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AND IS SUBJECT TO BEING
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Technology Licenses

The hardware and/or software
described in this document are
furnished under a license and may be
used or copied only in accordance
with the terms of such license.

U.S. Government Rights
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by Federal Acquisition Regulation
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12.212 and 27.405-3 and
Department of Defense FAR
Supplement (“DFARS”) 227.7202,
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to FAR 12.217 and 27.404.2 and
DFARS 227.7102, the U.S.
government acquires no greater
than Limited Rights as defined in
FAR 27.401 or DFAR 227.7103-5
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Safety Notices

A CAUTION notice denotes a hazard. It
calls attention to an operating
procedure, practice, or the like that,
if not correctly performed or adhered
to, could result in damage to the
product or loss of important data. Do
not proceed beyond a CAUTION
notice until the indicated conditions
are fully understood and met.

A WARNING notice denotes a hazard.
It calls attention to an operating
procedure, practice, or the like that,
if not correctly performed or adhered
to, could result in personal injury or
death. Do not proceed beyond a
WARNING notice until the indicated
conditions are fully understood and
met.




Where to Find the Latest Information

Documentation is updated periodically. For the latest information about these products, including instrument software
upgrades, application information, and product information, browse to one of the following URLs, according to the name
of your product:

http://www.keysight.com/find/mxg

To receive the latest updates by email, subscribe to Keysight Email Updates at the following URL:
http://www.keysight.com/find/MyKeysight

Information on preventing instrument damage can be found at:

www.keysight.com/find/PreventinginstrumentRepair

ls your product software up-to-date?

Periodically, Keysight releases software updates to fix known defects and incorporate product enhancements. To search
for software updates for your product, go to the Keysight Technical Support website at:

http://www.keysight.com/find/techsupport

What has Changed

In this document the terms “master” and “slave” have been replaced with “primary” and “secondary.”
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http://www.keysight.com/find/PreventingInstrumentRepair
http://www.keysight.com/find/MyKeysight
http://www.keysight.com/find/PreventingInstrumentRepair
http://www.keysight.com/find/PreventingInstrumentRepair
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Keysight Technologies
X-Series Signal Generators

SCPI Command Reference

1 SCPI Basics

This chapter describes how SCPI information is organized and presented in this
reference. An overview of the SCPI language is also provided.

This chapter contains the following sections:
— Command Reference Information on page 32

— SCPI Basics on page 33

KEYSIGHT

TECHNOLOGIES
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Command Reference Information
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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”.)

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.
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This section describes the general use of the SCPI language for Keysight

X-Series signal generators. 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:

— |EEE 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.
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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
<f requency>| MNAXi munj M N nunmj UP| DO

In the example above, the : | NTer nal : FREQuency portion of the command
immediately follows the : PULMportion with no separating space. The portion
following the : I NTer nal , <f r equency>| MAXi murj M N nunj UP| DOAN, 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.

Table 1-1 Special Characters in Command Syntax
Characters Meaning Example
| A vertical stroke between keywords or parameters [ SOURce] : AM
indicates alternative choices. For parameters, the MOD DEEP| NCRMal
effect of the command varies depending on the choice. DEEP or NORMEI  are the choices
[] Square brackets indicate that the enclosed keywords [ : SOURce] : FREQuency[: CW
or parameters are optional when composing the 1?
command. These implied keywords or parameters will
be executed even if they are omitted. SOURce and CWare optional items.
<> 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#
34 Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference
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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

[ : SQURce] : FREQuency[ : CW 2,
FREQIs the minimum requirement.

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 37 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 36 more information on
command paths.

: TR Gger: QUTPut : PQLarity?

TRI 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.

[ SQURce] : LI ST:
DVELI <val ue>, <val ue>

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

: FREQ 2. 5GHz; : 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: PONer : LEVel

are not allowed.

A<space> between: LEVel and6. 2
is mandatory.

: PONer: 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 * | 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[ : OWP] . 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.

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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Simplified Command Tree

AA
|

BB CC 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, : POMNer represents AA, : ALC represents BB,

: SQURce represents GG. The complete command path is

: PONer: 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.

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 ON
: FREQuency: REFer ence: STATe 1, : FREQ REF: STAT ON

: FREQ REF: STAT 1 to turn on the frequency reference mode.
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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 (: PONér : ALC. STATe?) when it is
on, the response is always 1, regardless of whether you previously sent

: POMNér: ALC. STATe 1 or: POMr: ALC STATe ON Table shows the response
for a given parameter type.

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 no decimal point required

100. fractional digits optional

-1.23 leading signs allowed

4.56E<space>3 space allowed after the E in exponential
—7.89E-001 use either E or e in exponential

+256 leading + allowed

5 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| | Mvedi 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 Ger: SOURce | Mvedi at e
TR Ger : SOURce EXTer nal
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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/0) 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 [ SOURce] : FREQuency: STCP
[ SOURce] : FREQuency[ : QW [ SOURce] : PONer [ : LEVel | . OFFSet

Example 1
: FREQuency: STARt 500MHz; STOP 1000MHz

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

FREQuency: STARt 500MHz; FREQuency: STCP 1000MHz

Example 2
: PONr 10DBM : OFFSet 5DB

This program message will result in an error. The message makes use of the
default

POWr [ : 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:
: PONer 10DBM : POMer: CFFSet 5DB

Example 3
PONr . OFFSet  5DB; POAer 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 ; PONer does not exist at this level.

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

: POMr: GFFSet 5DB; : PONr 10DBM

Example 4
FREQ 500M+z; PON 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"2
Format 3 "<nsus: file name>" "SEQ:Test_Data"

Format 4 "</user/directory/file name>"  "/USER/SEQ/Test_Data"

a. Included for backwards compatibility. Not the 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 1-3 on page 45 for information on file types and directories.

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 " | Q DATA@GNWWFM , " Test _ DATA@WFML"

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 CCPY " SNWAWFM | Q DATA", "WFML: Test _DATA"

The preceding example copies a file named |Q_DATA located in the WAVEFCRM
directory to a file named Test_DATA in volatile waveform memory (BBG.
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Example Using Format 4

- MEM COPY
"/ USER WVAVEFCRM | Q DATA", "/ USER/ BBGL/ WAVEFCRM | Q DATA"

The preceding example copies a file named |Q_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 countin C
C Waveform data

Refer to “:DATA” on page 165 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.
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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 1-3 on page 45 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.

The following table lists signal generator the subdirectories and file paths

where file types are stored.

Table 1-3 File Types and Directory Structures
File System File Type File Path MSUS Path
BINARY? BIN /USER/BIN BINARY:
HDRT - volatile arbitrary waveform header file® HDRT /USER/BBG1/HEADER HDRT:
LIST - sweep list file LIST JUSER/LIST LIST:
MKR1 - volatile arbitrary waveform marker file? MKR1 /USER/BBG1/MARKERS MKRT:
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 figd ~ NVWFM /USER/WAVEFORM NVWEM:
SEQ - ARB sequence file? SEQ /USER/SEQ SEQ:
STATE STATE /USER/STATE STATE:
USERFLAT - user-flatness file UFLT /USER/USERFLAT USERFLAT:
WAVEFORM /USER/BBG1/WAVEFORM WEMT1:

WFMT1 - volatile waveform file?

a. This feature does not apply to analog signal generator models.

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
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Format 2 in the File Name Variables section on page 43. 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 " <msus>" when itis
the only command parameter:
Command Syntax with the msus variable
: MMEMor y: CATal og? " <nmsus>"
Command Syntax with the file system
: MVEMDry: CATal og? "LIST:"
The variable " <msus>" 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 "<fil e nane>" with
the variabl e "<nsus>":
Command Syntax with the file name and msus variables
: MVEMory: DELet e[ : NAME] "<fil e name>",["<nsus>"]
Command Syntax with the file name and file system
: MMEMDry: 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 43:

: MVEMory: DELet e: NAME "LI ST_1@l 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 1-3 on page 45 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:
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"MEMory: LOAD: LI ST ""nyfile""" usedin BASIC programming
languages

"MEMory: LOAD: LI ST \"nyfile\"" usedinC, 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:

— #B identifies the number as a binary numeric value (base-2).
— #H identifies the number as a hexadecimal alphanumeric value (base-16).
— #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
#0Q55 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 DBUV or DBUVEMF) using
the hexadecimal value O00A:

- 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

With firmware version B.01.75 or later, the following options have changed to a new eight-digit
NOTE format:

Option 302 to Option N5180302B
Option 320 to Option N51803208B
Option 403 to Option N5180403B
Option 430 to Option N51804308
Option 431 to Option N51804328B
Option 432 to Option N51804318B
Option UN7 to Option N5T80UN7B

Only software options are changed to the eight-digit format. Hardware options remain with
three-digits.

This chapter describes SCPI commands for subsystems dedicated to signal
generator operations common to most CXG, MXG, and EXG X-Series signal
generators.

This chapter contains the following sections:

KEYSIGHT

TECHNOLOGIES

Correction Subsystem ([:SOURce]:CORRection) on page 50

Digital Modulation Subsystem—N5166B/72B/82B ([:SOURce]) on page 56
Frequency Subsystem ([:SOURce]) on page 70

List/Sweep Subsystem ([:SOURce]) on page 83

Marker Subsystem-N5173B/83B ([:SOURce]) on page 96

Power Subsystem ([:SOURce]:POWer) on page 99

Vector Modulation Subsystem—N5166B/72B/82B ([:SOURce]:IQ) on page
118
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Correction Subsystem ([:SOURce]:CORRection)

‘FLATness:FREQuency
Supported All Models
[ SOURce] : OCRRect i on: FLATness: FREQuency? <poi nt >
This command returns the frequency value of the <point> queried.
Range 1 to 3,201
Key Entry # Points

‘FLATness:INITialize:FSTep
Supported All Models

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] : CCRRecti on: FLATness: I N Ti al i ze: FSTep

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

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 51.

Range 1 to 3,201
Key Entry Load Cal Array From Step Array
‘FLATness:LOAD

Supported All Models
[ SQURce] : OCRRect 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 file name
parameter. For more information on file name syntax, refer to “File Name
Variables” on page 43.

Key Entry Load From Selected File
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‘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
‘FLATness:POINts

Supported All Models
[ SOURce] : OCRRect i on: FLATness: PO Nt s?

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

‘FLATness:PRESet
Supported All Models

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] : CORRect i on: FLAThess: PRESet

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

Key Entry Preset List

‘FLATness: STEP:POINts
Supported All Models

[ SOURce] : CCRRect i on: FLATness: STEP: PO Nt's <poi nt s>
| MAXi mum) M N munrj DEFaul t |
[ SOURce] : CCRRect i on: FLATness: STEP: PO Nt s?[ MAXi nunj M N munj

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
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Range 2 to0 3,201
Key Entry # Points
‘FLATness:STEP:STARt

Supported All Models

[ SOURce] : CCRRect i on: FLATness: STEP: STAR <f r eg><uni t >
| MAX mum} M N munj DEFaul t |
[ SOURce] : OCRRect i on: FLATness: STEP: STAR ? [ MAXi munj M N nunj

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
‘FLATNess:STEP:STOP

Supported All Models

[ SOURce] : CCRRect i on: FLATness: STEP: STCP <f r eg><uni t >
| MAXi mun} M N munrj DEFaul t |
[ SOURce] : CCRRect i on: FLATness: STEP: STCGP? [ MAXi nunj M N nmunj

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
‘FLATness:STORe

Supported All Models
[ SOURce] : OCRRect i on: FLATness: STORe "<fil e nane>"

This command stores the current user-flatness correction data to a file named
by the : CORRect 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
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Remarks For information on file name syntax, refer to “File Name
Variables” on page 43.

:PMETer:CHANnel
Supported All Models
[ SOURce] : CCRRect i on: PMETer: CHANnel Al B
[ SOURce] : CCRRect 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
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] : CCORRect i on: PMETer : COMMUNI cat e: LAN: DEVI ce
<devi ceNane>
[ SOURce] : CCRRect i on: PMETer : COMMINI cat e: LAN: DEVI ce?

This command enters a VXI-11 device name for a power meter that is being
controlled by the signal 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

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] : CCRRect i on: PMETer : COWMINI cat e: LAN: | P <i pAddr ess>
[ SOURce] : CCRRect i on: PMETer : COMWMINI 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
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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] : CCRRect i on: PMETer : COMMUNI cat e: LAN PORT
<por t Nunber >
[ SQURce] : CCORRect i on: PMETer : COMVUNI 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

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

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

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.

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

[ SQURce] : CCRRect i on: PMETer : COWNI cat e: TYPE
SQOCKet s| SOCKETS| VXI 11| USB
[ SOURce] : CORRect i on: PMETer : COWMINI 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

SOCKet s or

SOCKETS The command enables the power meter for sockets LAN

control through the signal generator.
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VXI 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] : CCRRect i on: PMETer : COWMMUNI cat e: USB: DEVi ce <devi ce>
[ SOURce] : CCRRect i on: PMETer : COMMUNI 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

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

:PMETer:COMMunicate:USB:LIST?
Supported All Models
[ SQURce] : CCORRect i on: PMETer : COMMUNI cat e: USB: LI ST?
The query returns a listing of all connected USB devices.
Key Entry 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] : CCRRection[ : STATe] ON OFF| 1] 0
[ SOURce] : CORRect i on[ : STATe] ?

This command enables or disables the user-flatness corrections.
*RST 0
Key Entry Flatness Off On
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Digital Modulation Subsystem—N5166B/72B/82B (:SOURce])

‘BURSt:STAIe
Supported N5166B/72B/82B

[: SOURce] : BURSt: STATe ON OFF| 1| 0
[: SQURce] : BURSt : STATe?

This command enables or disables the burst envelope function.

*RST 0
Key Entry Burst Envelope Off On
:DM:CORRection:OPTimization

Supported N5166B/72B/82B

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

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

signals.

EXT This choice applies correction terms to provide a
calibrated signal at the 1Q 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 1I/Q signals at the I/Q Output are
uncalibrated.

*RST RFO

Key Entry Correction Optimized Path

‘DM:EXTernal:INPut:Al Ten

Supported N5166B/72B/82B

[ SOURce] : DM EXTer nal : | NPut : ATTen <val ><uni t >
[: SQURce] : DM EXTer nal : | NPut : ATTen?

This command sets the attenuation level for the external I/Q signals being
modulated through the signal generator RF path. The variable <val> is
expressed in decibels (dB).

Example
: DM EXT: | NP: ATT 10

The preceding example sets the modulator attenuator to 10 dB.
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*RST +2.00000000E+000
Range 0to 40 dB
Key Entry Modulator Atten Manual Auto

‘DM:EXTernal:INPut:AT Ten:AUTO
Supported N5166B/72B/82B

[: SOURce] : DM EXTer nal : | NPut : ATTen: AUTO QN CFF| 1] 0
[ SOURce] : DM EXTer nal : | NPut : ATTen: AUTO?

This command enables or disables the external I/Q attenuator auto mode. The
auto mode will be switched to manual if the signal generator receives a AUTO
OFF or AUTO O command.

ON (1) This choice sets the external I/Q attenuator to auto
mode which optimizes the attenuation setting for the
current signal generator settings.

OFF (0) This choice sets the attenuator to manual mode and
holds the attenuator at its current setting.

Example

: DM EXT: | NP: ATT: AUTO COFF

The preceding example sets the external I/Q attenuator to manual mode.
*RST 1
Key Entry Modulator Atten Manual Auto

‘DM:EXTernal:INPut:AT Ten:LEVel
Supported N5166B/72B/82B

[ SOURce] : DM EXTer nal : | NPut : ATTen: LEVel <val ><volt_units>
[ SQURce] : DM EXTer nal : | NPut : ATTen: LEVel ?

This command sets the 1/Q signal voltage level at the external I/Q inputs. The
voltage level set with this command is used as the input level setting for
automatic attenuation.

Example
: DM EXT: | NP: ATT: LEV 100W

The preceding example sets the voltage level for the | and Q inputs to 100

millivolts.
*RST +4.00000000E-001
Range .05 1o 1 Volt
Key Entry I/Q Output Atten
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:DM:EXTernal:INPut:AT Ten: LEVel: MEASurement
Supported N5166B/72B/82B
[: SQURce] : DM EXTer nal : | NPut : ATTen: LEVel : MEASur enent

This command measures the RMS value of the external I/Q signal. The external
input level must be set to Measure.

Key Entry Do External Input Level Measurement

:DM:EXTernal:INPut:AT Ten:MODE
Supported N5166B/72B/82B

[ SOURce] : DM EXTer nal : | NPut : ATTen: MCDE
DEFaul t | MANual | MEASur e
[ SOURce] : DM EXTer nal : | NPut : ATTen: MCDE?

This command selects the external measurement used to set the attenuator
level. The modulation attenuation must be in Aut o mode and is enabled by the
:DM:EXTernal:INPut:ATTen:AUTO command.

DEFault Use this choice to set the external I/Q input level to the
default value of 500.0 mV.
MANual Use this choice to manually set the external input level.

The input level is set by using the
:DM:EXTernal:INPut:ATTen:LEVel command.

MEASurement  This choice uses a real-time measurement of the
external input level to set the attenuator level. The
measurement will be used to set the attenuator level
setting and is performed by using the
:DM:EXTernal:INPut:ATTen:LEVel:MEASurement
command.

Example
: DM EXT: | NP: ATT: MODE MAN

The preceding example sets manual as the method for setting the external I/Q

input level.
*RST DEFault
Key Entry Ext Input Level (nnn mV) Default Man Meas
:DM:EXTernal:POLarity

Supported N5166B/72B/82B

[ SOURce] : DM EXTernal : PQLarity NORMVal | I NVert| | Nvert ed
[: SOURce] : DM EXTernal : PQLarity?
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This command, for backward compatibility with older signal generator models,
selects normal or inverted I/Q routing of signals going out of the rear-panel |
and Q output connectors. In the inverted mode, the @ input is routed to the |
modulator and the I input is routed to the Q modulator.

Example

;DM EXT: PQL I NV

The preceding example inverts | and Q signal routing.
*RST NORM
Key Entry Int Phase Polarity Normal Invert

:‘DM:INTernal: CHANnel: CORRection[:STATe]
Supported N5166B/72B/82B

[ SOURce] : DM | NTer nal : CHANhel : CCRRect i on[ : STATe] ONJ CFF| 1| 0
[: SQURce] : DM | NTer nal : CHANnhel : CORRect i on[ : STATe] ?

This command enables and disables the RF and baseband magnitude and

phase corrections across the 160 MHz baseband bandwidth, at the current
frequency.

When this feature is on, arbitrary frequency switching while the baseband is on
will take up to an additional 3.3ms (typical) to 6.8ms the first time that
frequency is specified. After that, switching to that frequency will take up to an
additional 1.3ms. Up to 1024 unique frequencies can be cached before the
oldest cache will be forgotten. If a frequency sweep is activated, then the
calculation and caching will occur up front for the first 1024 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: CCRR ON
The preceding example enables the internal channel correction calibration.

Key Entry Int Channel Correction Off On

:DM:INTernal: CHANnel: OPTimization
Supported N5166B/72B/82B

[: SCURce] : DM I NTer nal : CHANhel : GPTi m zati on EVM ACP
[: SQURce] : DM | NTer nal : CHANhel : CPTi m zati on?
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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 (160 MHz wide) with a wide transition band.
When an equalization filter is active, this filter is not active.

ACP is an 80% Nyquist filter (160 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
Key Entry Optimize Int I/Q Channel EVM ACP

:DM:INTernal:EQUalization:FILTer:SELect
Supported N5166B/72B/82B

[: SOURce] : DM I NTer nal : EQUal i zati on: FI LTer: SELect "Filter"
[ SOURce] : DM | NTer nal : EQUal i zat i 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 200 MHz, so all equalization filters must be
resampled to 200 MHz if they are sampled at some other rate.

*RST No file selected
Key Entry Select Filter

:DM:INTernal:EQUalization:FILTer:STATe
Supported N5166B/72B/82B

[ SOURce] : DM | NTer nal : EQUal i zati on: FI LTer: STATe QN OFF| 1| O
[ SOURce] : DM | NTer nal : EQUal i zat i 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/@ 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 200 MHz,
so all equalization filters must be resampled to 200 MHz if they are sampled at
some other rate.

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

5ns of delay or 10 ns of skew.

*RST Off
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Key Entry Int Equalization Off On

:DM:IQADjustment:DELay
Supported N5166B/72B/82B

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

This command enables you to change the absolute phase of both | and Q with
respect to triggers and markers. A positive value delays | 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 10 400 vovoceyovos (Vo)

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.

:DM:IQADjustment:EXTernal: CMRange
Supported N5166B/72B/82B
[ SOURce] : DM | QAD ust nent : EXTer nal : CMRange COARse| FI NE
[ SQURce] : DM | QAD ust nent : EXTer nal : CVRange?

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 | 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 —-2.51t0 2.5V (Coarse), =100 to 100 mV (Fine)
Key Entry Common Mode I/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 N5166B/72B/82B
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[ SOURce] : DM | QAD ust ment : EXTer nal : CCOFFset <val ue>
[: SQURce] : DM | QAD ust ment : 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 | and Q output
connectors.

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

*RST +0.00000000E+000

Range -25t0 25V

Key Entry Common Mode I/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: DIOFset
Supported N5166B/72B/82B

[ SOURce] : DM | QAD ust ment ; EXTer nal : DI OFf set <val ue>
[ SOQURce] : DM | QAD ust nment : EXTer nal : DI OFf set ?

This command sets the differential offset voltage for an in-phase (1) signal
routed to the | output connectors.

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

*RST +0.00000000E+000

Range -251t0 25 mV

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:IQADjustment:EXTernal: DQOFfset
Supported N5166B/72B/82B

[ SOURce] : DM | QAD ust ment ; EXTer nal : DQOFf set <val ue>
[ SQURce] : DM | QAD ust ment : 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 -2510 25 mV
Key Entry Diff. Mode Q Offset
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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.

:DMIQADjustment:EXTernal:INPut: GAIN
Supported N5166B/72B/82B

[: SOURce] : DM | QAD ust ment : EXTernal : I NPut : GAI N <val >
[ SOURce] : DM | QAD ust ment : EXTer nal : | NPut : GAI N?

This command adjusts the External Input I/Q Gain Balance.

The variable <val> is expressed in units of decibels (dB), and the minimum
increment is 0.001dB.

*RST +0.00000000E+000
Range -Tto1
Key Entry External Input I/Q Gain Balance

:DM:IQADjustment:EXTernal:lOFFset
Supported N5166B/72B/82B

[: SQURce] : DM | QAD ust ment : EXTer nal : | OFFset <val ue>
[: SQURce] : DM | QAD ust ment : EXTer nal : | OFFset ?

This command sets the offset voltage for a signal applied to the external | 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:IQADjustment:EXTernal: QOFFset
Supported N5166B/72B/82B

[: SQURce] : DM | QAD ust ment : EXTer nal : QOFFset <val ue>
[: SOURce] : DM | QAD ust mrent : EXTer nal : QOFFset ?

This command sets the offset voltage for a signal applied to the External Q
Input connector.

The variable <value> is expressed in units of volts (mV-V).
*RST +0.00000000E+000
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Range -100 to 100 mV
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.

:DMIQADjustment: EXTernal: QSKew
Supported N5166B/72B/82B

[ SOURce] : DM | QAD ust ment : EXTer nal : (BKew <val ue>
[: SQURce] : DM | QAD ust ment : EXTer nal : (BKew?

This Q phase angle adjustment is uncalibrated.

This command adjusts the phase angle (quadrature skew) between the | 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 | 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: (8K 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
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DMIQADjustment: GAIN
Supported N5166B/72B/82B

[: SQURce] : DM | QAD ust ment : GAI N <val ue><uni t >
[: SOURce] : DM | QAD ust ment : GAI N?

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

The variable <value> is expressed in units of decibels (dB).

*RST +0.00000000E+000

Range -11to1

Key Entry I/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.

:DMIQADjustment:|OFFset
Supported N5166B/72B/82B

[: SQURce] : DM | QAD ust ment : | CFFset  <val ue><uni t >
[: SOURce] : DM | QAD ust ment : | OFFset ?

This command adjusts the | 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.
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:DM:IQADjustment:PHASe
Supported N5166B/72B/82B

[: SQURce] : DM | QAD ust ment : PHASe <val ue><uni t >
[: SQURce] : DM | QAD ust ment : PHASe?

This feature allows adjustment of the absolute phase of the internal I/Q
channel by rotating both | and @, and so adjusting the relative phase of the RF
carrier. For MXGs with Option 012, this is the only way to adjust the phase for a
unit with an external LO.

The 1/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 I/Q phase.

The variable <value> is expressed in units of degrees with a resolution of 0.0
degrees. <unit> can be nothing or DEG for degrees.

*RST +0.00000000E+000
Range —-360.000 to 360.000
Key Entry I/Q Phase

:DM:IQADjustment: QOFFset
Supported N5166B/72B/82B
[ SQURce] : DM | QAD ust nent : QOFFset

[ SOURce] : DM | QAD ust ment : QOFFset ?
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.
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:DMIQADjustment: QSKew
Supported N5166B/72B/82B

[: SQURce] : DM | QAD ust ment : (BKew <val ue>
[ SQURce] : DM | QAD ust nent ; (BKew?

This command adjusts the phase angle (quadrature skew) between the | 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 | 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 —TE1 to +1E1
Key Entry Quadrature Angle Adjustment

:DMIQADjustment:SKEW
Supported N5166B/72B/82B

[: SQURce] : DM | QAD ust ment : SKEW <val ue>
[ SOURce] : DM | QAD ust ment : 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 | and Q and
affects the RF Output and I/Q output paths simultaneously. A positive value
delays the | 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 | and Q
signals to b nanoseconds.

*RST +0.00000000E+000
Range —800 to +800 ns
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Key Entry 1/Q Skew

:DM:IQADjustment[:STATe]
Supported N5166B/72B/82B

[: SOURce] : DM | QAD ust nment [ : STATe] ON CFF| 1| O
[ SOURce] : DM | QAD ust nent [ : STATe] ?

This command enables or disables the I/Q adjustments.

Example
‘DM QD 1
The preceding example enables I/Q adjustments.
*RST 0
Key Entry I/Q Adjustments Off On
Key Path 1/Q > 1/Q Adjustments Off On
:DM:POLarity[:ALL]

Supported N5166B/72B/82B

[ SOURce] : DM PQLarity[: ALL] NORMal | | Nvert
[: SOURce] : DM PCLarity?

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

Key Entry Int Phase Polarity Normal Invert

‘DM:SOURce
Supported N5166B/72B/82B

[ SOURce] : DM SOQURce EXTernal | I NTer nal | SUM
[: SOURce] : DM SQURce?

This command selects the I/Q modulator source.
This softkey is found under the I/Q menu.

EXTernal This choice selects a 50 ohm impedance for the | and Q
input connectors and routes the applied signals to the
I/Q modulator.
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INTernal This choice selects the internal baseband generator as
the source for the I/Q modulator and requires Option
65x.

Sum 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 6bx.
*RST INT
Key Entry External Internal Sum

:DM:SRATIO
Supported N5166B/72B/82B

[: SOURce] : DM SRATi 0 <val ><uni t >
[ SQURce] : DM SRATI 0?

