH. When set to HIGH the RF
Output Attenuator is set for maximum attenuation. When set to LOW the internal RF modulators are
biased off further reducing the output signal level.

Key Entry Minimum Power
Key Path AMPTD > More 3 of 3 > Minimum Power
Remarks Option HAL is a special operating mode that does not use the ALC modulator to

shut off the RF output when the RF is off. When option HAL is active the pulse
and ALC modulators are left on. The RF output attenuator is used to shut off the
output level. The result being the output power will not decrease as much when
the RF is off. Command reports undefined header error if option is not enabled.
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:MODE

Supported

All Models

[: SQURce] : PONer : MCDE FI Xed| LI ST
[: SQURce] : PONer : MODE?

This command sets the signal generator power mode to fixed or swept.

FIXed

LIST

This choice stops a power sweep, allowing the signal generator to operate at a
fixed power level. Refer to the [:LEVel][:IMMediate][:AMPLitude] command for
setting the output power level.

This choice selects the swept power mode. If sweep triggering is set to immediate
along with continuous sweep mode, executing the command starts the LIST or
STEP power sweep.

NOTE To perform a frequency and amplitude sweep, you must also select LIST as the frequency
mode. See also the :FREQuency:MODE command for selecting the list mode for a frequency

sweep.
*RST FIX

Key Entry SWEEP Amptd Off On
NOISe:[STATe]

Supported All Models

[: SOURce] : POMer: NQ Se: [ STATe] QN OFF| 1|0
[: SOURce] : POMer: NO Se: [ STATe] ?
This command enables the optimize signal to noise (S/N) ratio state. The command optimizes the

attenuator and ALC setting to give the optimal signal to noise performance. It does not change the
RF output power. The query returns an integer.

Default S/N Off

Key Entry Optimize S/N Off On

Key Path AMPTD > More 3 of 3 > Optimize S/N Off On

Remarks An example of this feature is when the S/N is off, and the output power is set to
-10 dBm, the ALC rises to 0 dBm. The resulting attenuation is 10 dB.
When the Optimize S/N is enabled (ON), and the output power is set to —10 dBm,
the ALC increases to maximum (i.e. 20 dBm). The attenuator increases to 30 dB,
resulting in a 20 dB increased S/N for better dynamic range.
Can not go beyond maximum ALC.
It is limited to CW operation.
This mode is mutually exclusive with Attenuator Hold, and any modulation type. A
settings conflict error will be generated if Attenuator Hold or any modulation is
activated when Optimize S/N is enabled.
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:PROTection[:STATe]

Supported All models

[: SOURce] : POMer: PROTect i on[ : STATe] QN GFF| 1| 0
[: SQURce] : PONer: PROTect i on[ : STATe] ?

This command enables or disables the power search protection function. The power search protection
function sets the attenuator to its maximum level whenever a power search is initiated. This can be
used to protect devices that are sensitive to high average power or high power changes. The trade off
on using the power protection function is decreased attenuator life, as the attenuator will switch to
its maximum setting during a power search.

NOTE Continual or excessive use of the power search protection function can decrease attenuator

life.

ON (D Causes the attenuator to switch to and hold its maximum level setting during a
power search.

OFF (0) Sets the attenuator to normal mode. The attenuator is not used during power
search.

Example

: PON PROT ON

The preceding example enables the power inhibit function.

*RST 0

Key Entry RF During Power Search Normal Minimum

Key Path AMPTD > ALC Off > Power Search (Auto) > RF During Power Search Normal Minimum

:REFerence

Supported All Models

[: SOURce] : PONer : REFer ence <val ue><unit >
[: SQURce] : PONer : REFer ence?

This command sets the power level for the signal generator RF output reference.

The RF output power is referenced to the value entered in this command.

*RST +0.00000000E+000

Range -400 to 300 dBm

Key Entry Amptd Ref Set

Key Path AMPTD > More 2 of 3 > Amptd Ref Set
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:REFerence:STATe

Supported All Models

[: SOURce] : PONer : REFer ence: STATe ON CGFF| 1] 0
[ : SOURce] : PONer : REFer ence: STATe?