This command sets the power level difference (ratio) between the source one
and source two signals when the two signals are summed together. A positive
ratio value reduces the amplitude for source two, while a negative ratio value
reduces the amplitude for source one.

*RST +0.00000000E+000
Range +50dB
Key Entry Summing Ratio (SRC1/SRC2) x.xx dB

:DM:STATe
Supported N5166B/72B/82B

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

This command enables or disables the |/Q modulator.
The I/Q modulator is enabled whenever a digital format is turned on.

The 1/ Qannunciator will be shown on the signal generator display whenever
the I/Q modulator is on.

ON (1) This choice enables the internal I/Q modulator.

OFF (0) 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 | and Q outputs
depending on the rear panel output selection.

*RST 0
Key Entry 1/Q Off On
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Frequency Subsystem ([:SOURce))

-FREQuency:CENTer
Supported All Models

[ SOURce] : FREQuency: CENTer <nune[ <freq_suffix>]| UP| DOM
[ : SOURce] : FREQuency: CENTer ? [ MAXi mumj M N munj

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 G
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| BPGSm MPGSnj BEGSM MEGSHT

BRGS MRGSnj BDCS| MOCS| BPCS| MPCS| B450] Gvi50| B480| B850BDCS| Mi8
0| B850| MB50]| B3| MB| B15| ML5| B390| B420| B460| B915| M380| M410| M50
| MB70| PHS| DECT

[ SOURce] : 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:CHANnNels[:STATe] command.

SCPI Parameter Frequency Channel Band Standard

Selected
NBASe Standard Base NADC
NMOBile Standard Mabile NADC
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SCPI Parameter Frequency Channel Band Standard

Selected
BPGSm P-Gsm 900 Base GSM
MPGSm P-Gsm 900 Mabile 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
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 Mabile 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
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Example
: FREQ CHAN BAND DECT
The preceding example sets the frequency band to standard DECT.

*RST BPGS

Key P-GSM Base E-GSM Base R-GSM DCS

Entry Base Base
PCS Base GSM 450 Base GSM 480 GSM

Base 850
Base
NADC Base 800MHz Base 1500MHz
Base

Tetra Base Tetra Base Tetra Base 460/470
390/400 420/430
Tetra Base PHS Standard DECT Standard
915/921
P-GSM E-GSM R-GSM DCS
Mobile Mobile Mobile Mobile
PCS GSM 450 GSM 480 GSM 850
Mobile Mobile Mobile Mobile
NADC Mobile 800MHz Mobile 1500MHz Mobile
Tetra Mobile Tetra Mobile Tetra Mobile
380/390 410/420 450/460
Tetra Mobile 870/876

:FREQuency:CHANnels:NUMBer
Supported All Models

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

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:CHANnNels[:STATe] command.
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Example
: FREQ CHAN NUMB 24

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

*RST +7
Range P-GSM Base/Moabile: 1-24

E-GSM and R-GSM Base/Mobile: 1-1023
DCS Base/Mobile: 512-885
PCS Base/Mabile: 512-900
GSM-450 Base/Mobile: 259-293
GSM-480 Base/Mobile: 306-340
GSM-850 Base/Mabile: 128-251
NADC Base/Mobile: 1-1023
800MHz Base/Mobile: 0-640
1500MHz Base/Moabile: 0-960
TETRA 380/390 Mabile: 3600-4000
TETRA 390/4000 Base: 3600-4000
TETRA 410/420 Mabile: 800-1200
TETRA 420/430 Base: 800-1200
TETRA 460/470: 2400 through 2800 2400-2800
TETRA 870/876 Mabile: 600-640
TETRA 915/921 Base: 600-940
PHS Standard: 1-255
DECT Standard: 0-9

Key Entry Channel Number

:FREQuency:CHANNels[:STATe]
Supported All Models

[ SOURce] : FREQuency: CHANnel s[: STATe] ON CFF| 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:CHANnNels:BAND command.
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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[: W <val ue><uni t >
[ SQURce] : 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:FiXed
Supported All Models

[ SOURce] : FREQuency: Fl Xed <val ><uni t >| UP| DOAN
[: SOURce] : FREQuency: FI Xed?

This command sets the signal generator output frequency, or increments or
decrements the current RF frequency setting.

<val > A frequency value.

uP Increases the current frequency setting by the value set
with the front-panel up-arrow key.

DOMWN Decreases the current frequency setting by the value set
with the front-panel down-arrow key.

*RST Option 507: +10000000000000E+09
Option 503: +30000000000000E+09

Option 506: +60000000000000E+09
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Range Option 501: 9kHz-1GHz
Option 503: 9kHz-3GHz

Option 506: 9kHz-6GHz
Remarks To set the frequency mode to FIXed, refer to
:FREQuency:MODE.

A frequency change may affect the current output
power. Refer to [:LEVel][:IMMediate][:AMPLitude] for
the correct specified frequency and amplitude settings.

‘FREQuency:LSPurs:STATe
Supported All Models

[ SOURce] : FREQuency: LSPur s: STATe ON CFF| 1] 0
[ : SQURce] : 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 Improve non-harmonics
:FREQuency:MODE

Supported All Models

[: SOURce] : FREQuency: MODE CW FI Xed| LI ST
[ SQURce] : 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 Keysight 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:FIXed command
for setting the frequency in the FIXed mode.
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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.

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: MULTi pl i er <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 -0.007
Positive values: 0.001 to 1000
Key Entry Freq Multiplier
Remarks For any multiplier other than one, the MULT indicator is

shown in the frequency area of the display.

‘FREQuency.OFFSet
Supported All Models

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

[ : SOURce] : FREQuency: OFFSet ?

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.
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*RST +0.0000000000000E+00
Range —200 to 200 GHz
Key Entry Freq Offset
‘FREQuency.OFFSet:STATe

Supported All Models

[ : SOURce] : FREQuency: CFFSet : STATe ON| OFF| 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 O Hz.
‘FREQuency:REFerence

Supported All Models

[ : SOURce] : FREQuency: REFer ence <val ue><uni t >
[ SOURce] : 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:STAle
Supported All Models

[ : SOURce] : FREQuency: REFer ence: STATe ON CFF| 1] 0
[ : SOURce] : FREQuency: REFer ence: STATe?
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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
‘FREQuency:SPAN

Supported All Models

[ : SOURce] : FREQuency: SPAN <nunp[ <freq_suf fi x>] | UP| DOM
[: SOURce] : FREQuency: SPAN? [ MAXi mumj M N munj

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 100MH

The preceding example sets the frequency span to 100 megahertz.

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

Supported All Models

[: SOURce] : FREQuency: STARE <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

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

This command sets the last frequency point in a step sweep.
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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 Stop
:PHASe:REFerence

Supported All Models
[ : SQURce] : 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 10 3.14 RAD Degrees: -180to 179 DEG
Key Entry Adjust Phase

‘ROSCillator: BANDwidth:EXTernal
Supported All Models

[: SOURce] : ROSA | | at or : BANDw dt h: EXTer nal
<val ue>[ <uni t s>] | NARRow| W DE| M Ni murrj MAXi urrj DEFaul t
[: SOURce] : ROSA | | at or : BANDw dt h: EXTernal ? | M N nunj MAXi mumj

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 bor73Hz
Key Entry Ref Oscillator Ext Bandwidth
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'ROSCillator:FREQuency:BBG
Supported All Models

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

This command sets the frequency of the internal baseband generator reference

oscillator.
*RST +1. 0000000000000E+07 Hz
Range +1. 0000000000000E+06 t o
+5. 0000000000000E+07 Hz
Key Entry Ref Oscillator Ext Freq

-ROSCillator:FREQuency:EXTernal
Supported All Models

[: SOURce] : ROSA | | at or : FREQuency: EXTer nal <val ue>
[ SOURce] : ROBSA | | 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 t o
+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:OVEN:STATe
Supported All Models

[ SOURce] : RCSA | | at or: OVEN STATe ON| OFF| 1] 0
[ SOURce] : ROBQ | | at or : OVEN: STATe?

This command turns the 10 MHz oven oscillator on or off.
*RST 1
Key Entry Oven Oscillator On Off
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"ROSCillator:OVEN: TUNE
Supported All Models

[: SOURce] : ROSA | | at or : OVEN TUNE <val ue>
[: SOURce] : ROBA | | at or : OVEN TUNE?

This command tunes the internal oven oscillator frequency.

The user value offsets the factory tuned value (the value is added to the factory
calibrated DAC value). The tune value of O sets the factory calibrated value.

*RST +0.00000000E+000

Range —4096 to +4096

Key Entry Oven Oscillator Tune
'ROSCillator:SOURce

Supported All Models

[: SOURce] : ROSA | | ator: SOURce | NTer nal | EXTer nal | BBG
[ SOURce] : ROSA | | at or : SOURce?

This command sets the current reference oscillator source: INT (internal), EXT
(external), or BBG (internal baseband generator).

:ROSCillator:SOURce:AUTO
Supported All Models

[: SQURce] : ROBA | | at or : SOURce: AUTO ON CFF| 1] 0
[: SQURce] : ROBA | | 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 (1) 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 automatic switching capability between
the internal and an external frequency reference.

*RST 1
Key Entry Ref Oscillator Source Auto Off On
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‘ROSCillator: OVEN: TUNE

Supported All Models

[: SOURce] : ROSA | | at or : OVEN TUNE <val ue>
[: SOURce] : ROBA | | at or : OVEN TUNE?

This command tunes the internal VCTXCO oscillator frequency.

The user value offsets the factory tuned value (the value is added to the factory
calibrated DAC value). The tune value of O sets the factory calibrated value.

*RST +0.00000000E+000
Range —8192 to +8191
Key Entry Ref Oscillator Tune
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List/Sweep Subsystem ([:SOURce))

A complete sweep setup requires commands from other subsystems. Table 2-1
shows the function and location of these other commands.

Table 2-1 Location of Commands from the other Subsystems
Sweep Type Function Command Location Key Entry under
Sweep/List key

Listand Step | Configuring frequency sweep | page 75 Freq Off On
Configuring amplitude sweep | page 114 Amptd Off On
Configuring frequency and page 75 Freq & Amptd
amplitude sweep? page 114 Off On
Enables or Disables the page 390 Waveform Off
waveform sweep On
Set up and control sweep page 242 See the “Trigger
triggering® Subsystem”

List Load a list sweep file page 186 Load From

Selected File
Store list sweep datatoafile | page 182 Store To File
Selects the waveform for the | page 75 no softkey
current waveform sequence
page 84
page 91

List Sweep This command enables page 86 no softkey. Refer to

Options Flags | specific options during a list Table 2-2 on
sweep. page 87

Step Start frequency sweep page 78 Freq Start
Store list sweep datatoafile | page 182 Store To File
Start amplitude sweep page 116 Amptd Start
Stop amplitude sweep page 116 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 90.

LIST:CPOInt?
Supported All Models
[: SOURce] : LIST: CPA Nt ?

This query returns the current sweep point.
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'LIST:DIRection
Supported All Models

[ SQURce] : LI ST: DI Recti on UP| DOM
[: SOURce] : LI ST: DI 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

— 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:DWELL
Supported All Models

[ SOURce] : LI ST: DVWEL1 <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 (mS).

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

Range 100E-6

:LIST: DWELL:POINts?
Supported All Models
[: SOURce] : LI ST: DVELI : PO Nt s?

This command queries the signal generator for the number of dwell points in
the current list sweep file.
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LIST:-DWELLTYPE
Supported All Models

[: SOURce] : 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:DWELL command for setting the list
dwell points.

STEP This choice selects the dwell time from the step sweep.
Refer to the :SWEep:DWELL 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.

LIST:MANual
Supported All Models

[: SOURce] : LI ST: MM\ual  <val ue>| UP| DOW
[ : SOURce] : LI ST: MaNual ?
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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: 110 3,201  Step Sweep: 2 to 656535
Key Entry Manual Point

:LIST:MODE

Supported All Models

[ : SOURce] : LI ST: MODE AUTQ MANual
[ : SOURce] : LI ST: MODE?

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:OPTions
Supported All Models
[ SQURce] : LI ST: CPTi ons <val >, <val >
[ SOURce] : LI ST: CPTi ons?
[ SOURce] : LI ST: CPTi ons: PO Nt s?

This command enables specific options during a list sweep. The command
adds the capability to suppress FM, fM, 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 91.

Table 2-2 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 tM
4 16 Suppress AM

The table represents the value of a bit flag.

If a bit is not set, then the option is ignored (not applied).

If FM, fM is not turned on, the FM, fM suppression does nothing.
The FM, fM 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

LIST:FREQ TE9,2E9,3E9,4E9
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: POMér <val ue>, <val ue>
[: SQURce] : LI ST: PONer ?

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

The maximum number of list sweep points is 3,207.
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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
[ SQURce] : LI ST: POMr: PA N s?

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

LIST:RETRace

Supported All Models

[ SOURce] : LI ST: RETRace ONJ 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:EXTernal:SOURce
Supported All Models

: LI ST: TR Gger : EXTer nal : SQURce TRI (ger [ 1] | TR Gger 2| PULSe
: LI ST: TR Gger : EXTer nal : SOURce?

This command selects the external trigger source. With external triggering, the
selected bi-directional BNC is configured as an input.

TRIGger1 This choice selects the TRIG T BNC as the external

trigger source for triggering sweep, point and function
generator sweeps.

TRIGger2 This choice selects the TRIG 2 BNC as the external

trigger source for triggering sweep, point and function
generator sweeps.
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PULSe This choice selects the PULSE BNC as the external

trigger source for triggering sweep, point and function
generator sweeps.

Example
: LI ST: TR G EXT: SOUR PULS

The preceding example sets the external trigger source to the PULSE BNC.
*RST TRIGger1

Key Entry Trigger 1 Trigger 2 Pulse

:LIST:TRIGger:INTernal:SOURce
Supported All Models

: LI ST: TR Gger : | NTer nal : SOURce PVI Deo| PSYNc
: LI ST: TR Gger: | NTer nal : SOURce?

This command selects the internal trigger source.

PVIDeo This choice selects Pulse Video as the internal trigger
source for triggering sweep, point and function
generator sweeps.

PSYNc This choice selects Pulse Sync as the internal trigger
source for triggering sweep, point and function
generator sweeps.

Example
:LIST: TRIG I NT: SOR PVID

The preceding example sets the internal trigger source to Pulse Video.

*RST PSYN
Key Entry Pulse Video Pulse Sync
LIST:TRIGger:SLOPe

Supported All Models

:LIST: TR Gger: SLCPe PCSitive| NEGati ve
: LI ST: TR Gger : SLCPe?

This command sets the polarity of an external signal at the TRIG 1, TRIG 2, or
PULSE BNC (see :LIST:TRIGger:EXTernal:SOURce) or internal Pulse Video or

Pulse Sync signal (see :LIST:TRIGger:INTernal:SOURce) that will trigger a list
or step sweep.

POSitive The signal generator triggers an event when it detects a
rising edge on the source signal
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NEGative The signal generator triggers an event when it detects a
falling edge on the source signal
*RST POS
Key Entry Int/Ext Trigger Polarity Neg Pos
‘LIST:TRIGger:SOURce

Supported All Models

[: SOURce] : LI ST: TR Gger : SOURce
BUS| | Medi at e| EXTer nal | | NTer nal | KEY] TI Mer | MANual
[: SOURce] : LI ST: TR Gger : SOURce?

This command sets the point trigger source for a list or step sweep event.

BUS This choice enables GPIB triggering using the * TRGor
CGET command, or
LAN and USB triggering using the * TRGcommand.

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.

INTernal This choice enables the triggering of a sweep event by
an internal Pulse Video or Pulse Sync signal.

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

TIMer This choice enables the trigger timer.

Example

:LIST: TR G SOUR BUS

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

*RST IMM
Key Entry Bus Free Ext Int  Trigger Timer
Run Key Trigger

LIST:-TYPE
Supported All Models

[: SOURce] : LI ST: TYPE LI ST| STEP
[ SQURce] : LI ST: TYPE?

This command toggles between the two types of sweep.
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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-TYPELIST:INITialize:FSTep
Supported All Models
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] : LIST: TYPE LIST: INTi 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

LIST-TYPELIST:INITialize:PRESet
Supported All Models

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] : LIST: TYPE LIST: INTi 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 N5166B/72B/82B

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

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

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

: LI ST: WAV "WFML: RAMP_TEST_WFM', "WFML: SI NE_TEST_WFM'

The preceding example loads the waveforms RAMP_TEST_WMand
SI NE_TEST _WFMinto 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 N5166B/72B/82B
[: SOURce] : LI ST: WAVef or m PO Nt s?

This query returns the number of waveform points in the current list sweep file.

:SWEep:ATTen:PROTection[:STATe]
Supported All Models

[ SOURce] : SWEep: ATTen: PROTect i on[ : STATe] QN CFF| 1| 0
[: SOURce] : SVEEep: ATTen: PROTect i on[ : STATe] ?

This command enables protection for the mechanical attenuator by
automatically turning on Atten Hold during frequency and/or power step
sweeps.

This may cause unleveled RF output to occur for certain sweep configurations.
Disabling this attenuator protection will allow the sweep to optimally set both
the automatic leveling control (ALC) and output attenuation at each sweep

point.

ON (1) This choice enables attenuator protection.

OFF (0) This choice disables attenuator protection. When the
attenuator protection is disabled, the step dwell time
will be set to a minimum of 50 ms as a precaution.

Example

- SWE ATT: PROT O
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The preceding example disables attenuator protection.

*RST 1
Key Entry Step Atten Protection On Off
:*SWEep:CPOINt?

Supported All Models
[ SOURce] : SWEep: CPA N ?

This query returns the current sweep point in any mode.

:SWEep:DWELL
Supported All Models

[: SOURce] : SVEEep: 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 0.007 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.

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 0.00017 to 100

Key Entry 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[:FREQuency]:STEP[:LINear]
Supported All Models

[ SOURce] : SWEep[ : FREQuency] : STEP: [ LI Near] <val ue><uni t >
[ SQURce] : SWEep[ : FREQuency] : STEP: [ LI Near] ?

This command sets the step size for a linear step sweep in frequency
(difference between frequency points).

The variable <value> is expressed in units of frequency, specifies by the
variable <unit> (as Hz, kHz, MHz, or GHz).

Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference 93



Basic Function Commands
List/Sweep Subsystem ([:SOURce])

NOTE: Setting the step size will determine the number of points in the step
sweep based on the current start and stop frequencies. Due to the integer
number of step points, the step size may be adjusted in order to yield a true
linear sweep between the start and stop frequencies.

*RST 0.00 Hz
Key Entry LIN Freqg Step

:SWEep[:FREQuency]:STEP:LOGarithmic
Supported All Models

[: SOURce] : SVEEep[ : FREQuency] : STEP: LOGari t hm ¢ <val ue>
[: SOURce] : SVEEep[ : FREQuency] : STEP: LOGari t hm c?

This command sets the step size for a logarithmic step sweep in frequency
(ratio between frequency points).

The variable <value> is expressed as a percentage (%).

NOTE: Setting the step size will determine the number of points in the step
sweep based on the current start and stop frequencies. Due to the integer
number of step points, the step size may be adjusted in order to yield a true
linear sweep between the start and stop frequencies.

*RST 0.00
Key Entry LOG Freq Step
:SWEep:POINts

Supported All Models

[ SQURce] : SVEep: PO Nt s <val ue>
[ SOURce] : SVEep: PO Nt s?

This command defines the number of step sweep points.

*RST 101

Range 2 to 65535

Key Entry # Points
:‘SWEep:SPACing

Supported All Models

[ SOURce] : SWEep: SPAC ng LI Near | LOGrithm c
[ : SOURce] : SWEEep: SPAG ng?

This command enables the signal generator linear or logarithmic sweep
modes. These commands require the signal generator to be in step mode.
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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
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Marker Subsystem-N5173B/83B ([:SOURce])

‘MARKer:AMPLitude[:STATe]
Supported N5173B/83B

[: SOURce] : MARKer : AMVPLI t ude[ : STATe] ON OFF| 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 N5173B/83B

[ SOURce] : MARKer : AMPLI t ude: VALue <nuny|[ 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 2dB

Range -10to +10 dB

Key Entry Marker Value
:"MARKer:AOFF

Supported N5173B/83B
[ : SOURce] : MARKer : ACFF

This command turns off all active markers.
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Key Entry Turn Off Markers

‘MARKer:DELTa
Supported N5173B/83B
[ SOURce] : MARKer : DELTa? <nunp, <nunp

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 Oto19

:‘MARKer:-MODe
Supported N5173B/83B

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

This command sets the frequency mode for all markers.
FREQuency The frequency values for the markers are absolute.

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: MCDE DELT

The preceding example sets the marker mode to delta.

*RST FREQuency
Key Entry Marker Delta Off On
‘MARKer:REFerence

Supported N5173B/83B

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

This command designates the reference marker when using markers in delta
mode. The variable <marker> designates the marker number.
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Example
: MARK: REF 6

The preceding example sets marker 6 as the reference marker.

*RST 0
Range 0to19
Key Entry Delta Ref Set

MARKer[0][1]2/314/5/6|7|8/9/10111(12/13|14]15/16]17/18|19:FREQuency
Supported N5173B/83B

[: SOURce] : MARKer [ 0] | 1] 2] 3] 4| 5] 6] 7] 8] 9] 10] 11| 12| 13| 14| 15| 16| 1
7] 18] 19: FREQuency <freqg>| MM munj M N mum

[: SOURce] : MARKer [ O] | 1] 2] 3] 4| 5] 6] 7] 8] 9] 10] 11| 12| 13| 14| 15| 16| 1
7| 18| 19: FREQuency? [ M mun} M N nuni

This command sets the marker frequency. The frequency value must be
between the start and stop frequencies set for the sweep.

Example
: MARK6 ON

The preceding example turns marker 6 on.

*RST 0
Key Entry Marker On Off

‘MARKer[0]|1]2/3/4[516|7/89|10[11[12/13|14|15|16]17]18|19[:STATe]
Supported N5173B/83B

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

[: SOURce] : MARKer [ 0] | 1] 2| 3| 4| 5] 6] 7] 8] 9] 10] 11| 12| 13| 14| 15| 16| 1
7| 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

: MARK6 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

[: SOURce] : PONer : ALC. BANDwi dt h| BW Dt h <nunefreq suffi x]
[: SQURce] : POMer : ALC. BANDw 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 200 (2kHz when ALC:BAND:BWID is set to AUTO)
Key Entry Auto 200 Hz 2 kHz 20 kHz
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] : POMér: ALC. BANDw dt h| BW Dt h: AUTO QN CFF| 1| O
[ SQURce] : POMer: ALC. BANDw dt h| BW It 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.LEVel
Supported All Models

[ SOURce] : POMer: ALC LEVel <val ue><unit >
[: SOURce] : POMer: 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
: POV ALC. LEV 10DB
The preceding example sets the ALC to 10 dB.

*RST +1.00000000E+000

Range -20to 20

Key Entry Set ALC Level
‘ALC.SEARch

Supported All Models

[ : SOURce] : POAer : ALC: SEARch ON| OFF 1] 0] ONCE
[ : SOURce] : POAr : ALC: SEARch?

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 (1) This choice sets the power search mode to automatic
(Auto). In automatic mode, the power search calibration
routine is executed whenever an instrument setting is
modified that affects RF output power. This includes
changes to frequency, amplitude and modulation.

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.
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ONCE

*RST

Key Entry

Remarks

:ALC.SEARch:REFerence
Supported

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.

1
AMPTD ALC Off Power Search
Auto Manual Do Power Search

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.

All Models

[ SQURce] : PONer : ALC SEARch: REFer ence
RVE| FI Xed| MANual | MCDul at ed
[ SQURce] : POMr : 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

FIXed

MANual

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

This choice uses the I/Q system as the reference source
for the power search calibration. When FI 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.

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 I/Q
modulator during the power search calibration. The
level is chosen using the :ALC:SEARch:REFerence:LEVel
command.

Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference 107



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

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 All Models

[: SQURce] : PONer : ALC SEARch: REFer ence: LEVel <val ue>
[ SQURce] : POMr: ALC SEARch: REFer ence: LEVel ?

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

*RST +1.00000000+000
Range Oto1.414V
Key Entry Power Search Manual Level
:ALC:SEARch: SPAN:START

Supported All Models

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

[ SOURce] : PONer: ALC SEARch: SPAN STCP <val ue><uni t s>
[ SOURce] : POMér: ALC SEARch: SPAN STOP?

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

[: SOURce] : POMer: ALC. SEARch: SPAN TYPE FULL| USER
[: SQURce] : POMer : 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] : POAer : ALC: SEARch: SPAN : STATe] ON OFF| 1] 0
[ : SOURce] : PO/r : 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

‘ALC.SOURce
Supported All Models

[: SQURce] : POMer: ALC. SOURce | NTernal | DI CDe
[: SOURce] : POMr : 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
: POV ALC. SOUR DI 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
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:ALC:.SOURce:EXTernal: COUPLling

Supported All Models

[: SOURce] : POMer: ALC SOURce: EXTer nal : COUPl i ng <val ue>DB
[: SOURce] : POMer: ALC. SOURce: EXTer nal : COUPI 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
: POW 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

ALC:SOURce:PMServo: CHANNel

Supported All Models

[ : SOURce] : POr : ALC: SOURce: PVBer vo: CHANnel Al B
[ : SOURce] : POMr : ALC. SOURce: PMBer vo: CHANnel ?

This command sets the power meter channel used for servo mode

Example
: PON ALC. SOUR PMS: GHAN A
*RST A
Range A/B
Key Entry Power Meter Channel (A|B)

ALC:SOURce:PMServo:INCRement

Supported All Models

[ SQURce] : PONer : ALC SOURce: Pvber vo: | NCRenent  <val ue>
[: SOURce] : POMer : ALC. SOURce: PVBer vo: | NCRenrent ?

This command sets the increment percentage of a measured power delta in the
Power Meter Servo mode. By default this value is 100%, meaning that the
system output power is adjusted by the measured value. This percentage can
be lowered to assure that no overshoot takes place - at the cost of additional
measurement/adjustment cycles. This command works in conjunction with the
STARt and STOP commands.

Example

: POV ALC: SOUR PMS: | NCR 75
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The preceding example sets the power increment to 75% of the measured
delta.

*RST 100
Range 10to 100 in %
Key Entry Power Meter Servo overshoot protection power
increment
:ALC:.SOURce:PMServo:MAXImum

Supported All Models

[: SQURce] : PONer : ALC. SOURce: PvBer vo: MAXi num <val ue>
[ SQURce] : POMr: ALC SOURce: PVBer vo: MAXi mun®

This command adds device power protection by setting an RF output power
protection limit while using the Power Meter Servo mode. The system restricts
the actual RF output power to this value and will show UNLEVELED if the
desired output power exceeds the value.

Example
: POW ALC. SOUR PVB: MAX 10 dBm

The preceding example limits the RF output power to a maximum of 10 dBm
when in Power Meter Servo mode.

*RST 30 dBm

Range MIN to MAX RF output power of the system (option
dependent)

Key Entry Power Meter Servo mode RF Output power limit

ALC:SOURce:PMServo:SERRor

Supported All Models

[ SOURce] : PONer: ALC SOURce: PVBer vo: SERRor  <val ue>
[ SOURce] : POMér: ALC SOURce: P\VBer vo: SERRor ?

This command sets the allowed settling error for the power meter servo mode.
Measurement/adjustment cycles will be executed until this power delta is
achieved.

Example

:POW:ALC:SOUR:PMS:SERR 0.2dB

*RST 0.2dB
Range 0.02dB-10dB
Key Entry Settling Error
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:ALC:SOURce:PMServo:STARt
Supported All Models

[: SOURce] : POMer: ALC SOURce: PVBer vo: STAR <val ue>
[ SOURce] : PONer : ALC. SOURce: Pvber vo: STARE ?

This command sets the relative initial power when leveling with the Power
Meter Servo mode. The default of O dB means that the system starts with the
power it thinks is needed (based on output power, offset and reference) but
this might lead to power overshoots in certain cases (especially when the offset
is not set up correctly). This value allows to specify an additional safe-margin
to start the measure/adjust cycles lower than the target power to protect the
device from power overshoots. This command works in conjunction with the
INCrement and STOP commands.

Example
: POV ALC. SOUR PMB: STAR -3 dB

The preceding example sets the relative initial power for power meter servo
approach to -3 dB.

*RST 0dB
Range -50to 0 dB.
Key Entry Power Meter Servo overshoot protection relative start
power
:ALC:.SOURce:PMServo:STOP

Supported All Models

[: SQURce] : POMer: ALC. SOURce: PVBer vo: STCP <val ue>
[ SQURce] : POMr: ALC SOURce: PMBer vo: STCP?

This command sets the final threshold for when the remaining measured power
delta from the Power Meter Servo mode will be applied in full (100%) instead
of the specified increment. This command works in conjunction with the STARt
and INCrement commands.

Example
: POW ALC. SOUR PMB: STCP 3 dB

The preceding example sets the threshold from when on Power Meter Servo
mode incremental iterations stop and the remaining power is adjusted in one
jump to the size of the 3 dB.

*RST 1dB
Range 0 to 50 dB.
Key Entry Power Meter Servo mode overshoot protection

increment threshold
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:ALC[:STATe]
Supported All Models

[ SOURce] : POMer: ALJ : STATe] ON OFF| 1] 0
[: SOURce] : PONr: AL : STATe] ?

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

*RST 1
Key Entry ALC Off On
Remarks 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: TRANSsiItion:REFerence

Supported N5166B/72B/82B

[ SOURce] : POMer: ALC TRANSI ti on: REFer ence
RVB| MDul at ed| NBMobdul at ed
[: SQURce] : PONer: ALC TRANsI ti on: REFer ence?

This command determines the ALC settling mode during frequency transitions
when the 1Q modulator is on.

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

Mod This choice leaves the |IQ 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.

NBMod This choice leaves the 1Q 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.

*RST RMS
Key Entry ALC Transition Reference RMS Mod NBMod
Remarks 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.
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:ALCHola:EXTernal:SOURce
Supported All Models

: ALCHol d: EXTer nal : SOURce TR Gger[ 1] | TR Gger 2| PULSe
: ALCHol d: EXTer nal : SOURce?

This command selects the external ALC Hold source. The ALC is held when the
signal line is low (OV) and is not held (i.e. leveling) when the voltage is a TTL

high (5V).
With external triggering, the selected bi-directional BNC is configured as an
input.
TRIGger1 This choice selects the TRIG 1 BNC as the external
source for the ALC Hold signal.
TRIGger2 This choice selects the TRIG 2 BNC as the external
source for the ALC Hold signal.
PULSe This choice selects the PULSE BNC as the external
source for the ALC Hold signal.
Example

: ALCH EXT: SOUR PULS
The preceding example sets the external ALC Hold source to the PULSE BNC.

*RST TRIGger1
Key Entry Trigger 1 Trigger 2 Pulse
:ALCHold:EXTernal[:STATe]

Supported All Models

[ SQURce] : POMr: ALCHol d: EXTernal [ : STATe] QN CFF| 1| 0
[ SOURce] : PONer: ALCHol d: EXTer nal [ : STATe] ?

This command enables (1) or disables (0) the External ALC Hold control. If Ext
ALC Hold is on, the external BNC input is selected using the
:ALCHold:EXTernal:SOURce command.

*RST 0
Key Entry Ext ALC Hold Off On
AlTernate:AMPLitude

Supported N5166B/72B/82B

[ SOURce] : POMer : ALTer nat e: AMPLI t ude <val ><uni t s>
[: SQURce] : POMer : ALTer nat e: AMPLI t ude?

This command sets the delta value for the alternate amplitude.
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The variable <val> is expressed in units of decibels (dB).

*RST +0.00000000E+000
Range =174 10 174
Key Entry Desired Delta
Remarks The actual RF output amplitude is equal to the

Alternate Amplitude Delta value plus the RF output
amplitude; this sum cannot exceed the minimum and
maximum amplitude limits of the signal generator. For
example, if the Alternate Amplitude Delta is set to —=174
dB and the RF output amplitude is set to 20 dB, the sum
is equal to =154 dB.

:AlTernate: TRIGger:EXTernal[:SOURce]
Supported N5166B/72B/82B

[ SQURce] : POMer: ALTer nat e: TRI Gger : EXTer nal [ : SOURce]
BBTRi gger 1| BBTRi gger 2| PTR g| EVEN 1
[: SQURce] : POMer: ALTer nat e: TRl Gger : EXTer nal [ : SOURce] ?

This command sets the external trigger source for the alternate amplitude
signal when :AlLTernate:TRIGger[:SOURce] is set to External.

BBTRiggerT This choice requires an external trigger to the selected
rear panel BB TRIG 1BNC to toggle the RF output
power between main and alternate amplitudes.

BBTRigger2 This choice requires an external trigger to the selected
rear panel BB TRIG 2 BNC to toggle the RF output
power between main and alternate amplitudes.

PTRig This choice requires an external trigger to the selected
rear panel PAT TRIG BNC to toggle the RF output power
between main and alternate amplitudes.

EVENt1 This choice requires an external trigger to the selected
rear panel EVENT 1 BNC to toggle the RF output power
between main and alternate amplitudes.

*RST BBTR1

Key Entry BB TRIG 1 BB TRIG 2 EVENT 1 PAT TRIG
BNC BNC BNC BNC

‘Al Ternate: TRIGger[:SOURce]
Supported N5166B/72B/82B
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[: SOURce] : POMer: ALTer nat e: TR Gger [ : SOURce] | NTer nal | EXTer nal
[: SOURce] : POMer: ALTer nat e: TR CGger [ : SOURce] ?

This command sets the trigger source for the alternate amplitude signal.

INTernal The baseband generator triggers each timeslot to
output a power level set with either the user-selected
main or alternate amplitude parameter.

This choice requires a baseband generator option. Each
timeslot is allowed to output power with a user-selected
main or alternate amplitude.

EXTernal This choice requires an external trigger to the selected
rear panel connector (see
‘AlTernate:TRIGger:EXTernal[:SOURce]) to toggle the
RF output power between main and alternate

amplitudes.
*RST MAN
Key Entry Alt Ampl Trigger

‘Al Ternate[:STATe]

Supported N5166B/72B/82B

[: SQURce] : PONer : ALTer nat e: STATe ON CFF| 1| O
[: SQURce] : PONer : ALTer nat e: STATe?

This command enables or disables the alternate amplitude.

NOTE: Alternate amplitude should not be selected for more than 100ms at a
time or the power may drift.

*RST 0
Key Entry Alt Ampl Off On

Al Tenuation

Supported All Models

[ SQURce] : POMr: ATTenuat i on <val ue><uni t >
[ SOURce] : PONer: 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.

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
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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
: PONV ATT 10DB

The preceding example sets the attenuator to 10 dB.

*RST +115

Range 0to 130 dB

Key Entry Set Atten
‘Al Tenuation:AUTO

Supported All Models

[: SQURce] : PONer : ATTenuat i on: AUTO ON CFF| 1| O
[ : SQURce] : PONer : ATTenuat i on: AUTO?

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

ON (1) This selection allows the signal generator’s automatic
level control (ALC) to adjust the attenuator so that a
specified RF power level, at the Keysight 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. Other settings become available, see
Remarks.

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 When OFF is the command setting, refer to:

— “ALC:LEVel” on page 100
— “:ATTenuation” on page 110
— “:ATTenuation:BYPass” on page 111

The SPCl is the inverse logic of the front-panel. For
example, when the front panel is set to On,
user-selected attenuator settings are allowed. In this
state, the query above returns 0, and vice versa.
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‘Al Tenuation:BYPass
Supported All Models

[ SOURce] : POMr: ATTenuat i on: BYPass QN OFF| 1] O
[: SQURce] : POMer : 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 (1) 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 setting.

*RST 0

Key Entry Atten Bypass Off On

‘HARMonics
Supported All Models

[ : SOURce] : POMNér : HARMoni cs[ : STATe] ON CFF| 1| 0
[: SOURce] : POMEr : HARMDNI 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

[:LEVel]:IMMediate]: OFFSet
Supported All Models

[: SOURce] : POMer[: LEVel ][ : | Medi at e] : OFFSet <val ue><uni t >
[ SOURce] : POMér[: LEVel ][ : | Mvedi at e] : OFFSet ?

This command sets the power offset value.
*RST +0.00000000E+000
Range —200 to 200 dB
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Key Entry

Remarks

Amptd Offset

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

[ SOURce] : POMer[: LEVel ][ : | Mvedi at e] [ : AMPLI t ude]

<val ue><uni t >

[: SOURce] : PONer[: LEVel J[: | Mvedi at e] [ : AMPLI t ude] ?

This command sets the RF output power.

*RST -1.70000000E+002 (Standard) or —1.44000000E+002 (Option 1EQ)
Key Entry AMPTD
Remarks For information on the ranges for this command and the

[:LEVel]: MINimum:LIMit
Supported

specified values, refer to the instrument’s Data Sheet.

All Models w/Option HAL

[: SOURce] : POMr[:LEVel ]:MNmumLIMt LONH GH
[ SOURce] : POMer[: LEVel ]: MN num LIMt?

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

Remarks

Minimum Power

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

FIXed 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.

LIST 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.

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] : POMr: N Se: [ STATe] ON GFF| 1] 0
[ SQURce] : POMr: 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
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 O
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.
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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.

:PROTection[:STATe]

Supported All models

[ SQURce] : POMr: PROTecti on[ : STATe] ON OFF| 1] 0
[ SOURce] : 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.

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

ON (1) 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

‘REFerence
Supported All Models

[ SOURce] : POMr : REFer ence <val ue><uni t >
[ SQURce] : POMNr : 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
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‘REFerence:STATe
Supported All Models

[ SOURce] : POMr : REFer ence: STATe ON GFF| 1] 0
[ : SQURce] : 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

Remarks Amplitude offsets can be used with the amplitude

reference mode.

STARL

Supported All Models

[ SQURce] : POMr: STARE <val ue><uni t >
[: SOURce] : PONr : STAR ?

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

*RST —1.70000000E+002 (Standard) and —1.44000000E+002
(Option 1EQ)
Range Refer to the [:LEVel][:IMMediate][:AMPLitude]

command for the output power ranges.

Key Entry Amptd Start

:STOP

Supported All Models

[ SOURce] : POMer: STOP <val ue><uni t >
[ SQURce] : POMr: STOP?

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

*RST —1.70000000E+002 (Standard) and —1.44000000E+002
(Option 1EQ)
Range Refer to the [:LEVel][:IMMediate][:AMPLitude]

command for the output power ranges.
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Key Entry Amptd Stop

"USER:MAX
Supported All Models

[ : SOURce] : POMNér : USER MAX <anpl >
[: SQURce] : PONer : USER NAX?

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.
Key Entry User Power Max
Remarks The setting enabled by this command is not affected by
signal generator power-on, preset, or * RST.
"USER:ENABLle

Supported All Models

[ : SOURce] : PO/r : USER ENABl e ON| OFF| 1] 0
[ : SOURce] : POAer : USER ENABI e?

This command enables or disables the user settable maximum output power
limit.

Key Entry User Power Max Enable:

Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference 117



Basic Function Commands
Vector Modulation Subsystem—N5166B/72B/82B ([:SOURce]:1Q)

Vector Modulation Subsystem—N5166B/72B/82B ([:SOURce]:1Q)

:AUXINPut:STRobe[:MODE]

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657
[: SOURce] : | Q AUX: | NPut : STRobe[ : MODE]  FREE| USER
[: SQURce] : 1 Q AUX | NPut : STRobe[ : MODE] ?
This command sets the mode that is used for latching AUX port input data.
If the signal generator is in serial (.vs. parallel) mode, the input strobe mode

will always be free-run. If parallel mode is selected, user can choose either
free-run or user-input-strobe mode.

FREE Input data to AUX port is in free-run mode (the signal
generator latches new input data on its own internal
schedule).

USER Input data to AUX port is in user external input strobe

mode (user supplies some strobe signal to let the signal
generator know when to latch data).

*RST FREE
Key Entry Input Strobe Free Run User

AUXINPuUt:STRobe:SLOPe

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[: SQURce] : 1 Q AUX: | NPut : STRobe: SLOPe PCSitive| NEGati ve
[ SQURce] : 1 Q AUX: | NPut : STRobe: SLCPe?

This command controls the polarity of the user external input strobe signal.

The external-input-strobe signal must be at least 200ns wide, and user must
hold assert 16 input data bits stable 20ns before the active edge of the user
input strobe and hold the data stable for at least 100ns after the active edge of
the user input strobe.

POSitive The signal generator looks for a rising edge of the
external strobe signal to latch the data.

NEGative The signal generator looks for a falling edge of the
external strobe signal to latch the data.

*RST POS

Key Entry Input Strobe Polarity Neg Pos
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:AUX OPERating:MODE

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[: SOURce] : 1 Q AUX: CPERat i ng: MCDE DEDI cat ed| MULTi pl exed
[ SQURce] : | Q AUX: CPERat i ng: MCDE?

This command sets the operating mode for real-time applications.
NOTE: This command is not supported by all real-time applications

DEDicated Configures the AUX I/0 port operating mode to
Dedicated for real-time applications.

MULTiplexed Configures the AUX I/0 port operating mode to
Multiplexed for real-time applications.

*RST DED
Key Entry Operating Mode Dedicated Multiplexed
:AUX OUTPut:STRobe:SLOPe

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q AUX: QUTPut : STRobe: SLCPe PCSiti ve| NEGati ve
[: SOURce] : 1 Q AUX: QUTPut : STRobe: SLCPe?

This command controls the polarity of the AUX output sample clock.

The output sample clock indicates that the signal generator has latched the 16
input data bits. The signal generator will output this signal in either free-run
or external-input-strobe mode. The user can select the polarity of the
output-strobe signal using this command.

POSitive The signal generator will assert a pulse with a rising
edge to indicate when it has latched the 16 input data
bits.

NEGative The signal generator will assert a pulse with a falling

edge to indicate when it has latched the 16 input bits.
The output pulse will be at least 200 ns wide.

*RST POS
Key Entry Output Strobe Polarity Neg Pos
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:OPERating:MODE

Supported N5172B or N5182B with Option N5180UN7B or 003 or
004

When the Baseband Operating Mode is changed, the current contents of volatile waveform
memory are erased

[: SOURce] : 1 Q GPERat i ng: MODE PRI Mar y| BERT| N6102A
[: SOURce] : 1 Q CPERat i ng: MCDE?

This command changes the Baseband Operating Mode between three different
ARB FPGA images; each ARB FPGA image changes the supported features
available while in the selected mode.

PRIMary All signal generator features are available in this mode
except BERT and N5102A functionality.

This choice selects the PXB Input ARB FPGA image.
For backwards compatibility, selecting the Primary
Baseband Operating Mode sets the I/Q Digital Bus
Connectivity to PXB.

BERT Requires Keysight N5172B EXG or N5182B MXG
X-Series signal generators with Option N5T80UN7B.

All signal generator features are available in this mode;
all BERT features are also available, but N5102A is not
available in this mode.

This choice selects the BERT ARB FPGA image and
contains all functionality and features from the B.01.65
PXB Input FPGA image.

For backwards compatibility, selecting the BERT
Baseband Operating Mode sets the I/Q Digital Bus
Connectivity to PXB.

N5T02A Requires Keysight N5172B EXG or N5182B MXG
X-Series signal generators with Option 003 or 004 or
both.

All signal generator features are available in this mode;
all NbT102A features are also available, but BERT is not
available in this mode.

For backwards compatibility, selecting the N5T102A
Baseband Operating Mode sets the I/Q Digital Bus
Connectivity to N5102A.

*RST N/A
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Remarks The selected Baseband Operating Mode is a persistent
instrument setting and its value is maintained through
power cycles, Preset, or *RST.

:OUTPut:IMPairments: AWGN:BANDwidth|BWIDth

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[: SOURce] : 1 Q QUTPut : | MPai r ment s: AWGN: BANDw dt h| BW Dt h
<val ue>
[: SOURce] : 1 Q QUTPut : | MPai r ment s: AWGN BANDw dt h| BW Dt h?

This command sets the flat noise bandwidth, which is typically set wider than
the signal bandwidth. There will be roll-off of the noise outside of this

bandwidth.
*RST 1Hz
Range Option 653: 1 Hz-60 MHz
Option 655: 1 Hz-120 MHz
Option 656: 1 Hz-80 MHz
Option 657: 1 Hz-160 MHz
Key Entry Flat Noise Bandwidth

:OUTPut:IMPairments: AWGN:EBNO

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[: SOURce] : 1 Q QUTPuUt : | MPai r nent s: AWEN EBNO <val ue>
[ SQURce] : 1 Q QUTPut : | MPai r ment s: AWGN EBNO?

This command allows the signal to noise ratio to be set using the Eb/No
(energy per bit over noise power density at the receiver) form. This requires the
signal bit rate to be set properly.

(SNR)dB = (Eb/No)dB + 10log(bitRate/signalBandwidth)

*RST 0 dBm
Range -100 to 100 dBm
Key Entry Eb/No
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:OUTPut:IMPairments:AWGN: 1 BWidth

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPut : | MPai r ment s: AWGN | BWdt h <val ue>
[ SQURce] : 1 Q QUTPut : | MPai r nent s: AWGN: | BW dt h?

This value determines the non-AUTO value of the noise integration bandwidth.
This is the bandwidth over which to sum the noise for the purposes of SNR (or
Eb/No). Often, it is the symbol rate or chip rate of the signal in question.

*RST 1 Hz
Range 1 Hz-200 MHz
Key Entry Integration Bandwidth

OUTPut:IMPairments: AWGN: I BWidth:AUTO

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SQURce] : 1 Q QUTPut : | MPai rnent s: AWGN | BW dt h: AUTO ON| OFF| 1| O
[: SOURce] : | Q QUTPut : | MPai r nent s: AWGN: | BW dt h: AUTO?
This is a new feature that allows the currently ON application to control the

noise integration bandwidth. For applications that have no clear noise
integration bandwidth, such as Dual Arb, the auto mode is effectively OFF.

*RST 1
Key Entry Integration Bandwidth Manual Auto

:OUTPut:IMPairments:AWGN:MUX SUM|SIGNal|NOISe

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPut : | MPai r nent s: AWGN: MUX SUM SI GNal | NO Se
[: SOURce] : 1 Q QUTPut : | MPai r nent s: AWGN MUX?

This value allows diagnostic control of additive noise. The intended purpose of
this feature is to allow direct measurement of just the signal or noise
contribution to the total power (assuming that the ALC is off). The system will
still behave as if both the noise and the signal are present on the output when
it comes to determining the Auto Modulation Attenuation and the RMS level
for RMS Power Search.

SUM The sum of both the noise and the signal will be output
from the internal baseband generator.

SIGNal Only the signal will be output from the internal
baseband generator.
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NOISe

*RST
Key Entry

Only noise will be output from the internal baseband
generator.

SUM
Output Mux

:OUTPut:IMPairments: AWGN:POWer:CONTrol[: MODE]

Supported

N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPuUt : | MPai r ment s: AWGEN POAér : GONTr ol [ : MODE]
TOral | SI G\al | NO Se| NCHannel
[ SOURce] : 1 Q QUTPut : | MPai r nent s: AWGN: POAér : CONTr ol [ : MODE] ?

Sets the mode of power control while noise is on.

TOTal

SIGNal

NOISe

NCHannel

*RST

The total power and SNR are independent variables and
the signal power, channel noise power, and total noise
power are dependent variables set by the total power,
SNR and the rest of the noise settings. The signal
power, channel noise power, and total noise power will
change as any noise parameter is adjusted to keep the
total power and the SNR at their last specified values.

The signal power and SNR are independent variables
and the total power, channel noise power, and total
noise power are dependent variables set by the signal
power, SNR and the rest of the noise settings. The total
power, channel noise power, and total noise power will
change as any noise parameter is adjusted to keep the
signal power and the SNR at their last specified values.

The total noise power and SNR are independent
variables and the total power, channel noise power, and
signal power are dependent variables set by the total
noise power, SNR and the rest of the noise settings. The
total power, channel noise power, and signal power will
change as any noise parameter is adjusted to keep the
total noise power and the SNR at their last specified
values.

The channel noise power and SNR are independent
variables and the total power, total noise power, and
signal power are dependent variables set by the
channel noise power, SNR and the rest of the noise
settings. The total power, total noise power, and signal
power will change as any noise parameter is adjusted to
keep the channel noise power and the SNR at their last
specified values.

TOT
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Key Entry Power Control Mode
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:OUTPut:IMPairments: AWGN: POWer:NOISe: CHANNel

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPut : | MPai r nent s: AWGN POAér : NO Se: CHANhel
<val ue>

[: SQURce] : 1 Q QUTPut : | MPai r ment s: AWGN: PO/Mer : NO Se: CHANnel ?

Set the current channel noise power level if noise is on. In the "Channel Noise"
control mode, the total power will be adjusted to achieve the specified channel
noise power and the channel noise power level will be maintained regardless of
changes to the other noise parameters. A change to the total power will
change the channel noise power setting appropriately to maintain the SNR.

In the other control modes, this will adjust the total power once for the
specified channel noise power level, after which the channel noise power could
change if any noise parameters are adjusted.

The range varies based on the bounds of the total power that results from the
noise settings.

*RST -110 dBm

Range Varies based on the bounds of the total power that
results from the noise settings

Key Entry Noise Power In Channel

:OUTPut:IMPairments: AWGN: POWer:NOISe: TOTal

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[: SQURce] : 1 Q QUTPut : | MPai r ment s: AWGN PO/ér : NO Se: TOTal
<val ue>

[: SQURce] : 1 Q QUTPut : | MPai r ment s: AWGN PO/Mér : NO Se: TOTal ?

Set the current channel noise power level if noise is on. In the "Channel Noise"
control mode, the total power will be adjusted to achieve the specified channel
noise power and the channel noise power level will be maintained regardless of
changes to the other noise parameters. A change to the total power will
change the channel noise power setting appropriately to maintain the SNR.

In the other control modes, this will adjust the total power once for the
specified channel noise power level, after which the channel noise power could
change if any noise parameters are adjusted.

The range varies based on the bounds of the total power that results from the
noise settings.

*RST -169.03 dBm

Range Varies based on the bounds of the total power that
results from the noise settings
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Key Entry Total Noise Power

:OUTPut:IMPairments: AWGN:POWer:SIGNal

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[: SOURce] : 1 Q QUTPut : | MPai r nent s: AWGN POMér: SI G\Nal  <val ue>
[: SQURce] : 1 Q QUTPut : | MPai r ment s: AWGN POMér : S| GN\al ?

Sets the current signal power level if noise is on. In the "Signal" control mode,
the total power will be adjusted to achieve the specified signal power and the
signal power level will be maintained regardless of changes to the other noise
parameters. A change to the total power will change the signal power setting
appropriately to maintain the S/N ratio.

In the other control modes, this will adjust the total power once for the
specified signal power level, after which the signal power could change if any
noise parameters are adjusted.

The range varies based on the bounds of the total power that results from the
noise settings.

Range Varies based on the bounds of the total power that
results from the noise settings

Key Entry Signal Power

:OUTPut:IMPairments:AWGN:SBRate

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPuUt : | MPai r ment s: AWGN SBRat e <val ue>
[: SOURce] : 1 Q QUTPut : | MPai r nent s: AWGN SBRat e?

This value adjusts the signal bit rate (gross bit rate) for purposes of calculating
the Eb/No (energy per bit over noise power density at the receiver). Adjusting
this parameter will have an immediate impact on the SNR as appropriate for
the last specified Eb/No. The signal bit rate is a saved instrument state that is
recorded in the waveform header for Arb waveforms.

This value is only used if
[:SOURce]:IQ:QUTPut:IMPairments:AWGN:SNRFormat is EBNO and the
application currently on does not define a reference channel for Eb/No.

Range 1 bps to 999 Mbps
Key Entry Reference Signal Bit Rate
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:OUTPut:IMPairments: AWGN:SNR

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[: SQURce] : 1 Q QUTPut : | MPai r ment s: AWGN SNR <val ue>
[ SOURce] : 1 Q QUTPut : | MPai r nent s: AWGN: SNR?

This command sets the Signal to Noise Ratio (SNR). This is the value of the
noise power as a ratio of signal power to noise power. Signal power equals the
total modulated signal power before noise is added. When noise is added, the
power output from the signal generator may not change; it is the sum of signal
power and the added noise power. This value can be changed in real time
while the waveform is playing.

*RST 0dB
Range -100 dB to 100 dB
Key Entry Signal to Noise Ratio

:OUTPut:IMPairments: AWGN: SNRFormat

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[: SQURce] : 1 Q QUTPut : | MPai r ment s: AWGN SNRFor mat - SNR| EBNO
[ SQURce] : 1 Q QUTPut : | MPai r ment s: AWGN SNRFor mat ?

This command sets the variable controlling the ratio of signal power to noise
power in the noise integration bandwidth.

SNR Selects Signal to Noise Ratio (SNR) to control the ratio
of signal power to noise power in the noise integration
bandwidth.

EBNO Selects energy per chip over noise power density at the

receiver (Ec/No) to control the ratio of signal power to
noise power in the noise integration bandwidth.

*RST SNR
Key Entry Signal to Noise Ratio Format

:OUTPut:IMPairments:AWGN[:STATe]

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPut : | MPai rnent s: AWAN : STATe] QN CFF| 1] 0
[ SQURce] : 1 Q QUTPut : | MPai r nent s: AWGAN : STATe] ?

This command enables or disables the additive white Gaussian noise.
*RST 0
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Key Entry Real-Time AWGN On Off

:OUTPut:IMPairments:PHASe:NOISe:F1

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[: SQURce] : 1 Q QUTPut : | MPai rment s: PHASe: NO Se: F1 <val ue>
[ SOURce] : 1 Q QUTPut : | MPai r ment s: PHASe: NO Se: F1?