This command enables or disables the RF output reference.

Once the reference state is ON, all subsequent output power settings are set relative to the reference
value.

ON (1) This choice will set the power reference state to ON. The unit displayed for
commands, :ANNotation:AMPLitude:UNIT and :POWer will be expressed in dB.

OFF (0) This choice will set the power reference state to OFF.

*RST 0

Key Entry Amptd Ref Off On

Key Path AMPTD > More 2 of 3 > Amptd Ref Off On

Remarks Amplitude offsets can be used with the amplitude reference mode.

:STARt

Supported All Models

[: SOURce] : POMer: STAR <val ue><unit >
[: SOURce] : PONer : STARE ?

This command sets the first amplitude point in a step sweep.

*RST N5161A/62A/81A/82A —1.10000000E+002 (Standard) and —1.44000000E+002
(Option 1EQ)

N5183A —2.00000000E+001 (Standard) and —1.30000000E+002 (Option 1E1)

Range Refer to the [:LEVel][:IMMediate][:AMPLitude] command for the output power
ranges.
Key Entry Amptd Start
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:STOP

Supported All Models

[: SQURce] : PONer : STCP <val ue><uni t >
[: SQURce] : PONer : STOP?

This command sets the last amplitude point in a step sweep.

*RST N5161A/62A/81A/82A —1.10000000E+002 (Standard) and —1.44000000E+002
(Option 1EQ)

N5183A —-2.00000000E+001 (Standard) and —1.30000000E+002 (Option 1E1)

Range Refer to the [:LEVel][:IMMediate][:AMPLitude] command for the output power
ranges.

Key Entry Amptd Stop

:USER:MAX

Supported All Models

[: SQURce] : POMer: USER MAX <anpl >
[ : SOURce] : PONer : USER NVAX?
This command enables the user to specify a maximum output power level that is lower than the

instrument’s normal maximum output power. This affects all modes of power operation. The query
returns the value of the output power level.

Default 30 dBm

Key Entry User Power Max

Key Path AMPTD > More 3 of 3 > User Power Max
:USER:ENABIe

Supported All Models

[: SOURce] : PONer: USER ENABl e <0] 1>
[ : SOURce] : PONer : USER ENABI e?

This command enables or disables the user settable maximum output power limit. The query returns
an integer.

Key Entry User Power Max Enable:
Key Path AMPTD > More 3 of 3 > User Power Max Enable
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3 LXI System Commands

This chapter provides SCPI command descriptions for LAN eXtensions for Instrumentation (LXI-Class
B) subsystems dedicated to signal generator operations common to the N5161A/62A/81A/82A/83A.

NOTE LXI Class B Compliance Disclaimer

As of this product firmware release in June 2008, LXI Class B Compliance Tests, using the
new IEEE 1588-2008 Precision Time Protocol (PTP), were not available. This product
provides the features of an LXI Class B instrument by adding LAN Triggering and Time
Synchronization to its LXI Class C compliance. References to LXI Class B in the document,
instrument menus and web pages do not insure LXI Class B compliance. This product will
apply for LXI Class B Compliance when the LXI Consortium has approved its specification
changes and can provide certified testing. Refer to http:/www.lxistandard.org/home.

LXI-B is only available on instruments with serial prefixes >US/MY/SG4818.

This chapter contains the following major sections:

¢ Primary LXI Commands on page 77

e  Clock Subsystem(:LXI:CLOCk:) on page 78

* Events Subsystem (:LXI:EVENt:) on page 111

e Trigger Subsystem (:TRIGger[:SEQuence]:LXI:) on page 135

Primary LXI Commands

The three primary commands are listed in the order of importance to LXI functionality:
1. :LXI:STATe (page 134).

2. :PTP:.DOMain (page 81).

3. :EVENt:DOMain (page 111).
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Clock Subsystem(:LXI:CLOCk:)

:PTP:ACCuracy

Supported All Models

- LXI : CLOCk: PTP: ACQur acy NS25| NS100| NS250| NS1000| NS2500] US10| US25| US100| US250
| US1000| US2500| M510| M525| M5100| M5250| S1| S10| GT10S| UNKNown

:LXI: CLCC PTP: ACC?