This command sets the desired start frequency offset of the flat phase noise.
The actual value of f1 varies logarithmically depending on the value of the stop
frequency (f2). As f2 increases in value, the adjustment becomes coarser. The
effect of this value can only be determined by examining the graphic on the
front panel or the actual output.

NOTE: This phase noise is added to the base phase noise of the instrument.

1 must always be less than or equal to f2. Setting f1 higher than f2 will cause
f2 to be set to the value of f1.

*RST 1 kHz
Range 0 Hz to 77.50052449 MHz
Key Entry Desired Start Freq(F1)

:OUTPut:IMPairments: PHASe:NOISe: 2

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SQURce] : 1 Q QUTPut : | MPai rnent s: PHASe: NO Se: F2 <val ue>
[: SOURce] : 1 Q QUTPut : | MPai r nent s: PHASe: NO Se: F2?

This command sets the desired stop frequency offset of the flat phase noise.
The actual value of f2 varies logarithmically. As f2 increases in value, the
adjustment becomes coarser. The effect of this value can only be determined
by examining the graphic on the front panel or the actual output.

NOTE: This phase noise is added to the base phase noise of the instrument.

f2 must always be greater than or equal to f1. Setting f2 less than f1 will cause
f1 to be set to the value of f2.

*RST 30 kHz
Range 0 Hz to 77.50052449 MHz
Key Entry Desired Start Freq(F2)
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:OUTPut:IMPairments:PHASe:NOISe:LMID

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SQURce] : 1 Q QUTPut : | MPai rment s: PHASe: NO Se: LM D <val ue>
[ SQURce] : 1 Q QUJTPut : | MPai r nent s: PHASe: NO Se: LM D?

This command sets the desired flat phase noise power (Lmid). The actual value
can vary by approximately 0.28 dBc/Hz. The effect of this value can only be
determined by examining the graphic on the front panel or the actual output.

NOTE: This phase noise is added to the base phase noise of the instrument.
*RST -70 dBc/Hz

Range -300 dBc/Hz to 100 dBc/Hz
The range of Lmid varies depending on the value of the
stop frequency (f2). The range decreases as f2
Increases.

Key Entry Desired Flat Amplitude(Lmid)

‘OUTPut:IMPairments: PHASe:NOISe[:STATe]

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPut : | MPai r nent s: PHASe: NO Se[ : STATe]
ON CFF| 1] O
[: SOURce] : 1 Q QUTPut : | MPai r nent s: PHASe: NO Se[ : STATe] ?

This command enables or disables the real-time phase noise impairment.
NOTE: This phase noise is added to the base phase noise of the instrument.

The actual performance of the phase noise can only be determined by
examining the graphic on the front panel or the actual output, as the
parameters simply guide the phase noise response.

*RST 0
Key Entry Phase Noise On Off

:OUTPut{1]:TRIGger:CONTinuous[: TYPE] FREE|TRIGger

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPut [ 1] : TRI Gger : CONTi nuous| : TYPE]
FREE| TR Gger
[ SOURce] : 1 Q QUTPut [ 1] : TRI Gger : GONTi nuous| : TYPE] ?

This SCPI command sets the behavior of the per output channel triggering.
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FREE With this choice, the signal will flow freely through the
output channel.
TRIGger With this choice, the output will start after a trigger is
received.
*RST FREE
Key Entry Free Run Trigger and Run

:OUTPut{1]:TRIGger:EXTernal:DELay

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657
[: SOURce] : 1 Q QUTPuUt [ 1] : TR Gger : EXTer nal : DELay <val ue>
[: SQURce] : 1 Q QUTPut [ 1] : TRI Cger : EXTer nal : DELay?
This command adds an external trigger delay (in seconds). The value you enter

sets a delay time between when an external trigger is received and when it is
applied to the signal.

This key is active only if you select external (Ext) as the trigger source.

*RST Ons
Range Onsto4ls
Key Entry Ext Delay Time

:OUTPut{1]:TRIGger:EXTernal:POLarity

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[:SOURce] : 1Q QUTPuUt [ 1] : TR Gger: EXTernal : PQLarity
PCSi tive| NEGati ve
[: SOURce] : 1 Q QUTPut [ 1] : TR Gger: EXTernal : PQLarity?

This command sets the polarity of the external trigger source to trigger on a
positive edge or negative edge.

*RST POS
Key Entry Ext Polarity Neg Pos

:OUTPut1]:TRIGger:EXTernal: SOURce

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPuUt [ 1] : TR Gger : EXTer nal : SOURce
EPTRI gger [ 1] | EPTR gger 2
[: SQURce] : 1 Q QUTPut [ 1] : TRI Cger : EXTer nal : SOURce?
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Selects the trigger source for the external trigger.

EPTRigger1 This choice selects the PATT TRIG IN T rear panel
connector (AUX 1/0) as the external trigger source.

EPTRIigger? This choice selects the PATT TRIG IN 2 rear panel
connector (AUX 1/0) as the external trigger source.

*RST EPTRiggerT
Key Entry Ext Source
:OUTPut[1]:TRIGger:SOURce

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPut [ 1] : TR Gger : SOURce KEY| BUS| EXTer nal
[ SOURce] : 1 Q QUTPut [ 1] : TR Gger : SOURce?

This command sets the source of a trigger to allow this output channel to play.

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

BUS This choice enables GPIB triggering using the * TRGor
CGET command, or
LAN and USB triggering using the * TRGcommand.

EXTernal This choice enables the triggering by an externally
applied signal specified by the
:OUTPut[1]:TRIGger:EXTernal:SOURce command.

*RST EXT
Key Entry Trigger Key Bus Ext
:OUTPuUt{1]:TRIGger:STATus

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

[ SOURce] : 1 Q QUTPut[ 1] : TR Gger : STATus?
This query reports the current play status of the output channel.
Table 2-3 Trigger Status Bit Description

Bit 0 - Output is ON

0 | Outputis off, triggering is inactive

1 | Outputison, triggering is active

Bit 1 - Output is waiting for a trigger

0 | Outputis not waiting for a trigger (playing or stopped)
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Table 2-3 Trigger Status Bit Description
1 | Outputis waiting for a trigger (shown as “ARMED” indicator where normally the name of the application is shown)
Bit 2 - Output is running
0 | Outputis currently paused or stopped
1 | Outputis currently playing
Bit 3 - Output has received a trigger since last trigger setup
0 | No trigger ever received
1 | Atrigger has been set in the past
Bit 4 - External input clock is phase locked
0 Not phase locked
1 Phase locked
Bit 5 - Synchronization (realignment) trigger
0 Out of Sync (shown as “NO SYNC” indicator where normally “UNLOCK” and “DAC OVER” is shown
1 In Sync
Bit 6 - MultiBoxSync waiting
0 Not awaiting sync
1 Awaiting sync
Bit 7 - MultiBoxSync is synchronized
0 Out of sync
1 In sync
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Keysight Technologies
X-Series Signal Generators

SCPI Command Reference

3 System Commands

With firmware version B.01.75 or later, the following options have changed to a new eight-digit
NOTE format:

Option 302 to Option N5180302B
Option 320 to Option N51803208B
Option 403 to Option N5180403B
Option 430 to Option N51804308
Option 431 to Option N51804328B
Option 432 to Option N51804318B
Option UN7 to Option N5T80UN7B

Only software options are changed to the eight-digit format. Hardware options remain with
three-digits.

This chapter describes SCPI commands for subsystems dedicated to
peripheral signal generator operations common to all Keysight X-Series signal
generators.

This chapter contains the following sections:

KEYSIGHT

TECHNOLOGIES

Calibration Subsystem (:CALibration) on page 134
Communication Subsystem (:SYSTem:COMMunicate) on page 138
Diagnostic Subsystem (:DIAGnostic[:CPU]:INFOrmation) on page 144
Display Subsystem (:DISPlay) on page 148

IEEE 488.2 Common Commands on page 152

Memory Subsystem (:MEMory) on page 158

Output Subsystem (:0UTPut) on page 188

Route Subsystem (:ROUTe) on page 190

Status Subsystem (:STATus) on page 200

System Subsystem (:SYSTem) on page 213

Trigger Subsystem on page 242

Unit Subsystem (:UNIT) on page 247

133



System Commands
Calibration Subsystem (:CALibration)

Calibration Subsystem (:CALibration)

:ALC:MODulator:BIAS
Supported All Models
: CALi brati on: ALC M_Dul at or : Bl AS

This command performs the ALC modulator bias calibration. The adjustment
compensates for ALC open loop power drift due to temperature and humidity.

Key Entry Execute ALC Modulator Bias Adjustment
Remarks Use this calibration when the instrument is being used
in the ALC open loop mode.

:BBG:SKEW RFOut|EXTernal
Supported N5166B, N5172B, N5182B
: CALi brati on: BBG SKEW EXTernal , <val ue in pS>
: CALi brat i on: BBG SKEWP EXTer nal

This command enters a calibration value that will correct the inherent External
Output I/Q skew due to differences in the I/Q physical paths.

EXTernal[1]|2:DC
Supported All Models
: CALi brati on: EXTernal [ 1] | 2: DC
This command initiates a DC offset calibration for the external source specified.
If the calibration is performed with a DC signal applied, any deviation

provided by the DC signal will be removed and the new zero reference
point will be at the applied DC level.

Key Entry External DC Cal

Remarks Use this calibration for externally applied DC signals.
1Q:DC

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657
:CALi bration:1QDC

This command performs a one to two second adjustment that is not traceable
to a standard. However, it will minimize errors associated with IQ gain,
quadrature, and offset voltages. This adjustment minimizes errors for the
current signal generator setting and at a single frequency. The DC adjustment
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Is volatile and must be repeated with each signal generator setting change.
This command can be sent while the RF On/Off is set to Off and the adjustment
will still be valid when the RF is enabled. IQ must be on to perform this
adjustment.

The I/Q DC adjustment is dependent upon a number of instrument settings. If
any of the instrument settings change, the adjustment will become invalid. The
dependent instrument settings are:

— RF frequency

— |/Q attenuation level

— Baseband generator settings
— 1/Q polarity settings

— Baseband filter settings

— 1/Q calibration (the I/Q DC calibration will be invalidated if any other 1/Q
calibration is executed or if the Revert to Factory Default key is pressed)

— Temperature (+5 degrees Celsius)
— 1/Q Off On set to On

— 1/Q Correction Optimized Path (must be set to RF Output). Refer to
“:DM:CORRection:OPTimization” on page 56.

— 1/Q Source (must be set to Internal). Refer to “:DM:SOURce” on page 68.

The following instrument states will not invalidate the 1/Q DC calibration:
— Power level changes

— 1/Q Impairments

Key Entry Execute Cal (with Calibration Type User Full set to DC)

1 Q:DEFault
Supported N5166B/72B/82B
:CALi bration: | Q DEFaul t

This command will restore the original factory calibration data for the internal
|/Q modulator.

Key Entry Revert to Default Cal Settings

1Q:FULL

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

:CALibration: 1 QFULL
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This command performs an adjustment to the I/Q offset, gain and quadrature
for the full-frequency range (regardless of the start and stop frequency
settings) and stores the results in the signal generator’s firmware.

This calibration should be run when the ambient temperature has varied by at
least +b degrees Celsius from the ambient temperature at which the previous
calibration was run.

Key Entry Execute Cal (with Calibration Type User Full set to Full)

Remarks Start and stop frequencies will default to the full
frequency range of the signal generator.

1Q:STARE

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

:CALibration: |1 Q STAR <val ue><unit>
:CALibration: 1 QSTAR?

This command sets the start frequency and automatically sets the calibration
type to User for an I/Q calibration.

The start frequency must be less than the current value of the stop frequency.

Range Option 503: 5 MHz to 3 GHz

Option 506: 5 MHz to 6 GHz

Key Entry Start Frequency

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

1Q:STOP

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

:CALi bration: |1 Q STOP <val ue><uni t >
:CALi bration: | Q STQP?

This command sets the stop frequency and automatically sets the calibration
type to User for an I/Q calibration.

The stop frequency must be greater than the current value of the start
frequency.

Range Option 503: 5 MHz to 3 GHz

Option 506: 5 MHz to 6 GHz
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Key Entry Stop Frequency

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

1Q:TYPE

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: CALi bration: | Q TYPE DJ USER FULL
:CALi bration: | QTYPE?

This command sets the |Q calibration type.
Key Entry Calibration Type DC User Full

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

1Q:[:USER]

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

:CALi bration: 1 {: USER

This command performs a IQ calibration according to the IQ calibration type.
For information on selecting the type of IQ calibration, refer to “:IQ:TYPE” on
page 137.

This calibration should be run when the ambient temperature has varied by at
least +b degrees Celsius from the ambient temperature at which the previous
calibration was run.

Key Entry Execute Cal
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Communication Subsystem (:SYSTem:COMMunicate)

The settings enabled by the LAN commands are not affected by signal
generator power-on, preset, or * RST.

:GPIB:ADDRess

Supported All Models

: SYSTem COMMUINI cat e; GPl B: ADDRess <nunber >
: SYSTem COMMUNI cat e: GPl B: ADDRess?

This command sets the signal generator’s GPIB address.
Range 0to 30
Key Entry GPIB Address

:GTLocal
Supported All Models
: SYSTem COMMUNI cat e: GlLocal

This command sets the signal generator to local mode which enables front
panel operation.

Key Entry Local

'LAN:CONFig
Supported All Models

: SYSTem COMMINI cat e: LAN CONFi g MANual | AUTO
: SYSTem COMMUNI cat e: LAN CONFi g°?

The SCPI query for the LAN setup returns the last power on state setting,
which may or may not be the currently displayed setting.

This command sets the signal generator’s Internet protocol (IP) address.
MANual The user assigns an IP address to the signal generator.

AUTO The network assigns an IP address to the signal
generator with a fall back to Auto-IP if DHCP fails. If
both DHCP and Auto-IP fail, manual configuration will
be used.

Example

: SYST: COW LAN CONF DHCP
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The preceding example sets up the signal generator LAN configuration to use a
DHCP IP address.

Key Entry LAN Config

Remarks The SCPI query returns the current setting, not the
saved setting.

'LAN:DEFaults
Supported All Models

: SYSTem COMMUNI cat e; LAN DEFaul t s

This command restores the instrument’s LAN settings to their factory default

values.
Key Entry Restore LAN Settings to Default Values
Key Path Utility > I/0 Config > Lan Setup > Advanced Settings
> More 2 of 2 > Restore LAN Settings to Default
Values
:LAN:DESCription

Supported All Models

: SYSTem COWNI cat e: LAN DESCri ption <string>
: SYSTem COMMUNI cat e: LAN DESCri pti on?

This command defines the instrument’s web description. The query returns the
current saved setting.

Remarks If queried and there is no current LAN description the
default web description value is returned.

LAN description is displayed on the homepage for the
Keysight MXG.

LAN:DHCP:EXPires
Supported All Models

: SYSTem COMMUNI cat e;: LAN: DHCP; EXPi r es

This command returns a string indicating the time at which the current DHCP
lease expires or an empty string if no DHCP lease was acquired.

Remarks Only relevant when the instrument’s LAN configuration
type has been set to Auto.

:LAN: DHCP:OBTained
Supported All Models
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: SYSTem COWMINI cat e; LAN DHCP; OBTai ned

This command returns a string indicating the time at which the current DHCP
lease was obtained or an empty string if no DHCP lease was acquired.

Remarks Only relevant when the instrument’s LAN configuration
type has been set to Auto.

LAN:DHCP:SERVer
Supported All Models.
: SYSTem COMMuNI cat e: LAN DHCP: SERVer

This command returns a string containing the IP address of the DHCP server
that has provided the current lease or an empty string if no DHCP lease was

acquired.
Remarks Only relevant when the instrument’s LAN configuration
type has been set to Auto.
'LAN:DNS:DYNamic

Supported All Models

: SYSTem COWUNI cat e: LAN DNS: DYNani ¢ ON| OFF| 1] O
: SYSTem COMMUNI cat e: LAN DNS: DYNam ¢?

This command turns dynamic Domain Name System (DNS) on/off. The query
returns the current setting, not the saved setting.

Default On
Key Entry Dynamic DNS Off On
Key Path Utility > 1/0 Config > LAN Setup > Advanced Settings

> Dynamic Hostname Services > Dynamic DNS Off On

‘LAN:DNS][:SERVer]
Supported All Models

: SYSTem COMMuUNI cat e: LAN DNS[ : SERVer] <i pstri ng>
: SYSTem COMMuUNI cat e: LAN DNY[ : SERVer ] ?

This command defines the IP address of the signal generator DNS server. This
entry defines the DNS server for the signal generator LAN connection. The
query returns the current setting, not the saved setting.

Key Entry DNS Server

LAN:DOMain
Supported All Models
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: SYSTem COMMINI cat e: LAN DOVAi n <stri ng>
: SYSTem COMMuUNI cat e: LAN DOVai n?

This command defines the domain name of the signal generator’s DNS
server. This entry defines the DNS server for the signal generator LAN
connection. The query returns the current setting, not the saved setting.

Key Entry Domain Name

LAN:GATeway
Supported All Models

: SYSTem COMMUNI cat e: LAN GATeway "<i pstri ng>"
: SYSTem COMMUNI cat e: LAN GATeway?

This command sets the gateway for local area network (LAN) access to the
signal generator from outside the current sub-network. The query returns the
current setting, not the saved setting.

Key Entry Default Gateway

Remarks Using an empty string restricts access to the signal
generator to local hosts on the LAN.

LAN:HOSTname
Supported All Models

: SYSTem COMMuNI cat e: LAN HOSTnane "<stri ng>"
: SYSTem COMMuUNI cat e: LAN HCSTnane?

This command sets the signal generator’s local area network (LAN) connection
hostname. The query returns the current setting, not the saved setting.

Key Entry Hostname

'LAN:IDENtify
Supported All Models
: SYSTem COWNi cate: LAN I DENi fy ON OFF| 1] 0
This command controls the LAN identify feature.

ON (1) The command enables device identification by
displaying the full-screen message "ldentify: <IP
Address>" on the signal generator's front panel; the
LAN Status indicator will also show "IDENTIFY". For
more information, refer to the Programming Guide.
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OFF (0) This command disables device identification by clearing
the message on the signal generator's front panel and
returning the LAN Status indicator to display the
current network state. For more information, refer to the
Programming Guide.

LAN:IP

Supported All Models

: SYSTem COWUNi cate: LAN | P "<i pstri ng>"
: SYSTem COWMINI cat e: LAN | P?

This command sets the signal generator’s local area network (LAN) internet
protocol (IP) address for your IP network connection.

Key Entry IP Address

LAN:MDNS

Supported All Models

: SYSTem COWMINIi cat e: LAN MDNS QN OFF| 1| O
: SYSTem COMMINI cat e: LAN MDNS?

This command enables or disables the multicast (NDNS) and DNS service
discovery (DNS-SD) services. The query returns the current setting.

Default On

Key Entry mDNS/DNS-SD Off On

Key Path Utility > I/0 Config > LAN Setup > Advanced Settings
> Dynamic Hostname Services > mDNS/DNS-SD Off
On
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LAN:RESTart
Supported All Models
: SYSTem COMMUNI cat e: LAN RESTar t

This command restarts the network to enable changes that have been made to

the LAN setup.
Key Entry Proceed With Reconfiguration

Key Path Utility > I/0 Config > Lan Setup > Proceed With
Reconfiguration

LAN:SUBNet
Supported All Models

: SYSTem COMMuUNI cat e: LAN SUBNet " <i pstri ng>"
: SYSTem COMMUNI cat e: LAN SUBNet ?

This command sets the signal generator’s local area network (LAN) subnet
mask address for your internet protocol (IP) network connection.

An error will occur if the IP address, Gateway, and subnet mask have
conflicting settings.

Key Entry Subnet Mask

Remarks The SCPI query returns the current setting, not the
saved setting.
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Diagnostic Subsystem (:DIAGnostic[: CPU]:INFOrmation)

:CCOuUNt:Al Tenuator
Supported All Models
;D AGhostic[: CPY : | NFor mat i on: CCQunt : ATTenuat or ?

This query returns the cumulative number of times that the attenuator has
been switched.

Key Entry Diagnostic Info

:CCOunt:PON
Supported All Models
;D AGhostic[: CPY : | NFor mat i on: CCQunt : PON?

This query returns the cumulative number of times the signal generator has
been powered-on.

Key Entry Diagnostic Info

:CCOunt:PROTection
Supported All Models
;D AGhostic[: CPY : | NFor mat i on: CCQunt : PROTect i on?

This query returns the cumulative number of times the reverse power
protection has been cycled.

Key Entry Diagnostic Info

:DISPlay:OTIMe
Supported All Models
D AGhostic[: CPY : | NFormat i on: DI SPI ay: OTl Me?
This query returns the cumulative number of hours the display has been on.

Key Entry Diagnostic Info

‘LICense:AUXliary
Supported All Models
DI AGhostic[: CPY : | NFormati on: LI Cense: AUXi | i ary?
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This query returns a list of licenses for software applications associated with

the signal generator that have the software license file installed on the PC, as
opposed to a license key installed on the signal generator. This query includes
calibration software licenses but does not return demo licenses for Arb—based

applications.

Key Entry Auxiliary Software Options

Remarks If you use the signal generator with a PC that has a copy
of a software application for which a license shows with
this query, the software automatically accesses and
installs the license on the PC.
To access Arb-based demo software licenses, see
:LICense:WAVeform. To view option numbers for
software applications that use license keys, see
“:0OPTions” on page 146.

:LICense:WAVeform

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

D AGhostic[: CPY : | NFor mat i on: LI Cense: WAVef or n?

This query returns a list of Arb-based licenses (including demo) for software
applications associated with the signal generator that have the software
license file installed on the PC, as opposed to a license key installed on the
signal generator. These waveform licenses are created by the software
application in a license file on the PC. Refer to “:‘WLICence[:VALue]” on
page 147 for more information.

The response format is a series of comma separated entries enclosed in
quotation marks. The first field is the waveform type number and the second is
a text description of the license.

Key Entry Waveform Licenses

Remarks If a license appears in this list, this means that you can
transfer waveform files, created with the associated
Arb-based software application to another signal
generator if the other signal generator has the same
license.

For a list of option numbers for software applications
that use license keys, see “:0OPTions”.
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:OPTions
Supported All Models
: D AGhostic[: CPY : | NFor mat i on: CPTi ons?

This query returns a comma separated list of internally installed signal
generator options.

Key Entry Instrument Options

:OPTions:DETall
Supported All Models
: D Agnosti c[: CPY : | NFor mat i on: CPTi ons: DETai | ?

This query returns the options that are installed along with the option revision
and DSP version if applicable.

Key Entry Options Info

:OTIMe
Supported All Models
: D AGhostic[: CPY : | NFor mat i on: OTl Me?

This query returns the cumulative number of hours that the signal generator
has been on.

Key Entry Diagnostic Info

‘REVision
Supported All Models
: D AGhostic[: CPY : | NFor mat i on: REMi si on?

This query returns the CPU bootstrap read only memory (boot ROM) revision
date. In addition, the query returns the revision, creation date, and creation
time of the main firmware.

Key Entry Diagnostic Info

:SDAle?
Supported All Models
: Dl AGhosti c[: CPY : | NFor mat i on: SDATe?
This query returns the date and time of the firmware revision.

Key Entry Diagnostic Info
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WLICence[:VALuUe]

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: DI AGhost i c[: CPUl : | NFor mat i on: W.I cense[ : VALue] ? <type_nun»

This query returns the number of seconds remaining on the waveform license
for the type of waveform designated by the <type_num> variable number. The
type variable number is obtained using the :LICense:WAVeform command
shown on page 145. Zero is returned for non-existent and expired licenses. The
value 2732 -1 (4,294,967,295) is returned for licenses that do not expire.
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Display Subsystem (:DISPlay)

:ANNotation:AMPLitude[:STATe]
Supported All Models

: DI SPI ay: ANNot at i on: AMPLI t ude[ : STATe] ON CFF| 1| 0
: DI SPI ay: ANNot at i on: AMPLI t ude[ : STATe] ?
This command enables or disables the amplitude annotation secure display

mode. See also, “’ANNotation:FREQuency[:STATe]” on page 148 and
“:SECurity:DISPlay:RESTricted” on page 238.

Oon(1) This selection turns off the displayed amplitude
security, and the amplitude annotation is visible.

OFF(0) This selection turns on the displayed amplitude security
and the amplitude annotation is blanked on the signal
generator’s display. Also, the keys that access the
amplitude, sweep, and user flatness information are
disabled.

For more information about security functions, refer to the User’s Guide.

:ANNotation:AMPLitude: UNIT
Supported All Models

: D SPlay: ANNot at i on: AMPLi tude: UNL T
DBV DBUV| DBUVEMF| V| VEMF| DB
: DI SPI ay: ANNot at i on: AMPLI t ude: UNI T?

This command sets the displayed front-panel amplitude units.

If the amplitude reference state is set to on, the query returns units expressed
in dB. Setting any other unit will cause a setting conflict error stating that the
amplitude reference state must be set to off. Refer to, “:REFerence:STATe” on
page 116 for more information.

*RST DBM

:ANNotation:FREQuency[:STATe]
Supported All Models

: DI SPI ay: ANNot at i on: FREQuency[ : STATe] ON CFF| 1] 0
: DI SPI ay: ANNot at i on: FREQuency[ : STATe] ?

This command enables or disables the frequency annotation secure display
mode. See also, “:’ANNotation:AMPLitude[:STATe]” on page 148 and
“:SECurity:DISPlay:RESTricted” on page 238.

ON (1) This selection turns off the displayed frequency security,
and the frequency annotation is visible.
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OFF (0) This selection turns on the displayed frequency security
and the frequency annotation is blanked on the signal
generator’s display. Also, the keys that access the

frequency, sweep, and user flatness information are
disabled.

For more information about security functions, refer to the User’s Guide.

*RST Activate Restricted Display

:ANNotation: CLOCk: DATE:FORMat
Supported All Models

: DI SPI ay: ANNot at i on: CLOCK: DATE: FOR\vat  MDY| DW
: D SPl ay: ANNot at i on; CLOCk: DATE: FCR\vat ?

This command enables the selection of the date format. The choices are
month-day-year (MDY) or day-month-year (DMY) format.

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

:ANNotation:CLOCK[:STATe]
Supported All Models

: DI SPI ay: ANNot ati on: CLOCK[ : STATe] ON OFF| 1] 0
: DI SPI ay: ANNot at i on: CLOCK[ : STATe] ?

This command enables or disables the digital clock view in the lower right side
of the front-panel display.

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

‘BRIGhtness

Supported All Models

: D SPl ay: BRI Ght ness <val ue>
: D SPI ay: BRI Ght ness?

This command sets the display brightness (intensity). The brightness can be
set to the minimum level (0.02), maximum level (1), or in between by using
fractional numeric values (0.03-0.99).

Range 0.02to 1
Key Entry Brightness
Remarks The setting enabled by this command is not affected by

signal generator power-on, preset, or * RST.
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:CAPTure
Supported All Models
: DI SPI ay: CAPTur e

This event command enables the user to capture the current display and store
it in the signal generator’'s memory.

Remarks The display capture is stored as DISPLAY.BMP in the
Binary Directory file system. This file is overwritten with
each subsequent display capture. The file can be
down-loaded in the following manner:

1. Log on to the signal generator using ftp.
2. Change (cd) to the BIN directory.
3. Retrieve the file by using the GET command or by
using the :MEM:DATA query on page 165.
:CMAP:DEFault
Supported All Models
: DI SPl ay: QVAP: DEFaul t [ <pal et t e: BRI Cht | DARK] MONCchr one>]

This command selects the color palette for the instrument display.
Key Entry Bright Color Dark Color Monochrome

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

‘REMote
Supported All Models

D SPlay: REMote ONJ OFF| 1| O
: DI SPI ay: REMot ?

This command enables or disables the display updating when the signal
generator is remotely controlled.

ON (1) This choice updates the signal generator display (Text
Area) so you can see the settings as the commands are
executed, however, this will degrade the signal
generator speed. Frequency Area, Amplitude Area, and
status LEDs continue to update. For more information
on the front-panel display description, refer to the
User’s Guide.
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OFF (0) This choice turns off the display (Text Area) updating
while further optimizing the signal generator for speed.
No Text Area updates occur but the Frequency Area,
Amplitude Area, and status LEDs continue to update.
For more information on the front-panel display
description, refer to the User’s Guide.

Key Entry Update in Remote Off On
Remarks The setting enabled by this command is not affected by
signal generator preset or * RST. However, cycling the
signal generator power will reset it to zero.
[VWINDow][:STATe]
Supported All Models

;DI SP ay[ : WNDow] [ : STATe] ON CFF| 1| 0
: DI SPI ay[ : WNDow [ : STATe] ?

This command is used to either blank out (OFF or 0) the display screen or turn
iton (ON or 1).

Remarks *RST and presetting the signal generator or cycling the
power will turn the display on.
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|EEE 488.2 Common Commands

*CLS
Supported All Models
*CLS

The Clear Status (CLS) command clears the status byte by emptying the error
queue and clearing all the event registers including the Data Questionable
Event Register, the Standard Event Status Register, the Standard Operation
Status Register and any other registers that are summarized in the status byte.

*ESE
Supported All Models
*ESE <dat a>

The Standard Event Status Enable (ESE) command sets the Standard Event
Status Enable Register.

The variable <data> represents the sum of the bits that will be enabled.
Range 0to 255

Remarks The setting enabled by this command is not affected by
signal generator preset or * RST. However, cycling the
signal generator power will reset this register to zero.

Refer to the Programming Guide for more information.

*ESE?
Supported All Models
*ESE?

The Standard Event Status Enable (ESE) query returns the value of the
Standard Event Status Enable Register.

Remarks Refer to the Programming Guide for more information.
*ESR?
Supported All Models

This is a destructive read. The data in the register is latched until it is queried. Once queried, the
data is cleared.

*ESR?

The Standard Event Status Register (ESR) query returns the value of the
Standard Event Status Register.
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Remarks Refer to the Programming Guide for more information.

*IDN?
Supported All Models
*| DN?

The Identification (IDN) query outputs an identifying string. The response will
show the following information:

<conpany nane>, <nodel nunber>, <serial nunber>, <firmare
revi si on>

Key Entry Diagnostic Info

Remarks The identification information can be modified. Refer to
:SYST:IDN on page 216 for more information.

*OPC
Supported All Models
*OPC

The Operation Complete (OPC) command sets bit O in the Standard Event
Status Register when all pending operations have finished.

*OPC?

Supported All Models
*OPC?

The Operation Complete (OPC) query returns the ASCII character 1 in the
Standard Event Status register indicating completion of all pending operations.

This query stops any new commands from being processed until the current
processing is complete. This command blocks the controller until all operations
are complete (i.e. the timeout setting should be longer than the longest
sweep).

The *OPC? query is not recommended for checking if a previous command has been completed
by the SCPI parser. (e.g. If the *OPC? query is waiting for a sweep or arb generation that is
pending, it could potentially hang the *OPC? query for an undefined extended or even indefinite
period of time.)

*OPT?
Supported All Models
*OPT?
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The options (OPT) query returns a comma separated list of all of the instrument
options currently installed on the signal generator.

Key Entry Instrument Options
*PSC
Supported All Models
*PSC ONN CFF 1] 0
The Power-0n Status Clear (PSC) command controls the automatic power-on
clearing of the Service Request Enable Register, the Standard Event Status
Enable Register, and device-specific event enable registers.

ON (1) This choice enables the power-on clearing of the listed
registers.

OFF (0) This choice disables the clearing of the listed registers
and they retain their status when a power—on condition
occurs.

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

*PSC?
Supported All Models
* PSC?
The Power-0On Status Clear (PSC) query returns the flag setting as enabled by
the *PSC command.
*RCL
Supported All Models
*RCOL <reg>, <seq>
The Recall (RCL) command recalls the state from the specified memory register
<reg> of the specified sequence <seg>.
Range Registers: 0to 99 Sequences:0to 9
Key Entry RECALL Reg Select Seq:
*RST

Supported All Models
*RST
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The Reset (RST) command resets most signal generator functions to
factory-defined conditions.

Remarks Each command shows the *RST value if the setting is
affected.

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

*RST uses the factory preset state which is better for
automated testing, for example sweep mode is set to
single.

For a comparison of the SCPI preset commands, refer to
Table , “The defined conditions are either factory- or
user-defined.,” on page 231.

*SAV
Supported All Models
*SAV <reg>, <seq>
The Save (SAV) command saves signal generator settings to the specified
memory register <reg> of the specified sequence <seg>.
Range Registers: 0 to 99 Sequences: 0109
Key Entry Save Reg Save Seq[n] Reg[nn]

Remarks The save function does not save all signal generator
settings. Refer to the User’s Guide for more information
on the save function. Refer to “*RCL” on page 154 for
information on recalling saved signal generator
settings.

*SRE

Supported All Models
*SRE <dat a>

The Service Request Enable (SRE) command sets the value of the Service
Request Enable Register.

The variable <data> is the decimal sum of the bits that will be enabled. Bit 6
(value 64) is ignored and cannot be set by this command.

Range 0to 255
Remarks Refer to the Programming Guide for more information.

Entering values from 64 to 127 is equivalent to entering
values from O to 63.
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The setting enabled by this command is not affected by
signal generator preset or * RST. However, cycling the
signal generator power will reset it to zero.

Supported All Models
* SRE?

The Service Request Enable (SRE) query returns the value of the Service
Request Enable Register.

Range Oto 63 or 128 to 191

Remarks Refer to the Programming Guide for more information.

Supported All Models
*STB?

The Read Status Byte (STB) query returns the value of the status byte including
the master summary status (MSS) bit.

Range 0 to 255

Remarks Refer to the Programming Guide for more information.

Supported All Models
*TRG

The Trigger (TRG) command triggers the device if BUS is the selected trigger
source, otherwise, *TRG is ignored.
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Supported All Models
*TST?

The Self-Test (TST) query initiates the internal self-test and returns one of the
following results:

0 This shows that all tests passed.
1 This shows that one or more tests failed.
Key Entry Run Complete Self Test

Supported All Models
*WAl

The Wait-to-Continue (WAI) command causes the signal generator to wait
until all pending commands are completed, before executing any other
commands.
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Memory Subsystem (:MEMory)

:CATalog:BINary?

Supported All Models
: MEMory: CATal og: Bl Nary?

This query outputs a list of the binary files. The return data will be in the
following form:

<mem used>, <nrem free>, "<file |isting>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file name> <file type> <file size>"

Example Output

1818624, 519962624, " GEN FI LE11, BI N, 5"
Key Entry Binary

Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.

:CATalog:BIT

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: CATal og: BI T?

This command outputs a list of the bit files. The return data will be in the
following form:

<mem used>, <mem free>, "<file |isting>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file nane,file type,file size>"
Key Entry Bit

Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.
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:CATalog:DMOD

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMor y: CATal og: DMCD?

This command outputs a list of the arbitrary waveform digital modulation files.
The return data will be in the following form:

<mem used>, <mem free>, "<file |isting>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file name,file type, file size>"
Key Entry DMOD
Remarks Refer to “File Name Variables” on page 43 for

information on the file name syntax.

:CATalog:FIR

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: CATal og: FI R?

This command outputs a list of the finite impulse response filter (FIR) files. The
return data will be in the following form:

<mem used>, <mem free>, "<file listing>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file nanme,file type, file size>"
Key Entry FIR
Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.
:CATalog:FSK?

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: CATal og: FSK?

This command outputs a list of the frequency shift keying (FSK) files. The return
data will be in the following form:

<mem used>, <mem free>, "<file |isting>"
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The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file nane,file type,file size>"
Key Entry FSK

Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.

:CATalog:1Q)?

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

. MEMory: CATal og: | Q?

This query outputs a list of the Inphase and Quadrature (I/Q) files. The return
data will be in the following form:

<mem used>, <mem free>, "<file listing>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file name>, <file type> <file size>"
Key Entry 1/Q

Remarks Refer to File Name Variables for information on the file
name syntax.

:CATalog:LIST?

Supported All Models
: MEMory: CATal og: LI ST?

This query outputs a list of the list sweep files. The return data will be in the
following form:

<mem used>, <nem free>, "<file listing>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file name>, <file type> <file size>"

Example Output

1818624, 519962624, " LAST, LI ST, 122", " LI ST10, LI ST, 69"
Key Entry List
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Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.

:CATalog:MDMod

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: CATal og: MDvbd?

This command outputs a list of the arbitrary waveform multi carrier digital
modulation files. The return data will be in the following form:

<mem used>, <mem free>, "<file |isting>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file name,file type,file size>"
Key Entry MDMOD
Remarks Refer to “File Name Variables” on page 43 for

information on the file name syntax.

:CATalog:MTONe

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: CATal og: MTONe?

This command outputs a list of the arbitrary waveform multitone files. The
return data will be in the following form:

<mem used>, <mem free>, "<file listing>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file nanme,file type, file size>"
Key Entry MTONE

Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.
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:CAlalog:PTRain?
Supported All with Options UNW and N5180320B
: MEMory: CATal og: PTRai n?

This command lists all files of the pulse train files stored in the non-volatile
storage.

:CATalog:SEQ?

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: CATal og: SEQ?

This query outputs a list of the arbitrary waveform sequence files. The return
data will be in the following form:

<mem used>, <mem free>, "<file |isting>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file name>, <file type> <file size>"

Example Output

1818624, 519962624, " SEQL_TEST, SEQ 206", " SEQ TEST, SEQ 169"
Key Entry SEQ

Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.

:CATalog:SHAPe

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: CATal og: SHAPe?

This command outputs a list of the burst shape files. The return data will be in
the following form:

<mem used>, <mem free>, "<file listing>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file name,file type, file size>"
Key Entry SHAPE
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Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.

:CAlalog:STATe?
Supported All Models
: MEMory: CATal og: STATe?

This query outputs a list of the state files. The return data will be in the
following form:

<mem used>, <mem free>, "<file |isting>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file name,file type, file size>"

Example Output

1818624, 519962624, " 0_00, STAT, 641"
Key Entry State

Remarks Refer to File Name Variables for information on the file
name syntax.

The : MEM CAT: STAT command requires the use of
registry number and sequence number variables. The
ranges are O to 99 for <reg_num> and O to 9 for
<seq_num>.

:CATalog:UFLT?

Supported All Models
: MEMory: CATal og: UFLT?

This query outputs a list of the user—flatness correction files. The return data
will be in the following form:

<mem used>, <nem free>, "<file |isting>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the directory list. Each file listing
parameter will be in the following form:

"<file nanme,file type, file size>"

Example Output

1818624, 519962624, " FLAT 1, UFLT, 16", " LAST, UFLT, 16"”
Key Entry User Flatness
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Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.

:CATalog[:ALLJ?
Supported All Models
: MEMory: CATal og[ : ALL] ?

This query outputs a list of all the files in the memory subsystem. However it
does not include files stored on the Option 653, 655, 656, or 657 baseband
generator. The return data will be in the following form:

<mem used>, <mem free>, "<file |isting>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the memory subsystem. Each file listing
parameter will be in the following form:

"<file name,file type, file size>"
Example Output

1818624, 519962624, 0_00@5TATE, STAT, 641", " 0_01@5TATE, STAT, 669"
, "A@WVHDR NVHDR, 132", " A@WMKR, NVIWKR, 0", " A@NWWM NWWFM 9", " CO
PY12@TATE, STAT, 669", " FLAT_1@JSERFLAT, UFLT, 16", "GEN_FI LE11@3
I NARY, BI N, 5", "LAST@I ST, LI ST, 122", " LAST@QJSERFLAT, UFLT, 16", "P
ERSI STENT@STATE, STAT, 1056", SEQL_TEST@EQ SEQ 206

Key Entry All

Remarks Refer to the Table 1-3 on page 45 for a listing of the file
types and the table on page 46 for information on the
"<file name>" syntax.

:COPY[:NAME]
Supported All Models
: MEMory: COPY[: NAME] "<fil e nane>","<file name>"
This command makes a duplicate of the requested file.
Key Entry Copy File

Remarks Refer to File Name Variables for information on the file
name syntax.

When copying a waveform file from volatile to
non-volatile memory, the marker file and file header,
associated with the waveform file, will automatically be
copied at the same time.
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:DATA
Supported All Models

: MEMory: DATA "<fil e_name>", <dat a_bl ock>
: MEMory: DATA? "<fil e_name>"

This command loads data into signal generator memory using the
<data_block> parameter and saves the data to a file designated by the
"<file_name>" variable. The query returns the file contents of the file as a
datablock.

A waveform file must be located in volatile waveform memory (WFM1) before it
can be played by the signal generator’s dual ARB player.

For downloads directly into volatile waveform memory (WFM1) use the path
"WEM1:<file_name>". For downloads to non-volatile waveform memory, use
the path "NVWFM:<file_name>".

"<fil e_name>" Thisvariable names the destination file, including the
directory path.

<dat a_bl ock> This parameter represents the data and file length
parameters. The data in the file is represented by the
<data_block> variable.

Refer to the Programming Guide for more information on programming the
status registers.

Example
: MEM DATA "NVWM | Q Dat a", #210Qaz37pY9oL

The preceding example downloads 10 bytes of data to a file, IQ_Data, in the
signal generator’s non-volatile memory. The table shown below describes the
command parameters.

"NVWEM:1Q_Data" 1Q_Data is the file name. The directory path is not needed.
The path "/USER/WAVEFORM/" is implied.
—  #210Qaz37pY9oL Data block
# This character indicates the beginning of the data block
2 Number of digits in the byte count
10 Byte count
Qaz37pY9oL 10 bytes of data

The data, Qaz37pY9oL, in the above command are not valid and are shown
for example purposes only. Typically, ASCII characters representing data
are unprintable.

Remarks See File Name Variables for information on the file
name syntax.
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:DATA:APPend
Supported All Models
: APPend "<fil e_name>", <dat a_bl ock>

This commands appends data to an existing file stored in signal generator
memory.

"<file_name>"  This variable names the destination file and directory
path.

<dat a_bl ock> This parameter represents the data and file length
parameters. The data in the file is represented by the
<data_block> variable. The file length parameters are
used
by the signal generator for allocating memory.

Refer to the Programming Guide for more information on downloading and
using files.

Example
: MEM DATA: APPend "NWWM | Q Dat a", #14Y90L

The preceding example downloads and appends the data, Y9oL, to an existing
file named 1Q_Data stored in the signal generator’s non-volatile memory

(NVWFM).
"NVWEM:1Q_Data" 1Q_Data the file name. The directory path is not needed. The
path "/USER/WAVEFORM/" is implied.
— #14Y90L Data block
# This character indicates the beginning of the data block
1 Number of digits in the byte count
4 Byte count
Y9oL 4 bytes of data
Remarks Refer to File Name Variables for information on the file
name syntax.
:DATA:BIT

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DATA BI T <"fil ename" >, <bi t _count >, <dat abl ock>
: MEMory: DATA: BI T? <"fil enane">

This command loads bit data into signal generator memory using the
<bit_count> and <datablock> parameters and saves the data to a file
designated by the <"filename"> variable. The query returns the bit count, file
length information, and the data.
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<"filename"> This variable names the destination file and the
directory path.

<bit_count> This number represents the number of bits in the data
block.

<dat abl ock> This parameter represents the data and file length
parameters. The data in the file is represented by the
<dat abl ock> variable. The file length parameters are
used
by the signal generator for allocating memory.

Refer to the Programming Guide for more information on downloading and
using files.

Example
: MEM DATA'BI T "Test _Data", 16, #12Q

The preceding example downloads bit data to the file, Test_Data. The table
below describes the command parameters.

"Test_Data" Test_Data is the file name. The directory path is not needed.
The path "/USER/BIT/" is implied.

- 16 Number of bits in the data block

— #12Qz Data block
# This character indicates the beginning of the data block
1 Number of digits in the byte count
2 Byte count
(04 16 bits of data (ascii representation of bit data)

Remarks Refer to “File Name Variables” on page 43 for

information on the file name syntax.
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‘DATABIT:INSert
Supported

N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DATA BI T: | NSert
"<fil ename>", <bi t I f set >, <bi t Count >, <dat abl ock>

This command inserts a specified number of bits at a specified bit offset in a bit

file.

"<filename>"

<bitOffset>

<bitCount>

<dat abl ock>

This variable names the destination file and the
directory path.

This number represents a value between O and a value
that will fill all of the available memory. This is where
the <bitCount> bits of the data in the <datablock> will
be inserted. If the <bitOffset> is greater than the
current file length, then zero bits will fill the file from the
current length in bits to the <bitOffset>.

This number represents the number of bits in the data
block.

This parameter represents the data to be inserted into
the file.

Refer to the Programming Guide for more information on downloading and

using files.

Example

:MEM DATA:BIT: INS "Test_Data", 7, 16, #12Qz

The preceding example inserts bit data at the 7th bit of the file, Test_Data. The
table below describes the command parameters.

— '"Test_Data"

Remarks

Test_Data is the file name. The directory path is not needed.
The path "/USER/BIT/" is implied.

The offset in bits to insert the data in the data block
Number of bits in the data block

Data block

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

Byte count

16 bits of data (ascii representation of bit data)

Refer to “File Name Variables” on page 43 for
information on the file name syntax.
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‘DATA'FIR

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DATA FIR
"<file_name>", [ REAL| COWPl ex], osr, coefficients
: MEMory: DATA FI R?"<fi | e_name>"

This command loads user—defined finite impulse response (FIR) coefficient
data, with a given oversample ratio (OSR), into a file in the signal generator’s
non-volatile memory. The query returns the oversample ratio and coefficient
data.

"<file_name>"  This variable is the file name of the destination file. The
directory path, / USER/ FI Ris not required as it is
implied by the command.

REAL Filter with real coefficients which are applied to | and Q
equally. These coefficients are in the time domain and
are supplied by the user. This type of filter is selectable
as either a modulation filter or an equalization filter.

COMPlex Filter with complex | and Q samples (I +jQ) that are
applied to the I/Q signal in a complex manner, as in (I +
iQ)*( +jQ). These coefficients are in the time domain
and are supplied by the user. This type of filter is only
selectable by the equalization filter feature.

osr The OSR is the number of filter taps per symbol. For an
equalization filter, the OSR must always be 1 and the
filter coefficients must be sampled at 200MHz. For a
modulation filter, the OSR must be >2 and the filter rate
must be sampled at 2 times the OSR.

coefficients This variable is the set of FIR coefficients. The maximum
number of taps is 1024. For COMPlex filters, the
coefficients alternate between the real and imaginary
values. There can be 2048 coefficients for COMPlex
filters. The equalization filter is limited to 256 taps.

Refer to the Programming Guide for more information on downloading and
using files.

Example

: MEM DATA: FIR

"FIR1",4,0,0,0,0,0, 0. 000001, 0. 000012, 0. 000132,

0. 001101, 0. 006743, 0. 030588, 0. 103676, 0. 265790, 0. 523849, 0. 8095
08,1, 1,

0. 809508, 0. 523849, 0. 265790, 0. 103676, 0. 030588, 0. 006743, 0. 0011
01, 0. 000132, 0. 000012, 0. 000001, 0,0,0,0,0
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The preceding example downloads real FIR coefficients with an oversampling

ratio of 4 to the signal generator’s non-volatile memory in a file named FIR_1.
Notice that the signal generator directory path, / USER/ FI R is not needed as
it is implied by the command. Refer to File Name Variables for information on

the file name syntax.

Example 2

: MEM DATA FIR "EQ 1", GOWP, 1, 0, 0. 000001, 0. 000145,
0. 000035, 1, O, - 0. 000256, 0. 000016, 0. 000001, O

The preceding example downloads complex FIR coefficients with an OSR 1 as
file "EQ_1". This file is suitable for use as an equalization filter.

Range osr: 11032

coefficient: -1000 to 1000

Key Entry Oversample Ratio

:DATAFSK

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DATA: FSK

"<file name>", <num st ates>, <f0>, <f1>,...<f(n)>
[,<diff_state> <numdiff_states> <diffl>, ...<diff(n)>]
: MEMory: DATA FSK? "<fil e_nane>"

This command loads custom frequency shift keying (FSK) data into a file in the
signal generator’s non-volatile memory.

The query returns data in the following form:

<num st ates>, <f 0>, <f1>,...<f(n)>, <di ff_state> <numdiff_stat
es> <diffl> ...<diff(n)>

"<file_name>"  This variable string identifies the name of the FSK file.
The filename must be enclosed with quotation marks.

<num_states>  This variable identifies the number of frequency states.

<fO> This variable identifies the value of the first frequency
state.

f1>,..<f(n)> This variable identifies the value of the second and
subsequent frequency states with a frequency
resolution of 0.1Hz.

<diff_state> This variable enables or disables differential encoding.

<num_diff_states> This variable identifies the number of differential
states.
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<diffO> This variable identifies the value of the first differential
state.

<diff1>,...<diff(n)> This variable identifies the value of the second and
subsequent differential states.

Refer to the Programming Guide for more information on downloading and
using files.

Example
: MEM DATA: FSK "4FSK", 4, -2kHz, -1kHz, 2kHz, 1kHZ, ON, 2, 1, 0

The preceding example downloads a four-level FSK data to a file named 4FSK.
There are four states (frequencies): —2kHZ, —=1kHZ, 2kHZ, 1kHZ; differential
encoding is toggled ON, and there are two differential states 1 and O. The table
shown below describes the command parameters.

— "4FSK' 4FSK is the FSK file name. The directory path is not needed.
The path "/USER/FSK" is implied.
- 4 Number of states
-2kHz First frequency state
-TkHz Second frequency state
2kHz Third frequency state
TkHz Fourth frequency state
ON Differential encoding is on
2 Number of differential states
1 Value of the first differential state.
0 Value of the second differential state.
Range num_diff_states: 0-256
num_states: 2-16

fO-f(n):  —20MHZ to 20MHZ (For ARB custom modulation, the
range values vary with the symbol rate values.)

diff0-diff(n): -128t0 127

Remarks Refer to File Name Variables for information on the file
name syntax.

DATAIQ

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657
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:MEMory: DATA 1 Q

"<file_name>", <of f set @, <num st at es>, <i 0>, <q0>, <i 1>,
<gl>,...<i(n)><q(n)>[,<diff_state> <numdiff_states> <diff0
> <di ff1>,..<diff(n)>]

: MEMory: DATA 1 @ "<file_name>"

This command loads custom I/Q data into a file in the signal generator’s
non-volatile memory.

The query returns data in the following form:

<of f set @, <num st at es>, <i 0>, <q0>, <i 1>, <ql>, ... <i(n)>, <q(n)>,
<di ff_state> <numdiff_states> <diff0> <diffl>, ...<diff(n)>

"<file_name>"  This variable string identifies the name of the I/Q file.
The filename must be enclosed with quotation marks.

<offsetQ> This variable enables (1) or disables (0) the Q output
delay by 1/2 symbol from the | output.

<num_states>  This is the number of symbols.

<i0>...<i(n)> This is the | value of the first and subsequent | symbols.

<q0>...<g(n)>  Thisis the Q value of the first and subsequent Q
symbols.

<diff_state> This variable enables and disables differential encoding.

<num_diff_states> This variable identifies the number of differential
states.

<diff0> This variable identifies the value of the first differential
state.

<diff1,...diff(n)> This variable identifies the value of the second and
subsequent differential states.

Refer to the Programming Guide for more information on downloading and
using files.

Example
:MEM DATA | Q "Test _BPSK',1,2,1,0,0,0

The preceding example loads and stores a two-symbol I/Q file named
Test BPSKthat has a @ offset. The table shown below describes the
command parameters.

"Test_BPSK" Test_BPSK is the file name. The directory path is not needed.
The path "/ USER/ | Q' is implied.

1 Q Offset. The Q output delay is enabled.
2 Number of symbols

-1 Value of the first | symbol
0 Value of the first Q symbol.
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"Test_BPSK" Test_BPSK is the file name. The directory path is not needed.
The path "/ USER/ | Q' is implied.

-0 Value of the second | symbol

-0 Value of the second Q symbol

Range num_states: 2-1024
i0-i(n): -Tto1
g0-q(n): ~1to1
num_diff_states: 0-256
diff0-diff(n): -1281t0127

Remarks Refer to “File Name Variables” on page 43 for

information on the file name syntax.

:DATA:PRAM:FILE:BLOCK

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DATA PRAM FI LE: BLOXk "<fil e_name>", <data_ bl ock>

This command loads block-formatted data directly into pattern RAM volatile
memory (WFM1). Pattern RAM memory describes how memory (WFMT1) is
used and is not a distinct piece of memory. A PRAM file is specified as an array
of bytes.

"<file_name>"  This variable names the destination file. No directory
path name is needed.

<dat a_bl ock> This parameter represents the data and file length
parameters. The data in the file is represented by the
<dat a_bl ock> variable. The file length parameters are
used
by the signal generator for allocating memory.

Pattern Ram files are binary files downloaded directly into waveform memory
as an array of bytes. Each byte specifies a data bit (LSB 0), a burst bit (BIT 2),
and an Event 1 output bit (BIT 6). Refer to the Programming Guide for more
information on pattern RAM downloading.

Example

- MEM DATA: PRAM FI LE: BLOC " PRAM Dat a", #14Yq8L
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The preceding example downloads PRAM data to a file named PRAM_Data into
the signal generator’s volatile memory (WFM1).

— "PRAM_Data" PRAM Dat a is the file name. PRAM files are saved to the
signal generator’s volatile memory (WFM1).
— #14Yg8L Data block
# This character indicates the beginning of the data block
1 Number of digits in the byte count
4 Byte count
Yq8L 4 bytes of data

The data, Yg8L, in the above command is not valid and is used for example
purposes only. Typically, ASCII characters representing data are
unprintable.

Remarks Refer to “File Name Variables” on page 43 for
information on the file name syntax.

:DATA:PRAM:FILELIST

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

MEMory: DATA: PRAM FI LE: LI ST
"<file_name>", <ui nt 8>[, <uint 8>, <...>]

This command loads list-formatted data directly into pattern RAM volatile
memory (WFM1). Pattern RAM memory describes how memory (WFM1) is
used and is not a distinct piece of memory. A PRAM file is specified as an array
of bytes.