This command sets the typical offset from the correct time the user can expect from the instrument
PTP clock, when it is acting as the master Precision Time Protocol (PTP) clock. It should be set
along with the time if the instrument PTP clock is the master PTP clock.

The query returns a character string with the accuracy of the clock.
Example
1 LX : CLCC PTP: ACC NS250

The preceding example sets the accuracy to 250 nanoseconds.

Range 25 ns to > 10 seconds
Default Value GT10S
Remarks ¢ NS - nanoseconds.

e US - microseconds.

e MS - milliseconds.

* S - seconds.

* GTI10S - greater than 10 seconds.

¢ UNKNOWN - accuracy is not known.

Choose the value based on how precisely the clock can be set to the exact Temps
Atomique International (TAI) time, taking into account the accuracy and drift of
the clock's oscillator.

The accuracy property helps characterize the quality of the instrument PTP clock
and its suitability to be the master PTP clock. This property is used by the best
master clock algorithm and is subordinate to the clock class property.

The system can be no more accurate than the grandmaster PTP clock’s accuracy.
A slave PTP clock’s accuracy is superseded by the grandmaster PTP clock’s
accuracy. This is one of the objectives of PTP; to synchronize all of the clocks to
the one with the best accuracy.
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:PTP:ANNounce:INTerval

Supported All Models
1 LXI: CLOCk: PTP: ANNounce: | NTerval 1] 2| 4| 8| 16
1 LX : CLOCk: PTP: ANNounce: | NTer val ?

This command sets the time in seconds between PTP announce packets. A shorter interval makes
the system more responsive to changes in the master PTP clock at the cost of network bandwidth
and packet processing time. The announce interval should be constant across all the instruments in
the network.

The query returns an integer with the time, in seconds between announce packets.
Example

(LX : CLOC PTP: ANN I NT 4

The preceding example sets the announce interval to 4 seconds.

Range 0 to 16 seconds

Default Value 4 seconds (22)

Remarks The announce interval will be rounded up to the nearest non-negative integer
power of two, with a maximum value of 16.

The following table represent the announce intervals:

Value Sent as Effective Value

<intSeconds>
1 1 second (2°)
2 2 seconds (21)
3 4 seconds (22)
4 4 seconds (22)
5 4 seconds (22)
6 8 seconds (23)
7 8 seconds (23)
8 8 seconds (23)
9 8 seconds (2°)
10 8 seconds (2°)
11 8 seconds (23)
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Value Sent as
<intSeconds>

Effective Value

12

16 seconds (24)

13

16 seconds (24)

14

16 seconds (24)

15

16 seconds (24)

16

16 seconds (24)

:PTP:ANNounce:RTOut
Supported All Models

1 LXI : CLOCk: PTP: ANNounce: RTQut  <i nt Nunber O | nt er val s>

1 LXI : CLOCk: PTP: ANNounce: RTQut ?

This command sets the time that a PTP clock in the Slave or Listening state waits to receive a PTP

announce packet before transitioning
The query returns an integer.
Example

1 LXI: CLOC PTP: ANN RTO 5

to the master state.

The preceding example sets the transition wait time to 5 seconds.

Range 0 to 255 seconds
Default Value 3 seconds

Remarks <i nt Nunber O | nt er val s> is expressed as the number of announce intervals.

If the announce interval (:PTP:ANNounce:INTerval) is 4 seconds and
ANNounce: RTQut is 3, then the instrument PTP clock will wait 12 seconds before
transitioning to the master state.
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:PTP:DEViation?
Supported All Models
:LXI : CLOCk: PTP: DEM ati on?

This queries the measured standard deviation of the instrument PTP clock time from the master PTP
clock time.

The query returns a double.
Example
1 LX : CLCC. PTP: DEV?

The preceding example queries the standard deviation of the instrument's PTP clock from the master
clock.

:PTP:DOMain

Supported All Models
1 LXI: CLOCk: PTP: DQVAi n <byt Donai nNunber >
1 LX : CLOCk: PTP: DOVai n?