This command should be preceded by a *WAI (Wait-to-Continue)
command to ensure that all pending operations are completed, before
loading the list.

"<file_name>"  This variable names the destination file.

<uint8> This variable is any of the valid 8-bit, unsigned integer
values between 0 and 255.

[,<uint8>,<...>] This variable identifies the value of the second and
subsequent 8-bit unsigned integer variables.

Pattern Ram files are binary files downloaded directly into waveform memory
as an array of bytes. Each byte specifies a data bit (LSB 0), a burst bit (BIT 2),
and an Event 1 output bit (BIT 6). Refer to the Programming Guide for more
information on pattern RAM downloading.

Example

: MEM DATA: PRAM FI LE LI ST "Pram Data", 85, 21, 21, 20, 20, 100
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The preceding example downloads PRAM data, in list format, to a file named
Pram_Data in the signal generator’s volatile memory (WFM1).

— "Pram_Data" Pr am Dat a is the file name. PRAM files are saved to the
signal generator’s volatile memory (WFM1).
- 85 The first 8-bit integer value
- 21,21,20,20,100 Subsequent 8-bit integer values.
Range 0-255
Remarks Refer to “File Name Variables” on page 43 for

information on the file name syntax.

:DATA:SHAPe

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DATA: SHAPe

"<file name>", <rise_pnts>, <rp0>, <rpl>, ...<fall_points>, <fp0>
<fpl>,...<fp(n)>

: MEMory: DATA: SHAPe? "<fil e_name>"

This command loads a burst shape file into the signal generator’s non-volatile

memory (NVWFM).
"<file_name>"  This variable names the destination file and directory
path.
rise_pnts This variable indicates the number of rise points used to

describe the burst shape rising slope.

rp0,...rp(n) This variable defines each successive rise point, where
0 is no power and 1 is full power.

fall_points This variable indicates the number of fall points used to
describe the burst shape falling slope.

fp0,...fp(n) This variable defines each successive fall point, where 1
is full power and O is no power.

Refer to the Programming Guide for more information on downloading and
using files.

Example
: MEM DATA: SHAP " Shape File",6,0,0.2,0.4,0.6,0.8,1.0,2,0.5,0

Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference 175



System Commands
Memory Subsystem (:MEMory)

The preceding example loads shape data to a file named Shape_File in the
signal generator’s non-volatile memory.

"Shape_File" Shape_Fi | e is the shape data filename. The directory path
is not needed. The path "/ USER/ SHAPE/ " is implied.

- b6 Number of rise points describing the burst shape.
- 0,0.2,0.4,06,0.8,1.0 Rise point values.

- 2 Number of fall points describing the burst shape.
— 05,0 Fall point values.

Range num_rise_points:  2-256

num_fall_points:  2-256
rp0-rp(n): 0.0-1.0
fp0-fp(n): 0.0-1.0

‘DELete:ALL
Supported All Models

Using this command deletes all non-volatile user files including binary,
list, state, and flatness correction files, and any saved setups which use
the front-panel table editor. However, this does not include files stored on
the Option 653, 655, 656, or 657 ARB generator. You cannot recover the
files after executing this command.

:MEMory: DELete: ALL

This command clears the file system of all non-volatile user files.

Key Entry Delete All Files

‘DELete:BINary
Supported All Models
: MEMory: DELet e: Bl Nary
This command deletes all binary files.

Key Entry Delete All Binary Files

‘DELete:BIT

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657
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:MEMory: DELete:BI T
This command deletes all bit files.
Key Entry Delete All Bit Files

:DELete:DMOD

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DELet e: DMCD
This command deletes all arbitrary waveform digital modulation files.
Key Entry Delete All ARB DMOD Files

:‘DELete:FIR

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

:MeEMory: DELete: FIR
This command deletes all finite impulse response filter files.
Key Entry Delete All FIR Files

:DELete:FSK

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DELet e: FSK
This command deletes all FSK files.
Key Entry Delete All FSK Files

:DELete:l)

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

:MEMory: DELete: 1 Q
This command deletes all I/Q files.
Key Entry Delete All I/Q Files

‘DELete:LIST
Supported All Models
:MEMory: DELete: LI ST
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This command deletes all List files.

Key Entry Delete All List Files

:‘DELete:MDMod

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DELet e: MDMod

This command deletes all arbitrary waveform multicarrier digital modulation
files.

Key Entry Delete All ARB MDMOD Files

:‘DELete:MTONe

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DELet e: MTONe
This command deletes all arbitrary waveform multitone files.
Key Entry Delete All ARB MTONE Files

‘DELete:PTRain
Supported All with Options UNW and N5180320B
: MEMory: DELet e: PTRai n

This command deletes all pulse train files.

:DELete:SEQ

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DELet e: SEQ
This command deletes all sequence files.

Key Entry Delete All Sequence Files

:‘DELete:SHAPe

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MEMory: DELet e: SHAPe
This command deletes all burst shape files.

Key Entry Delete All Shape Files
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‘DELete:STAIe
Supported All Models
: MEMory: DELet e: STATe
This command deletes all state files.

Key Entry Delete All State Files

‘DELete:UFLT
Supported All Models
:MEMory: DELet e: UFLT
This command deletes all user-flatness correction files.
Key Entry Delete All UFLT Files

‘DELete:NAME]
Supported All Models
: MEMory: DELet e[ : NAME] "<fil e nanme>"
This command clears the user file system of "<file name>".
Key Entry Delete File

Remarks Refer to File Name Variables for information on the file
name syntax.

When deleting a waveform (WFM?1) file from memory,
the marker file and file header, associated with the
waveform file, will also be deleted.

:EXPort[:ASCii]:PTRain
Supported All with Options UNW and N5180320B
:MEMory: EXPort[: ASC i]: PTRA n <"fil enane" >

This command writes out a CSV/ASCII file to the BINARY directory. User may
supply their own extender as part of the filename. Refer to
:EXPort[:ASCii]:SEParator:COLumn and :EXPort[:ASCii]:SEParator:DECimal.

Example
: MEM EXP: PTR "nyfile. csv"
The preceding example saves a power train file to “myfile.csv”.

Key Entry Export To File
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:EXPort[:ASCii]:SEParator:COLumN
Supported All with Options UNW and N5180320B

:MEMory: EXPort[: ASG i ]: SEParat or : COLum
TAB| SEM col on| COWA| SPACe
: MEMory: EXPort[: ASC i]: SEPar at or : CCLumm?

This command selects whether the column separator is a tab, ";", "," ora " "
during export of CSV/ASCII files.

This value is persistent across preset/recall and power cycles. (At the factory
the MXG is set to COMVA (“7).) Refer to :EXPort[:ASCii]:SEParator:DECimal.

Key Entry Export Column Separator

‘EXPort[:ASCii]: SEParator: DECimal

Supported All with Options UNW and N5180320B

:MEMory: EXPort[: ASC i]: SEParat or : DEG nal DOT| COMVA
:MEMory: EXPort[: ASG i ]: SEPar at or : DEG mal ?

This command selects whether the decimal pointisa "." ora"," during export
of CSV/ASCII files.

This value is persistent across preset/recall and power cycles. (At the factory
the MXG is set to DOT (“”).) Refer to :EXPort[:ASCii]:SEParator:COLumn.

Key Entry Export Decimal Separator

‘FREECALL]
Supported All Models
: MEMory: FREE] : ALL] ?

This command returns the number of bytes left in the non-volatile user file
system.

Key Entry Al

‘IMPort[:ASCii]:PTRain
Supported All with Options UNW and N5180320B
:MEMory: I MPort[: ASC i]:PTRain <"fil enane" >

This command reads a CSV/ASCII file from the BINARY directory. The user
must specify any extender (such as .csv or .txt) used when placing the file into
the instrument. Note that the form of these files must be Oh Ti ne<col um
separat or > f Ti me<col urm separ at or >Repet i ti ons<new i ne>or n
Ti me<col um separ at or > f Ti ne<new i ne> with repetition count
assumed to always be 1 in the second case. Refer to
:IMPort[:ASCii]:SEParator:DECimal.
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Key Entry Import From Selected File

IMPort{:ASCii]:SEParator:DECimal
Supported All with Options UNW and N5180320B

:MEMory: I MPort[: ASG i ]: SEParat or: DEG nmal DOT| COMVa
:MEMory: I MPort[: ASCi]: SEPar at or: DEG nal ?

This command selects whether the decimal pointisa "." ora"," during import
of CSV/ASCI! files.

This value is persistent across preset/recall and power cycles. (At the factory
the MXG is set to DOT (“”).) Refer to :IMPort[:ASCii]:PTRain.

Key Entry Import Decimal Separator

LOAD:LIST
Supported All Models
:MEMory: LQAD: LI ST "<fil e name>"
This command loads a list sweep file.

Key Entry Load From Selected File

'LOAD:PTRain
Supported All with Options UNW and N5180320B
: MEMory: LQAD: PTRai n <"fil enane" >
This command reads the pulse train file specified. Refer to :STORe:PTRain.
Key Entry Confirm Load from File

‘"MOVE
Supported All Models
: MEMOry: MOVE "<src_file>","<dest file>"
This command renames the requested file in the memory catalog.
Key Entry Rename File

Remarks Refer to File Name Variables for information on the file
name syntax.

SIZE
Supported All Models
: MEMory: SI ZE? <"fil ename">
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This command returns the size of the file named <"filename"> in bytes or a -1,
if the file does not exist. If the MSUS or directory is invalid, an “ERRCR  —257,
Fil e nanme error” will be reported.

:STATe: COMMent
Supported All Models

- MEMory: STATe: CCMveNnt  <r eg_nun®, <seq_nun®, " <conment >"
: MEMory: STATe: COMvent ? <reg_nune, <seq_hunp

This command lets you to add a descriptive comment to the saved state
<reg_num>,<seg_num>. Comments can be up to 55 characters long.

Key Entry Add Comment To Seq[n] Reg[nn]

STORe:LIST
Supported All Models
: MEMory: STORe: LI ST "<fil e name>"
This command stores the current list sweep data to a file.

Key Entry Store To File

:STORe:PTRain
Supported All with Options UNW and N5180320B
: MEMory: STORe: PTRai n <"fil enane" >

Writes out the current pulse train list to the PTRAIN file specified. This
operation will overwrite any existing file of the same name in the PTRAIN
directory with a binary file. Refer to :LOAD:PTRain.

Key Entry Store To File

:CATalog
Supported All Models
: MMEMory: CATal og? " <nsus>"
This command outputs a list of the files from the specified file system.

The variable "<msus>" (mass storage unit specifier) represents "<file system>".
The file systems and types are shown in Table 1-3 on page 45.

The return data will be in the following form:
<mem used>, <nem free>, "<file |isting>"

The signal generator will return the two memory usage parameters and as
many file listings as there are files in the specified file system. Each file listing
will be in the following format:
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"<file name,file type,file size>"

Key Entry Binary List State User Flatness

Seq BBG Segments NVM NVW

KR FM
Remarks Refer to MSUS (Mass Storage Unit Specifier) Variable
for information on the use of the "<msus>" variable.
:COPY
Supported All Models
: MMEMory: COPY "<file name>","<file nane>"
This command makes a duplicate of the requested file.
Key Entry Copy File
Remarks Refer to File Name Variables for information on the file
name syntax.
When copying a waveform file from volatile to
non-volatile memory, the marker file and file header,
associated with the waveform file, will automatically be
copied at the same time.
:DATA
Supported All Models
. MMEMDry: DATA "<fil e name>", <dat abl ock>
: MVMEMory: DATA? "<file nanme>"
This command loads <datablock> into the memory location "<file name>".
The query returns the <datablock> associated with the "<file name>".
Remarks Refer to File Name Variables for information on the file
name syntax.
:DELete:NVWFmM

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

- MVEMDry: DELet e: NVWWFmM

This command clears the user file system of all non-volatile arbitrary waveform
files.

Key Entry Delete All NVWFM Files
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:DELete: WFM

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MMEMDry: DELet e: WM

This command clears the user file system of all volatile arbitrary waveform files
stored on the WFM1.

Key Entry Delete All BBG Segments

:DELete[:NAME]

Supported All Models
On the
: MMEMory: DELet e[ : NAME] "<fil e nanme>", ["<nsus>"]

This command clears the user file system of "<file name>" with the option of
specifying the file system separately. For a list of file systems refer to Table on

page 45.

The variable "<msus>" (mass storage unit specifier) represents the file system.
Key Entry Delete File
Remarks If the optional variable "<msus>" is omitted, the file

name needs to include the file system extension. Refer
to File Name Variables and MSUS (Mass Storage Unit

Specifier) Variable for information on the use of the file
variables.

When deleting a waveform file from memory, the
marker file and file header, associated with the
waveform file, will also be deleted.
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‘HEADer:CLEar

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MMEMory: HEADer : CLEar "<fil e name>"

This command sets the file header field settings to unspecified for the "<file
name>" variable.

Key Entry Clear Header

Remarks In addition to waveforms currently running in the signal
generator, it is possible to change or delete file header
information on files that are not currently running but
are stored in either the internal storage or USB media
non-volatile memory (Example:

: MVEMory: HEADer : CLEar "NWEM fi | e_nane").

Refer to File Name Variables for information on the file
name syntax.

‘HEADer:DESCription

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MVEMory: HEADer : DESOri ption "<file name>", "<descri pti on>"
: MVEMory: HEADer : DESOri ption? "<file name>"

This command inserts a description for the file header.
Key Entry Edit Description

Remarks In addition to waveforms currently running in the signal
generator, it is possible to change or delete file header
information on files that are not currently running but
are stored in either the internal storage or USB media
non-volatile memory (Example:

: MMEMory: HEADer : DESCri pti on
"NVWFM file nane",”exanpl e file nanme”).

The header description is limited to 32 characters. Refer
to File Name Variables for information on the file name
syntax.
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‘HEADer:|D?

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MMEMory: HEADer : | D? "<fil e nanme>"
This query returns the unique waveform ID of file"<fi | e name>".

The command is ignored if the file name does not exist.

LOAD:LIST
Supported All Models
:MVEMDry: LOAD: LI ST "<fil e nane>"
This command loads a List sweep file.

Key Entry Load From Selected File

'LOAD:PTRain
Supported All with Options UNW and N5180320B
: MMEMory: LOAD. PTRai n <"fil enane" >
This command reads the pulse train file specified. Refer to :STORe:PTRain.
Key Entry Confirm Load from File

LOADWFM:ALL

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: MMEMory: LOAD: WM ALL

This command loads all of the waveforms in the active media to the internal
BBG memory. The active media is either internal non-volatile memory storage
media or an external storage media connected to the front-panel USB port.

Key Entry Load All From Int Media

‘"MOVE
Supported All Models
:MVEMDry: MOVE "<src_file>","<dest file>"
This command renames the requested file in the memory catalog.
Key Entry Rename File

Remarks Refer to File Name Variables for information on the file
name syntax.
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STORe:LIST
Supported All Models
: MMEMory: STCRe: LI ST "<fil e nane>"
This command stores the current list sweep data to a file.

Key Entry Store To File

:STORe:PTRain
Supported All with Options UNW and N5180320B
: MMEMory: STCRe: PTRai n <"fil enane">

Writes out the current pulse train list to the PTRAIN file specified. This
operation will overwrite any existing file of the same name in the PTRAIN
directory with a binary file. Refer to :LOAD:PTRain.

Key Entry Store To File

:STORe:WFM:ALL

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

- MMEMory: STCRe: WFM ALL

This command stores from the internal BBG memory to the active media. The
active media is either internal non-volatile memory storage media or an
external storage media connected to the front-panel USB port.

Key Entry Store All To Int Media
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Output Subsystem (:OUTPut)

:BLANKing:AUTO
Supported All Models

: QUTPut : BLANKi ng: AUTO ON CFF| 1| O
: QUTPut : BLANKI ng: AUTO?

This command turns the RF output on or off during frequency band changes.
Frequency band changes can cause the signal generator’s RF output to
fluctuate. The output blanking function, when active, turns off the RF output
until the frequency and power settles.

ON( 1) The RF output turns off when crossing a frequency
band.

OFF(0) The RF output stays on, if possible, when crossing a
frequency band. Refer to the Data sheet.

*RST 1

Key Entry Output Blanking Off On Auto

Remarks Refer to the signal generator’s data sheet for

information on frequency switching speeds, settling
times, and frequency band information.

‘BLANking:STATe
Supported All Models

: QUTPut : BLANKI ng: STATe ONJ OFF| 1| 0
: QUTPut : BLANKi ng: STATe?

This command enables or disables the RF output blanking state.

ON( 1) The RF output turns off during frequency changes.

OFF(0) The RF output stays on, if possible, during frequency
changes. Refer to the Data sheet.

*RST 0

Remarks Refer to the signal generator’s data sheet for

information on frequency switching speeds, settling
times, and frequency band information.

188 Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference



System Commands
Output Subsystem (:0UTPut)

:MODulation[:STATe]
Supported All Models

: QUTPut : MDul ati on[ : STATe] ON CGFF| 1] 0
: QUTPut : MDul ati on[ : STATe] ?

This command enables or disables the modulation of the RF output with the
currently active modulation type(s).

*RST 1
Key Entry Mod On/Off
Remarks Some modulation types can be simultaneously enabled

such as pulse and AM.

An annunciator on the signal generator is always
displayed to indicate whether modulation is switched
on or off.

[:STATe]

Supported All Models

: QUTPut [ : STATe] ON OFF| 1] 0
: QUTPut [ : STATe] ?

This command enables or disables the RF output.

*RST 0
Key Entry RF On/Off
Remarks Although you can configure and engage various

modulations, no signal is available at the RF OUTPUT
connector until this command is executed.

An annunciator is always displayed on the signal
generator to indicate whether the RF output is switched
on or off.
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Route Subsystem (:ROUTe)

[:CONNectors]:EVENt[:OUTPut]

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

:ROUTe[:CONNectors]:EVENt:0UTPut] M1|M2|M3|M4|AUX29|NONE
‘ROUTe[:CONNectors]:EVENt[:OUTPut]?

This command selects a marker (M1-M4) signal to be routed to the rear panel
EVENT 1 connector. AUX29 selects Aux I/0 Pin 29. NONE indicates that the
BNC connector is, or can be, input.

*RST M1
Key Entry Route to Event 1 BNC

HARDware:DGENerator:INPut:BPOLarity

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENerat or: | NPut : BPCLarity POGitive| NEGati ve
: RQUTe: HARDwar e: DGENer at or : | NPut : BPQLarity?

This command configures the polarity of the TTL input signal at the BURST
GATE IN connector. POSitive refers to normal logic, while NEGative refers to

inverted logic.
*RST POS
Key Entry Burst Gate In Polarity Neg Pos
Remarks This command performs the same function as
“HARDware:DGENerator:IPOLarity:BGATe” on page
191.

HARDware: DGENerator:INPut: CPOLarity

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENerat or: | NPut : CPCLarity PCSitive| NEGati ve
: RQUTe: HARDwar e;: DGENerat or: | NPut : CPCLar i ty?

This command configures the polarity of the TTL input signal at the DATA
CLOCK connector. POSitive refers to normal logic, while NEGative refers to

inverted logic.
*RST POS
Key Entry Data Clock Polarity Neg Pos
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Remarks This command performs the same function as
“HARDware:DGENerator:IPOLarity:CLOCk” on page

192.

HARDware:DGENerator:INPut: DPOLarity

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENer at or: | NPut : DPCLarity POS tive| NEGati ve
: RQUTe: HARDwar e;: DGENer at or: | NPut : DPCLar i ty?

This command configures the polarity of the TTL input signal at the DATA
connector. POSitive refers to normal logic, while NEGative refers to inverted

logic.
*RST POS
Key Entry Data Polarity Neg Pos
Remarks This command performs the same function as

“HARDware:DGENerator:IPOLarity:DATA” on page 192.

HARDware:DGENerator:INPut:SPOLarity

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENerat or: | NPut : SPCLarity POSitive| NEGati ve
: RQUTe: HARDwar e: DGENer at or : | NPut : SPQLarity?

This command configures the polarity of the TTL input signal at the SYMBOL
SYNC connector. POSitive refers to normal logic, while NEGative refers to

inverted logic.
*RST POS
Key Entry Symbol Sync Polarity Neg Pos
Remarks This command performs the same function as
“HARDware:DGENerator:IPOLarity:SSYNc” on page
193.

HARDware: DGENerator:IPOLarity:BGATe
Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENerat or: | PQLari ty: BGATe PCSitive| NEGati ve
: RQUTe: HARDwar e: DGENer at or : | PQLar i ty: BGATe?

This command configures the polarity of the input signal at the BURST GATE IN
connector. POSitive refers to normal logic, while NEGative refers to inverted
logic.
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*RST POS

Key Entry Burst Gate In Polarity Neg Pos

Remarks This command performs the same function as
“HARDware:DGENerator:INPut:BPOLarity” on page
190.

HARDware:DGENerator:IPOLarity: CLOCk

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENer at or: | PQLari ty: CLOCk POSi tive| NEGati ve
: RQUTe: HARDwar e: DGENerat or: | PQLari ty: CLOCK?

This command configures the polarity of the TTL input signal at the DATA
CLOCK connector. POSitive refers to normal logic, while NEGative refers to

inverted logic.
*RST POS
Key Entry Data Clock Polarity Neg Pos
Remarks This command performs the same function as
“HARDware:DGENerator:INPut:CPOLarity” on page
190.

HARDware:DGENerator:IPOLarity: DATA

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

- RQUTe: HARDwar e: DGENer at or: | POLari ty: DATA PCSitive| NEGati ve
: RQUTe: HARDwar e: DGENer at or : | PQLar i t y: DATA?

This command configures the polarity of the TTL input signal at the DATA
connector. POSitive refers to normal logic, while NEGative refers the inverted

logic.
*RST POS
Key Entry Data Polarity Neg Pos
Remarks This command performs the same function as
“HARDware:DGENerator:INPut:DPOLarity” on page
191.
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HARDware: DGENerator:IPOLarity:SSYNC

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENer at or: | PQLari ty: SSYNc POSi tive| NEGati ve
: RQUTe: HARDwar e: DGENerat or: | PQLari ty: SSYNc?

This command configures the polarity of the TTL input signal at the SYMBOL
SYNC connector. POSitive refers to normal logic, while NEGative refers to

inverted logic.
*RST POS
Key Entry Symbol Sync Polarity Neg Pos
Remarks This command performs the same function as
‘;g?RDware:DGENerator:INPut:SPOLarity” on page

HARDware: DGENerator:OPOLarity:CLOCk

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DEENerat or: OPCLarity: CLOCk PCGitive| NEGati ve
: RQUTe: HARDwar e: DGENer at or: CPCLari ty: CLOCK?

This command configures the polarity of the TTL output Data Clock Out signal
at the DATA CLK OUT pin on the rear panel AUX I/0 connector. POSitive refers
to normal logic, while the NEGative refers to inverted logic.

*RST POS

Key Entry Data Clock Out Neg Pos

Remarks This command performs the same function as
“HARDware:DGENerator:OUTPut:CPOLarity” on page
194,

HARDware: DGENerator:OPOLarity:DATA

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENer at or: OPCLar i ty: DATA PCSitive| NEGati ve
: RQUTe: HARDwar e; DGENer at or : OPCLar i t y: DATA?

This command configures the polarity of the TTL output DATA OUT signal at the
DATA OUT pin on the rear panel AUX /0 connector. POSitive refers to normal
logic, while NEGative refers to inverted logic.

*RST POS
Key Entry Data Out Polarity Neg Pos
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Remarks This command performs the same function as
“HARDware:DGENerator:OUTPut:DPOLarity” on page
195.

HARDware:DGENerator:OPOLarity:SSYNc

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENer at or: GPCLar i ty: SSYNc POSi tive| NEGati ve
: RQUTe: HARDwar e;: DGENer at or: OPCLar i t y: SSYNc?

This command configures the polarity of the TTL output SYMBOL SYNC signal
at the SYM SYNC OUT pin on the rear panel AUX I/0 connector. POSitive refers
to normal logic, while NEGative refers to inverted logic.

*RST POS

Key Entry Symbol Sync Out Polarity Neg Pos

Remarks This command performs the same function as
“HARDware:DGENerator:OUTPut:SPOLarity” on page
195.

HARDware: DGENerator:OUTPut: CPOLarity

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENer at or : QUTPut : CPCLar ity
PCSitive| NEGati ve
: RQUTe: HARDwar e: DGENer at or : QUTPut : CPQLarity?

This command configures the polarity of the TTL output DATA CLOCK OUT
signal at the DATA CLK OUT pin on the rear panel AUX I/0 connector. POSitive
refers to normal logic, while NEGative refers to inverted logic.

*RST POS

Key Entry Data Clock Polarity Neg Pos

Remarks This command performs the same function as
“HARDware:DGENerator:0POLarity:CLOCk” on page
193.

HARDware:DGENerator:QUTPut: DCS[:STATe]

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENer at or : QUTPut : DCS[ : STATe] ON OFF| 1] 0
: RQUTe: HARDwar e: DGENer at or : QUTPut : DCY[ : STATe] ?
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This command is used to enable or disable the output DATA OUT, DATA CLK
OUT, and SYM SYNC OUT signals from the rear panel AUX /0 connector.
Normally, these output signals should be enabled (On). However, disabling
these outputs will decrease the spurs that are sometimes present when
operating at high symbol rates.

*RST 1
Key Entry DATA/CLK/SYNC Rear Outputs Off On

HARDware:DGENerator:OUTPut:DPOLarity

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENer at or : QUTPut : DPQLari ty
PGS tive| NEGat i ve
: RQUTe: HARDwar e;: DGENer at or : QUTPut : DPCLarity?

This command configures the polarity of the TTL output signal at the DATA OUT
connector. POSitive refers to normal logic, while NEGative refers to inverted

logic.
*RST POS
Key Entry Data Out Polarity Neg Pos
Remarks This command performs the same function as
“HARDware:DGENerator:OPOLarity:DATA” on page
193.

HARDware:DGENerator:OUTPut:SPOLarity

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe: HARDwar e: DGENer at or: QUTPut : SPQLarity
PCSitive| NEGat i ve
: RQUTe: HARDwar e;: DGENer at or : QUTPut : SPCLarity?

This command configures the polarity of the TTL input signal at the SYMBOL
SYNC connector. POSitive refers to normal logic, while NEGative refers to
inverted logic.

*RST POS
Key Entry Symbol Sync Out Polarity Neg Pos

LINE:PTRigger[1]]2:BNC:SOURce

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657
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- RQUTe: LI NE: PTRi gger [ 1] | 2: BNC. SOURce
BBTRi gger [ 1] | BBTR gger 2| EVEN [ 1] | PTR gger | NONE
: RQUTe: LI NE: PTR gger[ 1] | 2: BNC. SOURce?

This command selects a BNC connector to use as an input for the Pattern
Trigger In source.

BBTRi gger1 This choice sets the BB TRIG 1 connector as the Pattern
Trigger In source.

BBTRi gger 2  This choice sets the BB TRIG 2 connector as the Pattern
Trigger In source.

EVENT1 This choice sets the EVENT 1 connector as the Pattern
Trigger In source.

PTR gger This choice sets the PAT TRIG connector as the Pattern
Trigger In source.

NONE This choice selects no Pattern Trigger In source.

*RST PTR

Key Entry Patt Trig Source

[:CONNectors]:BBTRigger[ 1]|2[:OUTPut]

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

: RQUTe[ : CONNect or s] : BBTR gger[ 1] | 2[ : QUTPut ]
ML| M2| MB| M| AUX29| NONE
- RQUTe[ : CONNect ors] : BBTR gger[ 1] | 2[ : QUTPut] ?

This command selects a marker (M1-M4) signal to be routed to the specified
rear panel BB TRIG 1 or BB TRIG 2 connector. AUX29 selects Aux I/0 Pin 29.
NONE indicates that the BNC connector is, or can be, an input.

*RST BBTRigger1 - M2
BBTRigger2 - None
Key Entry Route to BB TRIG 1, 2 BNC

[:CONNectors]:PTRigl: OUTPut]

Supported N5166B/72B with Option 653 or 655, N5182B with
Option 656 or 657

- ROUTe[ : CONNect ors] : PTR g[ : QUTPut] M| M2| MB| M| AUX29| NONE
: RQUTe[ : CONNect ors]: PTR g[ : QUTPut ] ?

This command selects a marker (M1-M4) signal to be routed to the rear panel
PAT TRIG connector. AUX29 selects Aux I/0 Pin 29. NONE indicates that the
BNC connector is, or can be, an input.
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*RST None
Key Entry Route to PATT TRIG BNC
[:CONNectors]:SOUT

Supported All Models

: RQUTe[ : CONNect or s] : SQUT
SWEep| SETTI ed| PVI Deo| PSYNc| SW8757| SRUN| SFDone
: RQUTe: CONNect or s: SQUT?

This command selects a signal to be routed to the rear panel SWEEP OUT

connector.

SV\Eep This choice routes the sweep out signal to the SWEEP
OUT connector.

SETTI ed This choice routes the source settled signal to the
SWEEP OUT connector.

PVI Deo This choice routes the pulse video signal to the SWEEP
OUT connector.

PSYNc This choice routes the pulse sync signal to the SWEEP
OUT connector.

SW8757 This choice routes the sweep out signal to the SWEEP
OUT connector for compatibility with the 8757D.

SRUN This choice routes the sweep run signal (the pulse at the
start of each full sweep) to the SWEEP OUT connector.

SFDone This choice routes the swept function done signal (the
pulse at the end of each full swept function) to the
SWEEP OUT connector.

*RST SWE

Key Entry Route to Sweep Out BNC

[:CONNectors]: TRIGger1:OUTPut
Supported As indicated

- RQUTe[ : CONNect or s]: TR Gger 1: QUTPut

SVEep| SRUN SETTI ed| PVI Deo| PSYNc| LXI | PULSe| TR Gger 2| SFDone| NO
NE

: RQUTe[ : CCNNect or s] : TRI Gger 1: QUTPut ?

This command selects a signal to be routed to the rear panel TRIG 1 connector.

SWEep This choice routes the sweep trigger out signal to the
TRIG 1 connector.
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SETTI ed This choice routes the source settled signal to the TRIG
Tconnector.

PVI Deo This choice routes the pulse video signal to the TRIG 1
connector.

PSYNc This choice routes the pulse sync signal to the TRIG 1
connector.

LXI This choice routes the LXI signal to the TRIG 1
connector.

PULSe This choice routes the pulse sync signal to the TRIG 1
connector.

TRI Gger 2 This choice routes the TRIG 2 BNC signal to the TRIG 1
connector.

SFDone This choice routes the swept function done signal (the

pulse at the end of each full swept function) to the TRIG
1 connector.

NONE This choice routes no signal to the <connector>
connector, which allows the BNC to be an input.

*RST NONE

Key Entry Route to Trig 1 BNC

[:CONNectors]: TRIGger[2]:0UTPut

Supported As indicated

: RQUTe[ : CONNect or s]: TR (ger [ 2] : QUTPut

SWEep| SRUN SETTI ed| PVI Deo| PSYNc| LXI | PULSe| TR Gger 1| SFDone| NO
NE

: RQUTe[ : CONNect or s]: TR (ger [ 2] : QUTPut ?

This command selects a signal to be routed to the rear panel TRIG 2 connector.

SVEEep This choice routes the sweep trigger out signal to the
TRIG 2 connector.

SETTI ed This choice routes the source settled signal to the TRIG
2 connector.

PVI Deo This choice routes the pulse video signal to the TRIG 2
connector.

PSYNc This choice routes the pulse sync signal to the TRIG 2
connector.

LXI This choice routes the LXI signal to the TRIG2
connector.

PULSe This choice routes the pulse sync signal to the TRIG 2
connector.
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TRI Gger 1 This choice routes the TRIG T BNC signal to the TRIG 2
connector.

SFDone This choice routes the swept function done signal (the
pulse at the end of each full swept function) to the TRIG
2 connector.

NONE This choice routes no signal to the <connector>
connector, which allows the BNC to be an input.

*RST SWE

Key Entry Route to Trig 2 BNC
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Status Subsystem (:STATus)

:OPERation:CONDition?
Supported All Models
: STATus: CPERat i on: CONDi ti on?

This query returns the decimal sum of the bits for the registers that are set to
one and are part of the Standard Operation Status Group. For example, if a
sweep is in progress (bit 3), the value 8 is returned.

Range 0to 32767

Remarks The data in this register is continuously updated and
reflects current conditions.

Refer to the Programming Guide for more information.

‘OPERation:ENABLle
Supported All Models

: STATus: CPERat i on: ENAB| e <val ue>
: STATus: OPERat i on: ENABI e?

This command determines which bits in the Standard Operation Event Register
will set the Standard Operation Status Summary bit (bit 7) in the Status Byte

Register.
The variable <value> is the sum of the decimal values of the bits that you want
to enable.
Range 0to 32767
Remarks Refer to the Programming Guide for more information.
‘OPERation:NTRansition

Supported All Models

: STATus: OPERat i on: NTRansi ti on <val ue>
: STATus: CPERat i on: NTRansi ti on?

This command determines which bits in the Standard Operation Condition
Register will set the corresponding bit in the Standard Operation Event
Register when that bit has a negative transition (1 to 0).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.
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‘OPERation:PTRansition
Supported All Models

: STATus: CPERat i on: PTRansi ti on <val ue>
: STATus: OPERat i on: PTRansi ti on?

This command determines which bits in the Standard Operation Condition
Register will set the corresponding bit in the Standard Operation Event
Register when that bit has a positive transition (0 to 1).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.
‘OPERation:SUPPress

Supported All Models

: STATus: CPERat i on: SUPPress 0| 1| ON OFF
: STATus: OPERat i on: SUPPr ess?

This command disables the instrument’s management of the Standard
Operation Condition Register and saves 50 us of switching time.

*RST OFF
Remarks Refer to the Programming Guide for more information.
:OPERation[:EVENt]

Supported All Models

This is a destructive read. The data in the register is latched until it is
queried. Once queried, the data is cleared.

: STATus: CPERation[ : EVEN ] ?

This query returns the decimal sum of the bits in the Standard Operation Event

Register.
Range 0to 32767
Remarks The equivalent PTR or NTR filters must be set before the

condition register can set the corresponding bit in the
event register.

Refer to the Programming Guide for more information.

‘PRESet
Supported All Models
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: STATus: PRESet

This command presets all transition filters, enable registers, and error/event
queue enable registers.

Remarks Refer to the Programming Guide for more information.

:QUEStionable:BERT:CONDition
Supported N5172B/82B with Option N5180UN7B
: STATus: QUESt i onabl e: BERT: CONDi ti on?

This query returns the decimal sum of the bits in the Data Questionable BERT
Condition Register. For example, if no clock signal has been input for more
than three seconds during the bit error rate measurement (bit 0), then a value
of 1is returned.

Range 0-32767

Remarks The data in this register is continuously updated and
reflects the current conditions.

Refer to the X-Series Signal Generators Programming
Guide for more information.

:QUEStionable:BERT:ENABLe

Supported N5172B/82B with Option N5180UN7B

: STATus: QUESt i onabl e: BERT: ENABl e <val ue>
: STATus: QUESt i onabl e: BERT: ENAB| e?

This command determines which bits in the Data Questionable BERT Event
Register will set the Data Questionable BERT Summary bit (bit 12) in the Data
Questionable Condition Register.

The variable <value> is the sum of the decimal values of the bits you want to

enable.
Range 0-32767
Remarks Refer to the X-Series Signal Generators Programming

Guide for more information.

:QUEStionable:BERT:NTRansition

Supported N5172B/82B with Option N5180UN7B

: STATus: QUESt i onabl e: BERT: NTRansi ti on <val ue>
: STATus: QUESt i onabl e: BERT: NTRansi ti on?

This command determines which bits in the Data Questionable BERT Condition
Register will set the corresponding bit in the Data Questionable BERT Event
Register when that bit has a negative transition (1 to 0).
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The variable <val ue> is the sum of the decimal values of the bits that you
want to enable.

Range 0-32767

Remarks The data in this register is continuously updated and
reflects the current conditions.

Refer to the X-Series Signal Generators Programming
Guide for more information.

:QUEStionable:BERT:PTRansition

Supported N5172B/82B with Option N5180UN7B

: STATus: QUESt i onabl e: BERT: PTRansi ti on <val ue>
: STATus: QUESt i onabl e: BERT: PTRansi ti on?

This command determines which bits in the Data Questionable BERT Condition
Register will set the corresponding bit in the Data Questionable BERT Event
Register when that bit has a positive transition (0 to 1).

The variable <val ue> is the sumof the deci mal val ues of the
bits that you want to enabl e.

Range 0-32767
Remarks Refer to the X-Series Signal Generators Programming
Guide for more information..
:QUEStionable:BERT[:EVENL]
Supported N5172B/82B with Option N5180UN7B
This is a destructive read. The data in the register is latched until it is
queried. Once queried, the data is cleared.
: STATus: QUESt i onabl e: BERT[ : EVEN ] ?

This command returns the decimal value of the sum of the bits in the Data
Questionable BERT Event Register.

Range 0-32767

Remarks Note that the register requires that the equivalent PTR
or NTR filters be set before a condition register bit can
set a bit in the Event register.

Refer to the X-Series Signal Generators Programming
Guide for more information.

:QUEStionable: CALibration: CONDition?
Supported All Models
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: STATus: QUESt i onabl e: CALi brati on: CONDi ti on?

This query returns the decimal sum of the bits in the Data Questionable
Calibration Condition Register.

Range 0 to 32767

Remarks The data in this register is continuously updated and
reflects the current conditions.

Refer to the Programming Guide for more information.

:QUEStionable: CALibration:ENABLe
Supported All Models

: STATus: QUESt i onabl e: CALI br ati on: ENABl e <val ue>
: STATus: QUESt i onabl e: CALI br ati on: ENABI e?

This command determines which bits in the Data Questionable Calibration
Event Register will set the calibration summary bit (bit 8) in the Data
Questionable Condition Register.

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.

:QUEStionable: CALibration:NTRansition
Supported All Models

: STATus: QUESt i onabl e: CALI brati on: NTRansi ti on <val ue>
: STATus: QUESt i onabl e: CALi brati on: NTRansi ti on?

This command determines which bits in the Data Questionable Calibration
Condition Register will set the corresponding bit in the Data Questionable
Calibration Event Register when that bit has a negative transition (1 to 0).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.
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:QUEStionable: CALibration: PTRansition
Supported All Models

: STATus: QUESt i onabl e: CALi brati on: PTRansi ti on <val ue>
: STATus: QUESti onabl e: CALI brati on: PTRansi ti on?

This command determines which bits in the Data Questionable Calibration
Condition Register will set the corresponding bit in the Data Questionable
Calibration Event Register when that bit has a positive transition (0 to 1).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.

:QUEStionable: CALibration[:EVENL]?
Supported All Models

This is a destructive read. The data in the register is latched until it is
queried. Once queried, the data is cleared.
: STATus: QUESti onabl e: CALi bration[: EVENt ] ?

This command returns the decimal sum of the bits in the Data Questionable
Calibration Event Register.

Range 0 to 32767

Remarks The equivalent PTR or NTR filters must be set before the
condition register can set the corresponding bit in the
event register.

Refer to the Programming Guide for more information.

:QUESt onable: CONDition?
Supported All Models
: STATus: QUESt i onabl e: CONDi ti on?

This query returns the decimal sum of the bits in the Data Questionable
Condition Register. For example, if the ALC Heater Detector is cold (bit 4), a
value of 16 is returned.

Range 0 to 32767

Remarks The data in this register is continuously updated and
reflects current conditions.

Refer to the Programming Guide for more information.
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:QUEStionable:ENABLle
Supported All Models

: STATus: QUESt i onabl e: ENABl e <val ue>
: STATus: QUESt i onabl e: ENABI e?

This command determines which bits in the Data Questionable Event Register
will set the Data Questionable Status Group Summary bit (bit 3) in the Status
Byte Register.

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.

:QUEStionable: FREQuency:CONDition?
Supported All Models
: STATus: QUESt i onabl e: FREQuency: CONDi ti on?

This query returns the decimal sum of the bits in the Data Questionable
Frequency Condition Register. For example, if the 1 GHz internal reference
clock is unlocked (bit 2), a value of 4 is returned.

Range 0to 32767

Remarks The data in this register is continuously updated and
reflects current conditions.

Refer to the Programming Guide for more information.

‘QUEStionable:FREQuency:ENABle
Supported All Models

: STATus: QUESt i onabl e: FREQuency: ENABl e <val ue>
: STATus: QUESt i onabl e: FREQuency: ENABI e?

This command determines which bits in the Data Questionable Frequency
Event Register will set the frequency summary bit (bit 5) in the Data
Questionable Condition Register.

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.
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‘QUEStionable:FREQuency:NTRansition
Supported All Models

: STATus: QUESt i onabl e: FREQuency: NTRansi ti on <val ue>
: STATus: QUESt i onabl e: FREQuency: NTRansi ti on?

This command determines which bits in the Data Questionable Frequency
Condition Register will set the corresponding bit in the Data Questionable
Frequency Event Register when that bit has a negative transition (1 to 0).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.

‘QUEStionable:FREQuency:PTRansition
Supported All Models

: STATus: QUESt i onabl e: FREQuency: PTRansi ti on <val ue>
: STATus: QUESt i onabl e: FREQuency: PTRansi ti on?

This command determines which bits in the Data Questionable Frequency
Condition Register will set the corresponding bit in the Data Questionable
Frequency Event Register when that bit has a positive transition (0 to 1).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0to 32767
Remarks Refer to the Programming Guide for more information.

:QUEStionable:FREQuency[:EVENL]?
Supported All Models

This is a destructive read. The data in the register is latched until it is
queried. Once queried, the data is cleared.
: STATus: QUESt i onabl e: FREQuency[: EVEN ] ?

This query returns the decimal sum of the bits in the Data Questionable
Frequency Event Register.

Range 0 to 32767

Remarks The equivalent PTR or NTR filters must be set before the
condition register can set the corresponding bit in the
event register.

Refer to the Programming Guide for more information.

Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference 207



System Commands
Status Subsystem (:STATus)

:QUEStionable:MODulation: CONDition?
Supported All Models
: STATus: QUESt i onabl e: MCDul ati on: CONDi ti on?

This command returns the decimal sum of the bits in the Data Questionable
Modulation Condition Register. For example, if the modulation is uncalibrated
(bit 4), a value of 16 is returned.

Range 0to 32767

Remarks The data in this register is continuously updated and
reflects current conditions.

Refer to the Programming Guide for more information.

:QUEStionable:MODulation:ENABle
Supported All Models

: STATus: QUESt i onabl e: MCDul at i on: ENABl e <val >
: STATus: QUESt i onabl e: MCDul at i on: ENABI e?

This command determines which bits in the Data Questionable Modulation
Event Register will set the modulation summary bit (bit 7) in the Data
Questionable Condition Register.

The variable <val> is the sum of the decimal values of the bits that you want to

enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.

:QUEStionable:MODulation:NTRansition
Supported All Models

: STATus: QUESt i onabl e: MCDul ati on: NTRansi ti on <val >
: STATus: QUESti onabl e: MCDul at i on: NTRansi ti on?

This command determines which bits in the Data Questionable Modulation
Condition Register will set the corresponding bit in the Data Questionable
Modulation Event Register when that bit has a negative transition (1 to 0).

The variable <val> is the sum of the decimal values of the bits that you want to

enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.
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:QUEStionable:MODulation:PTRansition
Supported All Models

: STATus: QUESt i onabl e: MCDul ati on: PTRansi ti on <val >
: STATus: QUESti onabl e: MCDul at i on: PTRansi ti on?

This command determines which bits in the Data Questionable Modulation
Condition Register will set the corresponding bit in the Data Questionable
Modulation Event Register when that bit has a positive transition (0 to 1).

The variable <val> is the sum of the decimal values of the bits that you want to

enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.

:QUEStionable:MODulation[:EVENL]?
Supported All Models

This is a destructive read. The data in the register is latched until it is
queried. Once queried, the data is cleared.
: STATus: QUESti onabl e: MDul ation[ : EVEN ] ?

This query returns the decimal sum of the bits in the Data Questionable
Modulation Event Register.

Range 0 to 32767

Remarks The equivalent PTR or NTR filters must be set before the
condition register can set the corresponding bit in the
event register.

Refer to the Programming Guide for more information.

:QUEStIonable:NTRansition
Supported All Models

: STATus: QUESt i onabl e: NTRansi ti on <val ue>
: STATus: QUESt i onabl e: NTRansi ti on?

This command determines which bits in the Data Questionable Condition
Register will set the corresponding bit in the Data Questionable Event Register
when that bit has a negative transition (1 to 0).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.
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:QUEStionable:POWer:CONDition?
Supported All Models
: STATus: QUESt i onabl e: POMr: CONDi ti on?

This query returns the decimal sum of the bits in the Data Questionable Power
Condition Register. For example, if the RF output signal is unleveled (bit 1), a
value of 2 is returned.

Range 0to 32767

Remarks The data in this register is continuously updated and
reflects current conditions.

Refer to the Programming Guide for more information.

:QUEStionable:POWer:ENABLle
Supported All Models

: STATus: QUESt i onabl e: PO/Mr : ENABl e <val ue>
: STATus: QUESt i onabl e: POMr : ENAB| e?

This command determines which bits in the Data Questionable Power Event
Register will set the power summary bit (bit 3) in the Data Questionable
Condition Register.

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.

:QUEStionable:POWer:NTRansition
Supported All Models

: STATus: QUESt i onabl e: PO/Mr : NTRansi ti on <val ue>
: STATus: QUESt i onabl e: POMr : NTRansi ti on?

This command determines which bits in the Data Questionable Power
Condition Register will set the corresponding bit in the Data Questionable
Power Event Register when that bit has a negative transition (1 to 0).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.
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:QUEStionable:POWer:PTRansition
Supported All Models

: STATus: QUESt i onabl e: PO/Mr : PTRansi ti on <val ue>
: STATus: QUESt i onabl e: POMr : PTRansi ti on?

This command determines which bits in the Data Questionable Power
Condition Register will set the corresponding bit in the Data Questionable
Power Event Register when that bit has a positive transition (0 to 1).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.

:QUEStionable:POWer|:EVENL]?
Supported All Models

This is a destructive read. The data in the register is latched until it is
queried. Once queried, the data is cleared.
: STATus: QUESti onabl e: POMr[: EVENL] ?

This query returns the decimal sum of the bits in the Data Questionable Power
Event Register.

Range 0 to 32767

Remarks The equivalent PTR or NTR filters must be set before the
condition register can set the corresponding bit in the
event register.

Refer to the Programming Guide for more information.

:QUEStionable:PTRansition
Supported All Models

: STATus: QUESt i onabl e: PTRansi ti on <val ue>
: STATus: QUESt i onabl e: PTRansi ti on?

This command determines which bits in the Data Questionable Condition
Register will set the corresponding bit in the Data Questionable Event Register
when that bit has a positive transition (0 to 1).

The variable <value> is the sum of the decimal values of the bits that you want

to enable.
Range 0 to 32767
Remarks Refer to the Programming Guide for more information.
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:QUEStionable[:EVENt]?

Supported All Models

This is a destructive read. The data in the register is latched until it is
queried. Once queried, the data is cleared.

: STATus: QUESti onabl e[ : EVENt ] ?

This query returns the decimal sum of the bits in the Data Questionable Event

Register.
Range 0 to 32767
Remarks The equivalent PTR or NTR filters must be set before the

condition register can set the corresponding bit in the
event register.

Refer to the Programming Guide for more information.
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System Subsystem (:SYSTem)

:CAPability
Supported All Models
: SYSTem CAPabi | i ty?

This query returns the signal generator’s capabilities and outputs the
appropriate specifiers:

( RESOURCE
W TH( (AM FM PULM P\) & FSSWEEP| FLI ST) & PSSWEEP]| PLI ST)
&TR GEER&REFERENCE) )

This is a list of the SCPI-defined basic functionality of the signal generator and
the additional capabilities it has in parallel (a&b) and singularly (a|b).

‘DATE
Supported All Models

: SYSTem DATe <year >, <nont h>, <day>
: SYSTem DATe?

This command sets the date as shown in the lower right area of the signal
generator display.

<year> This variable requires a four digit integer.
The query returns the date in the following format:

<+year>, <+month>, <+day>

Range <month>: 1t0 12 <day>: 110 31

Key Entry Time/Date

‘ERRor:CODH:NEXt]
Supported All Models
: SYSTem ERRor : CODE[ : NEXt ] ?

This query returns the next error message number from the signal generator
SCPI error queue. If there are no error messages, the query returns the
following output:

+0

When there is more than one error message, the query will need to be sent for
each message.
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The Keysight MXG deletes the error messages from the front-panel error queue
after viewing the last message.

Key Entry Error Info View Next Error Message

‘ERRor[:NEXt]
Supported All Models
: SYSTem ERRor [ NEXt ] ?

This query returns the next error message from the signal generator SCPI error
queue. If there are no error messages, the query returns the following output:

+0,"No error”

When there is more than one error message, the query will need to be sent for
each message.

The Keysight MXG deletes the error messages from the front-panel error queue
after viewing the last message.

Key Entry Error Info View Next Error Message

‘ERRor:SCPI[:SYNTax]

Supported All Models

: SYSTem ERRor : SCPI [: SYNTax] O\ OFF| 1| 0
: SYSTem ERRor : SCPI [ : SYNTax] ?

This command enables or disables the reporting of SCPI syntax errors to the
error queue.

The setting ON/1 is persistent through Preset and *RST. It is cleared to OFF/0
by sending SYST:PRES:ALL or cycling the power of the signal generator.
‘FlLesyster:STORage:EXTernal
Supported All Models
: SYSTem FI Lesyst em STCRage: EXTer nal ?

This query checks to see if the external USB port is actively being used for data
storage and retrieval on the signal generator. A returned value of 1 means the
external USB media is being used for data storage and retrieval. For more
information on non-volatile storage media settings, refer to
:FILesystem:STORage:EXTernal:PATH, :FILesystem:STORage:TYPE and
:FILesystem:STORage:TYPE:AUTO commands.
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‘FILesystern:STORage:EXTernal:PATH
Supported All Models

: SYSTem FI Lesyst em STCRage: EXTer nal : PATH <"USB nedi a r oot
pat h" >
: SYSTem FI Lesyst em STCRage: EXTer nal : PATH?

This command selects the directory storage path on the USB media. For more
information, refer to the signal generator’s softkey Help. For more information
on non-volatile storage media settings, refer to
‘FILesystem:STORage:EXTernal, :FILesystem:STORage:TYPE and
:FILesystem:STORage:TYPE:AUTO commands.

Remarks When reading and writing files from or to the USB
media, different memory subsystem file types are
marked by having a particular extender on the filename.
Refer to Table USB Media  Path Options on

page 215.
Files with unrecognized extenders are treated as binary
(.bin) files.
USB Media Extender  File Type Memory
Path Options Subsystem
.waveform waveform NVWEM
.markers waveform marker NVMKR
‘header waveform header NVHDR
state instrument state STATE
st list sweep LIST
.userflat user flatness USERFLAT
.Seq waveform SEQ
sequence
All others All others BIN
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‘FILesystem:STORage: TYPE
Supported All Models

: SYSTem FI Lesyst em STCRage: TYPE | NTer nal | EXTer nal
: SYSTem Fl Lesyst em STCRage: TYPE?

This command selects the non-volatile storage location on the signal
generator. For more information on non-volatile storage media settings, refer
to :FlLesystem:STORage:EXTernal, :FlLesystem:STORage:EXTernal:PATH and
‘FILesystem:STORage:TYPE:AUTO commands.

Key Entry Storage Type Int Ext Auto
Example
: SYST: FI L: STOR TYPE EXT

The preceding example selects the external USB port as the location for
non-volatile file storage on the signal generator.

‘FILesystem:STORage: TYPE:AUTO
Supported All Models

: SYSTem FI Lesyst em STCRage: TYPE AUTO ON| GFF| 1] 0
: SYSTem Fl Lesyst em STCRage: TYPE AUTO?

This command enables the signal generator to auto-detect when the USB
media is connected. When AUTO (ON|1) is selected, the file system uses the
USB media, if available. When the USB media is removed, the file system uses
the internal media. For more information, refer to the signal generator’s softkey
Help. For more information on non-volatile storage media settings, refer to
:FILesystem:STORage:EXTernal, :FILesystem:STORage:EXTernal:PATH and
:FILesystem:STORage: TYPE commands.

*RST 1
Key Entry Storage Type Int Ext Auto
Example

» SYST: FI L: STOR TYPE AUTO ON

The preceding example selects AUTOmatic as the non-volatile storage setting
and the signal generator will detect if the external USB port has a memory
storage device connected.

Remarks When the USB media is removed, the USB non-volatile
user file system effectively does not exist.

DN
Supported All Models
: SYSTem I DN "string"
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This command modifies the identification string that the * 1 DN? query returns.
Sending an empty string sets the query output of * I DN? to its factory shipped
setting. The maximum string length is 72 characters.

Remarks Modification of the *IDN? query output enables the
signal generator to identify itself as another signal
generator when used as a replacement.

The display diagnostic information, shown by pressing
the

Diagnostic Info softkey, is not affected by this
command.

‘L ANGuage
Supported All

. SYSTem LANGuage

"SCPI M| " COWP" | " 8648" | " E4428C' | "E4438C' | "E8257D' | "E8267D'| " E8
663B" | "E8247C'| "E8257C'| "E8267C'| "N5181A| "N5182A" | "E442XB" | "
E443XB"| " E8241A"| " EB244A" | "E8251A" | " E8254A" | " SMRO0A" | " SVMATE
200A" | "SMI100A"|"SM Q'| "SM."| "SW'| " SMR' | " SMF100A" | " M33691B"
| "M33692B" | " M=3693B" | " Mz3694B" | " 3410"| " 8360" | "8371"| " 83732" |
"83752"| "8340" | "8644"| "8662" | "8663"| "8664"| " 8665"

: SYSTem LANGuage?