This command sets the PTP Domain property for the instrument PTP clock. This property specifies
the group of PTP clocks that the instrument PTP clock will recognize for synchronization. This allows
measurement systems with different masters to share the same communication medium.

The query returns an integer as the PTP domain.
Example
1 LX : CLCC. PTP: DOM 5
The preceding example sets the instrument's PTP clock domain to 5.
Range 0 to 127
Key Entry PTP Domain
Default Value 0
Remarks Domain numbers above 127 are reserved.
This is the PTP Domain, not the LXI domain.

Each clock in a system can be assigned to only one domain.
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:PTP:DRINterval

Supported All Models
:LX : CLOCk: PTP: DRI Nt erval <dbl Seconds>
1 LXl: CLOCk: PTP: DRI N erval ?

This command sets the delay request interval property for the instrument PTP clock. This property is
used by the master clock to specify the interval between delay request packets sent from the slave to
the master clock. Slaves use a randomly chosen interval, with the mean and range equal to this
property.

The query returns a double as the delay value for the PTP clock.
Example
(LX :CLOC. PTP.DRIN 5.0

The preceding example sets the delay request interval to 5 seconds.

Range 0.0 to 1.7976931348623157 x 10°%® seconds
:PTP:GMASter:ACCuracy?
Supported All Models

1 LX: CLOCK: PTP: GVASt er : ACQur acy?
This queries for the accuracy of the grandmaster PTP clock.

The query returns a character string, of one of the discrete values listed below, indicating the
accuracy of the clock.

« NS25, NS100, NS250, NS1000, NS2500
« US10, US25, US100, US250, US1000, US2500
« MS10, MS25, MS100, MS250

¢ S1, S10

e GT10S

¢ UNKNown
Example

1 LXI: CLOC PTP: GQVAS: ACC?
The preceding example queries for the grandmaster clock accuracy property.
Range 25 ns to > 10 seconds
Remarks * NS - nanoseconds.
e US - microseconds.
* MS - milliseconds.

e S — seconds.
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* GT10S - greater than 10 seconds.

¢ UNKNOWN - accuracy is not known.
See also:

“PTP:GMASter:MADDress?” on page 83.
“PTP:GMASter:TRACeability?” on page 83.

:PTP:GMASter:MADDress?

Supported All Models

1 LX: CLOCk: PTP: GVASt er : MADDx ess?

This queries for the grandmaster clock's Media Access Control (MAC) address.
The query returns a string with the MAC address of the grandmaster clock.
Example

1 LXI: CLCC: PTP: GVAS: NADD?

The preceding example queries the grandmaster clock for its MAC address.

Remarks MAC address is a hardware address that uniquely identifies each node of a

network. MAC addresses are assigned by the device manufacturer and cannot be
changed.

The standard (IEEE 802) format for displaying MAC addresses is six groups of two
hexadecimal digits, separated by hyphens (-), e.g. 00-30-D3-07-54-E8.

See also:
“PTP:GMASter:ACCuracy?” on page 82.
“PTP:GMASter:TRACeability?” on page 83.

:PTP:GMASter:-TRACeability?

Supported All Models

:LXI 1 CLOCk: PTP: GVASt er: TRACeabi lity?

This queries the source of time for the PTP grandmaster clock in the system.

The query returns a character string with one of the following values:

e ATOMc
e &PS

« RAD O

. PTP

« NIP

+  HANDset
e OlHer
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e OsGllator
Example
1 LXI: CLCC: PTP: GQVAS: TRAC?
The preceding example queries the grandmaster clock for its traceability.
Remarks See also:
“PTP:GMASter:ACCuracy?” on page 82.
“PTP:MASTer:MADDress?” on page 84.

:PTP:MASTer:MADDress?

Supported All Models

:LXI: CLOCk: PTP: MASTer : MADDr ess?

This queries for the master clock MAC address.

The query returns a string with the master clock's MAC address.
Example

1 LXI : CLOC PTP: NAST: MADD?

The preceding example queries the master clock for its MAC address.

Remarks MAC address (short for Media Access Contro