This command sets the remote language for the signal generator.
SCPI This choice provides compatibility for SCPI commands.

COMP This choice provides compatibility for the 86568,
8657A/B signal generator which is supported only
through the GPIB interface.

8648 This choice provides compatibility for the 8648A/B/C/D
signal generator which is supported only through a
GPIB interface.

E4428C or

E4438C This choice provides compatibility for the E4428C or
E4438C signal generators which are supported through
a GPIB, LAN, or USB interface.

E8257D, or

E8267D, or

E8663B This choice provides compatibility for the E8257D,
E8267D, or E8663B signal generators which are
supported through a GPIB, LAN, or USB interface.

E8247C, or

E8257C, or

E8267C This choice provides compatibility for the E8247C,

E8257C, or E8267C signal generators which are
supported through a GPIB, LAN, or USB interface.
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N5181A or
N5182A

E442XB or
E443XB

E8241A or
E8244A

E8251A or
E8254A

SMU200A, or
SMATE200A, or
SMJT00A, or
SMIQ, or

SML, or

SMV, or

SMR, or
SMF100A

MG36918B, or
MG36928B, or
MG3693B, or
MG3694B

3410

8360

83712, or
83732, or
83752

This choice provides compatibility for the N518TA or
N5182A signal generators which are supported through
a GPIB, LAN, or USB interface.

This choice provides compatibility for the E442XB or
E443XB signal generators which are supported through
a GPIB, LAN, or USB interface.

This choice provides compatibility for the 8648A/B/C/D
signal generator which is supported through a GPIB,
LAN, or USB interface.

This choice provides compatibility for the E8251A or
E8254A signal generators which are supported through
a GPIB, LAN or USB interface.

This choice provides compatibility for the Rohde and
Schwarz SMU200A, SMATE200A, SMJ100A, SMIQ,
SML, SMV, SMR, or SMF100A signal generators which
are supported through a GPIB, LAN or USB interface.

This choice provides compatibility for the Anritsu
MG3691B, MG3692B, MG3693B, or MG3694B signal
generators which are supported through a GPIB, LAN or
USB interface.

This choice provides compatibility for the Aeroflex 3410
series signal generator, which is supported through a
GPIB, LAN, or USB interface.

This choice provides compatibility for 8360 series signal
generators.

This choice provides compatibility for the 83712A/B,
83732A/B, or 83752A/B signal generator.
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8340 This choice provides compatibility for the 8340A/B
signal generator.
8644 This choice provides compatibility for the 8644A/B
signal generator.
8662, or
8663, or
8664, or
8665 This choice provides compatibility for the 8662A,
8663A, 8664A, and 8665A signal generator.
*RST "SCPI"
Key Entry SCPI | SMJ100 | 8648A/B/C/D | E8257D, E8267D,
A E8663B
SML | 3410 86568, E8241A, E8244A,
Series 8657A/B E8251A, E8264A
SMV | E4428C, | SMU200A, 8662A
E4438C | SMATE200A
SMIQ | E442xB, | E8247C, 8663A
E443xB E8257C,
E8267C
Remarks The setting enabled by this command is not affected by

signal generator power-on, preset, or * RST.
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‘LICense:AUS[: DATE]?

Supported All Models
: SYSTem LI Cense: AUS[ : DATE] ?

This query retrieves the latest expiration date of the Keysight Upgrade Service
license.

‘LICense:[FPACK]:WAVeform:ADD

SYSTem LI Cense: [ FPACK: ] WAVef orm ADD "fi | enane”

This command assigns a “filename” to the next available waveform
slot. Filename should be just the filename, no path information. The file must
reside in a non-volatile waveform memory (NVWFM) before it can be licensed.

Key Entry Add Waveform

Key Path Mode > Dual ARB > More 2 of 2 > Waveform Licensing

> Add Waveform To Next Available Slot » Add
Waveform

:LICense:[FPACK]:WAVeform: CLEar
Supported All Models
: SYSTem LI Cense[ : FPACK] : WAVef or m CLEar <sl ot _nunber >

This command clears the file currently assigned to the license waveform
license slot. The specified slot cannot be locked.

Key Entry Clear Waveform From Slot

Key Path Mode > Dual ARB > More 2 of 2 > Waveform Licensing

> Clear Waveform From Slot >

‘LICense:[FPACK]:WAVeform: FREE?
Supported All Models
: SYSTem LI Cense[ : FPACK] : WAVef or m FREE?

This queries the number of available slots open for waveforms to be licensed.

:LICense:[FPACK]:WAVeform:IDList?
Supported All Models
: SYSTem LI Cense: [ FPACK] : WAVef orm | DLi st ?
This query returns a comma separated list of the licensed waveform IDs. The ID

of a waveform in the instrument can be compared to this list to see if it is
licensed.
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:LICense:[FPACK]:WAVeform: LOCK
Supported All Models
: SYSTem LI Cense[ : FPACK] : WAVef or m LOCK sl ot _nunber

This command locks the file currently assigned to the waveform license slot
specified by slot number. Once the slot is locked it can no longer be modified.

Key Entry Lock Waveform In Slot

Key Path Mode > Dual ARB > More 2 of 2 > Waveform Licensing
> Lock Waveform In Slot >

‘L1Cense:[FPACK]:WAVeform:REPLace

Supported All Models

: SYSTem LI Cense[ : FPACK] : WAVef or m REPI ace sl ot _nunber,
"filename"

This command will overwrite the contents of the selected slot with the
“filename”, providing the slot is in the trial period. If the slot is locked the
command returns an error.

Key Entry Replace Waveform In Slot
Key Path Mode > Dual ARB > More 2 of 2 > Waveform Licensing
> Replace Waveform In Slot >
‘LICense:[FPACK]:WAVeform: STATuS?
Supported All Models
: SYSTem LI Cense[ : FPACK] : WAVef or m STATus? sl ot _nunber
This query returns the same values that are indicated in the Status column
display.
:LICense:[FPACK]:WAVEform:USED?
Supported All Models
: SYSTem LI Cense: FPACK: WAVEf or m USED?

This query returns the number of slots used by licensed waveforms.

‘LICense:INSTall
Supported All Models

: SYSTem LI Cense: | NSTal |
<l icense_line>| <bl ock_of |icense_|lines>
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This command installs the licenses into the signal generator.

<l'icense_line> This choice installs a license line.

<bl ock_of |icense_lines> | Thischoice installs a block of license lines.

Example

: SYST: LI C I NST "FEATURE 403 aspk 0 pernmanent O
389D66FB107E9B02

HOSTI D=N6182B, US00000068" The preceding example installs license
"FEATURE 403 aspk O permanent 0 389D66FB107E9B0O2
HOSTID=N5182B,US00000068", into the signal generator.

Example
: SYST: LI C I NST #210Qaz37pY9oL

The preceding is an example of the syntax for installing a block of licenses into
the signal generator. For more on handling block data, refer to the
Programming Guide.

With firmware version > B.01.75, the actual 'FEATURE’ number (option
number) may vary from three-digits to eight-digits.

The data, Qaz37pY9oL, in the above command are not valid and are shown
for example purposes only. Typically, ASCII characters representing data
are unprintable.

For additional information on downloading and installing licenses for
applications, refer to the Keysight License Manager at
http://www.keysight.com/find/LicenseManager.

LICense:LIST

Supported All Models
: SYSTem LI Cense: LI ST?

This query provides a listing of the current licenses installed on the signal
generator.

‘LICense:REMove

Supported All Models
: SYSTem LI Cense: REMve <license_|ine>
This command removes a single license line.
Example

To remove a license line:
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: SYST: LI C. REM "FEATURE 403 aspk O permanent O
389D66FB107E9B02

HOSTI D=N6182B, USO0000068"

The preceding example removes a license "FEATURE 403 aspk O permanent O
389D66FB107E9B02 HOSTID=N5182B,US00000068", from the signal

generator.

With firmware version 2 B.01.75, the actual 'FEATURE’ number (option
number) may vary from three-digits to eight-digits.

Remarks To remove multiple license lines: Repeat the process for
removing a single license for each license line to be
removed.

'LOG:SCPI ON/OFF/1/0

Supported All Models
:SYSTem:LOG:SCPI ON|OFF|1]0

This command toggles the state of SCPI logging. When toggled ON, a copy of
every subsequent SCPI command executed will be placed in the log.

Toggling the state to OFF suspends the logging, and toggling back to ON
resumes the logging. Pressing the front-panel Clear SCPI Log softkey will clear

the log.

Remarks This log information is stored in a file the BIN directory
called SCPI_LOG.TXT. You can use FTP to download
the file from the instrument.

:OPT
Supported All Models
: SYSTem OPT "string"

This command modifies the option string that the * GPT? query returns.
Sending an empty string sets the query output of * GPT? to its factory shipped
setting. The maximum string length is 72 characters.

Remarks Modification of the *OPT? query output enables the
signal generator, with a set of options, to identify itself
as another signal generator when used as a
replacement

The display diagnostic information, shown by pressing
the

Diagnostic Info softkey, is not affected by this
command.

Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference 223



System Commands
System Subsystem (:SYSTem)

:PDOWN

Supported All Models
: SYSTem PDOM

This command turns off the instrument.

:PMETer{1]|2:CHANNel
Supported All Models
: SYSTem PMETer [ 1] | 2: CHANnel A B
: SYSTem PMETer [ 1] | 2: CHANnel ?

This command selects the external power meter channel that will be used by
each channel’s power meter measurement. The query returns the selected

channel.
Key Entry External Power Meter Channel A B
Default Channel A

:PMETer{1]|2:COMMunicate:LAN:DEVice
Supported All Models
: SYSTem PMETer [ 1] | 2: COMVUNI cat e: LAN DEVi ce <devi ceName>
: SYSTem PMETer [ 1] | 2: GOMVUnNI cat e: LAN DEVI ce?

This command enters a VXI-11 name for a power meter that is being
controlled by the signal generator for power meter measurements. 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

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

:PMETer[1]|2:COMMunicate: LAN:IP

Supported All Models
: SYSTem PMETer [ 1] | 2: COMVUNI cat e: LAN | P <i pAddr ess>
: SYSTem PMETer [ 1] | 2: COMVUNI cat e: LAN | P?

This command sets the internet protocol (IP) address for a power meter that is
controlled by the signal generator for power meter measurements. If
connecting to a GPIB power meter through a LAN-GPIB gateway, this
command sets the IP address of the gateway.
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Key Entry 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[1]|2: COMMunicate:LAN:PORT
Supported All Models
: SYSTem PMETer [ 1] | 2: COMMunNI cat e: LAN PCRT <por t Nunber >
: SYSTem PMETer [ 1] | 2: COMMuNI cat e: LAN PCRT?

This command sets the IP port on the power meter that is controlled by the
signal generator.

Key Entry 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.

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.

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{1]|2:COMMunicate: TYPE

Supported All Models

: SYSTem PMETer [ 1] | 2: COMWUNI cat e: TYPE
SQOCKet s| SOCKETS| VXI 11| USB

: SYSTem PMETer [ 1] | 2: GOMMuNI cat e: TYPE?

This command sets the type of control connection for communication with
the external power meter for power meter measurements. The query returns

the connection type.

Key Entry Connection Type
SOCK or
SCOCKETS The command enables the power meter for sockets LAN

control through the signal generator.
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VXI 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{1]|2:COMMunicate:USB:DEVice
Supported All Models
: SYSTem PMETer [ 1] | 2: COMMUNI cat e: USB: DEVi ce <devi ce>
: SYSTem PMETer [ 1] | 2: GOMVUnNI cat e: USB: DEVI ce?

This command selects the USB device to be used for power meter
measurements for Channel A or B. The query returns the USB device
identification.

Key Entry Connection Type > USB Devise

:PMETer[1]|2:COMMunicate:USB:LIST?
Supported All Models
: SYSTem PMETer [ 1] | 2: COMMuNI cat e: USB: LI ST?

This queries for the list of all connected USB devices.

:PMETer[1]|2:MEASure?
Supported All Models
: SYSTem PMETer [ 1] | 2: MEASur e?

This query starts the measurement and returns the result for Channel A or B.

:PMETer[1]|2:SENSe:AVERage: COUNt
Supported All Models
: SYSTEm PMETer [ 1] | 2: SENSe: AVERage: COUNL <avgCount >
: SYSTEm PMETer [ 1] | 2: SENSe: AVERage: COUNE ?

This command sets the averaging count value for Channel A or B when
automatic averaging is disabled (i.e. manual mode.) The query returns an

integer.
Range: 1 to 2048
Key Entry Averaging Count
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Default: 1024

:PMETer{1]|2:SENSe:AVERage: COUNEAUTO
Supported All Models
: SYSTEm PMETer [ 1] | 2: SENSe: AVERage: COUNt : AUTO QN OFF| 1] 0
: SYSTEm PMETer [ 1] | 2: SENSe: AVERage: COUN : AUTO?

This command enables or disables the automatic averaging mode for Channel
A or B. The query returns the state of the automatic averaging mode.

Key Entry Averaging Mode
Default: Auto

:PMETer[1]|2:SENSe:AVERage[:STATe]
Supported All Models
: SYSTem PMETer [ 1] | 2: SENSe: AVERage[ : STATe] ON OFF| 1] 0
: SYSTem PMETer [ 1] | 2: SENSe: AVERage[ : STATe] ?

This command enables or disables averaging for Channel A or B. The query
returns the state of averaging.

Key Entry Averaging Mode

:PMETer[1]|2:SENSe:FREQuency[:CW:FIXed]
Supported All Models
: SYSTem PMETer [ 1] | 2: SENSe: FREQuency[ : CW: FI Xed] <freg><unit >
: SYSTem PMETer [ 1] | 2: SENSe: FREQuency[ : CW : FI Xed] ?

This command sets channel frequency for channel A or B. The query returns

the value.
Key Entry Channel Frequency
Default 50 MHz
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:PMETer{1]|2:UNIT:POVer
Supported All Models
: SYSTem PMETer [ 1] | 2: UNI T: PONér DBM W
: SYSTem PMETer [ 1] | 2: UNI T: POMr ?

This command selects the power measurement units for Channel A or B. The
query returns that value.

Key Entry Measurement Units dBm W

:PMETer[1]|2[:STATe]
Supported All Models
: SYSTem PMETer [ 1] | 2[ : STATe] ONJ OFF| 1] 0
: SYSTem PMETer [ 1] | 2[ : STATe] ?

This command enables or disables the power meter measurements for channel
AorB.

Key Entry Averaging Mode > Off

:PMETer:PASSthrough
Supported All Models
: SYSTem PMETer [ 1] | 2: PASSt hr ough <" scpi Conmand” >
: SYSTem PMETer [ 1] | 2: PASSt hr ough? <”scpi Query?”>

Provides a SCPI pass-through method of accessing attached power meters. In
this mode, the MXG exposes commands that encapsulate power meter
commands, allowing commands and query responses to pass through the
MXG.

Remarks It is not possible to use the Power Meter Display and
pass-through on the same channel at the same time.

:PMETer:PASSthrough:ENABLe
Supported All Models
: SYSTem PMETer [ 1] | 2: PASSt hr ough: ENABl e 0] 1
: SYSTem PMETer [ 1] | 2: PASSt hr ough: ENABI e?
This command enables/disables the pass-through feature.
Example
SYST: PMET1: PASS: ENAB

The preceding example enables the pass-through feature.
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Remarks It is not possible to use the Power Meter Display and
pass-through on the same channel at the same time.

-PMETer:PASSthrough: TIMeout
Supported All Models
: SYSTem PMETer [ 1] | 2: PASSt hr ough: Tl Meout <val ue>
: SYSTem PMETer [ 1] | 2: PASSt hr ough: Tl Meout ?

This command sets the communication timeout value (seconds = S, mseconds
= MS, useconds = US).

Example
SYST: PMET1: PASS: TI MEQUT 60S
The preceding example sets the timeout to 60 seconds.

Remarks It is not possible to use the Power Meter Display and
pass-through on the same channel at the same time.

:PMETer:SENSe: CORRection: GAINZ[:INPut][: MAGNitude]
Supported All Models
: SYSTem PMETer :SENSe:CORRection:GAIN2[:INPut][:MAGNitude]
This command sets gain for channel A or B. The query returns the value.
*RST 0

Range -100 to 100 dB, but ultimately depends the range
supported by the power meter/sensor

:PMETer:SENSe: FREQuency[:CW]:COUPling[:STATe]
Supported All Models
: SYSTem PMETer :SENSe:FREQuency[:CW]:COUPling[:STATe]

This command sets the channel frequency for channel A or B.

The channel frequency can be set explicitly (fixed frequency) or coupled to the
front panel displayed frequency.

The coupling to the displayed frequency can be expressed as
FreqCh = FregDisplayed * Multiplier + Offset

*RST OFF|O

Range ONJ1 and OFF|0
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:PMETer:SENSe: FREQuency[:CW]:MULTiplier
Supported All Models
: SYSTem PMETer :SENSe:FREQuency[:CW]:MULTiplier
Sets the channel frequency for channel A or B.

The channel frequency can be set explicitly (fixed frequency) or coupled to the
front panel displayed frequency.

The coupling to the displayed frequency can be expressed as
FreqCh = FregDisplayed * Multiplier + Offset

*RST 1.0

Range -71000 to 1000

:PMETer:SENSe: FREQuency[: CW]:OFFSet
Supported All Models
: SYSTem PMETer :SENSe:FREQuency[:CW]:OFFSet
Sets the channel frequency for channel A or B.

The channel frequency can be set explicitly (fixed frequency) or coupled to the
front panel displayed frequency.

The coupling to the displayed frequency can be expressed as
FreqCh = FreqgDisplayed * Multiplier + Offset

*RST 0

Range -200 GHz to 200 GHz

-PON:TYPE
Supported All

: SYSTem PO\t TYPE PRESet | LAST| USER
: SYSTem PONt TYPE?

This command sets the defined conditions for the signal generator at power

on.
PRESet This choice sets the conditions to factory- or
user—defined as determined by the choice for the preset
type.
LAST This choice retains the settings at the time the signal

generator was last powered down.

USER This choice sets the power on state to be the user
preset value.

230 Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference



System Commands
System Subsystem (:SYSTem)

Key Entry Power On Last Preset

Remarks The setting enabled by this command is not affected by

signal generator power-on, preset, or * RST.
‘PRESet

If this SCPI command is not responding as expected, use the E4428C/38C
compatibility command: : SYST: PRESet : TYPE: NORMal to return the
front-panel Preset key to its factory default functionality.

Supported All

SYSTem PRESet

This command returns the signal generator to a set of defined conditions. It is
equivalent to pressing the front-panel Preset key.

Key Entry Preset

Remarks The defined conditions are either factory- or

user-defined.

Table 3-1 Preset SCPI Commands Overview
Command Description Remarks
*RST This IEEE 488.2 Common Command uses the Optimized for automated
factory preset settings for the instrument testing
preset.

:SYSTem:PRESet:PERSistent

Only the instrument’s persistent parameters are
returned to factory default value.

:SYSTem:PON:TYPE
PRESet|LAST|USER
:SYSTem:PON:TYPE?

Sets the power on state (PON) to be the same
as the front-panel green Preset key, or the last
state, or to the user state.

:SYSTem:PRESet

Performs the same preset as currently set for
the front-panel green Preset key.

:SYSTem:PRESet:USER:SAVE

Saves the current instrument state as the user
preset state.

:SYSTem:PRESet:ALL

Sets the instrument to the same default
conditions performed by sequentially inputting:
. SYSTem PRESet +

: SYSTem PERSI st ent : PRESet

:SYSTem:PRESet:USER

Executes a user preset.

'PRESetALL

Supported

All
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: SYSTem PRESet : ALL

This command sets all states of the signal generator back to their factory
default settings, including states that are not normally affected by signal
generator power-on, preset, or *RST.

'PRESet:LANGuage

Supported All

: SYSTem PRESet : LANQuage

"SCPI"| " CaOw"' | "8648" | " E4428C' | " E4438C'| "E8257D' | "E8267D" | " E8
663B"| "E8247C'| "EB257C'| "E8267C'| "N5181A"| "No182A" | "E442XB" |
"E443XB'| "E8241A" | "E8244A" | " EB251A" | " E8254A" | " SMR0O0A" | " SMAT
E200A" | "SMJ100A"| "SM Q'| "SM." | "SW/" | " SMR' | " SMF100A" | " M33691B
"] "M33692B" | "M33693B" | " M=3694B" | " 3410" | "8360"| "8372"| "83732"
| "83752" | "8340" | "8644"| " 8662"| "8663"| " 8664" | " 8665"

: SYSTem PRESet : LANQuage?

This command sets the remote language that is available when the signal
generator is preset.

SCPI This choice provides compatibility for SCPI commands.

COMP This choice provides compatibility for the 86568,
8657A/B signal generator which is supported only
through the GPIB interface.

8648 This choice provides compatibility for the 8648A/B/C/D
signal generator which is supported only through a
GPIB interface.

E4428C or

E4438C This choice provides compatibility for the E4428C or
E4438C signal generators which are supported through
a GPIB, LAN, or USB interface.

E8257D, or

E8267D, or

E88663B This choice provides compatibility for the E8257D, or
E8267D or E8663B signal generators which are
supported through a GPIB, LAN, or USB interface.

E8247C, or

E8257C, or

E8267C This choice provides compatibility for the E8247C,
E257C, or E8267C signal generators which are
supported through a GPIB, LAN, or USB interface.

N5181A or

N5182A This choice provides compatibility for the N518TA or

N5182A signal generators which are supported through
a GPIB, LAN, or USB interface.
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E442XB or

E443XB This choice provides compatibility for the E442XB or
E443XB signal generators which are supported through
a GPIB, LAN, or USB interface.

E8241A or

E8244A This choice provides compatibility for the 8648A/B/C/D
signal generator which is supported through a GPIB,
LAN, or USB interface.

E8251A or

E8254A This choice provides compatibility for the E8251A or
E8254A signal generators which are supported through
a GPIB, LAN, or USB interface.

SMU200A, or

SMATE200A, or

SMJT00A, or

SMIQ, or

SML, or

SMV, or

SMR, or

SMF100A This choice provides compatibility for the Rohde and
Schwartz SMU200A, SMATE200A, SMJ100A, SMIQ,
SML, SMV, SMR, or SMF100A signal generators which
are supported through a GPIB, LAN, or USB interface.

MG36918B, or

MG36928B, or

MG3693B, or

MG3694B This choice provides compatibility for the Anritsu
MG3691B, MG3692B, MG3693B, or MG3694B signal
generators which are supported through a GPIB, LAN or
USB interface.

3410 This choice provides compatibility for the Aeroflex 3410
signal generator which are supported through a GPIB,
LAN, or USB interface.

8360 This choice provides compatibility for 8360 series signal
generators.

83712, or

83732, or

83752 This choice provides compatibility for the 83712A/B,
83732A/B, or 83752A/B signal generator.

8340 This choice provides compatibility for the 8340A/B
signal generator.

8644 This choice provides compatibility for the 8644A/B

signal generator.
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8662, or
8663, or
8664, or
8665 This choice provides compatibility for the 8662A,
8663A, 8664A, or 8665A signal generator.
*RST "SCPI"
Key Entry SCPI | SMJ100A | 8648A/B/C/D | E8257D, E8267D,
E8663B
SML | 3410 8656B, E8241A, E8244A,
Series 8657A/B E8251A, E8264A
SMV | E4428C, SMU200A, 8662A
E4438C SMATE200A
SMIQ | E442xB, E8247C, 8663A
E443xB E8257C,
E8267C
Remarks After setting a new preset language and presetting the
instrument, some defaults may change to the preset
values of the instrument indicated by the remote
language.
'PRESet:PERSIstent

Supported All
: SYSTem PRESet : PERSI st ent

This command sets the states that are not affected by signal generator
power-on, preset, or * RST to their factory default settings.

Key Entry Restore System Settings to Default Values

Remarks For a list of the persistent instrument factory default
values refer to the Programming Guide.

PRESet: TYPE
Supported All

: SYSTem PRESet : TYPE NCRMal | USER

This command defines the Preset key as either factory preset or as the user
preset saved in memory.

NORMal This choice uses the factory-defined defaults when
Preset is pressed.
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COMP This choice uses the user-defined preset saved in the
instrument when Preset is pressed. Refer to
:PRESet:USER and :PRESet:USER:SAVE commands.

Key Entry Preset
Remarks This command will return an error, if the USER
parameter is sent without a user preset saved in the
instrument.
-PRESet:USER

Supported All
: SYSTem PRESet : USER

This command presets the signal generator to the user’s saved state.

Key Entry Execute User Preset

Remarks This command presets the signal generator to the saved
user—defined state.

'PRESet:USER:SAVE
Supported All
: SYSTem PRESet : USER SAVE
This command saves your user-defined preset conditions to a state file.
Key Entry Save User Preset

Remarks Only one user-defined preset file can be saved.
Subsequent saved user-defined preset files will
overwrite the previously saved file.

:SANalyzer:COMMunicate:LAN:DEVice
Supported All Models

: SYSTem SANal yzer : COWNI cat e: LAN DEVi ce <devi ceNane>
: SYSTem SANal yzer : COMMUnNI cat e: LAN DBV ce?

This command enters a VXI-11 name for a signal analyzer that is being
controlled by the signal generator for making spectral measurements. If
connecting directly to the signal analyzer, enter the name as specified on your
signal analyzer documentation. If connecting through a LAN-GPIB gateway,
enter the SICL address of the signal analyzer.

Key Entry SA VXI-11 Device Name
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Remarks The setting enabled by this command is not affected by
signal generator power-on, preset, or * RST.

:SANalyzer: COMMunicate: LAN:IP

Supported All Models

: SYSTem SANal yzer : COMWNI cat e: LAN | P <i pAddr >
: SYSTem SANal yzer : COMMUNI cat e: LAN: | P?

This command sets the internet protocol (IP) address for the spectrum analyzer
that is controlled by the signal generator for making spectral measurements. If
connecting to a GPIB signal analyzer through a LAN-GPIB gateway, this
command sets the IP address of the gateway.

Key Entry Signal Analyzer IP Address

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

Ensure that the signal analyzer IP address is different
from the signal generator address.
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:SANalyzer: COMMunicate: LAN:PORT
Supported All Models

: SYSTem SANal yzer : COMNI cat e: LAN PORT <por t Nun»
: SYSTem SANal yzer : COMNI cat e: LAN PORT?

This command...

This command sets the IP port on the signal analyzer that is controlled by the
signal generator.

Key Entry Signal Analyzer 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.

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.

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.

:SANalyzer: COMMunicate: TYPE
Supported All Models

: SYSTem SANal yzer : COMNI cat e: TYPE SOCKet s| SOCKETS| VX 11
: SYSTem SANal yzer : COMMuNIi cat e: TYPE?

This command sets the type of control connection for communication with
the external signal analyzer for spectral measurements. The query returns the
connection type.

Key Entry Connection Type
SCCK or
SCCKETS The command enables the signal analyzer for sockets

LAN control through the signal generator.

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

USB The command enables the signal analyzer for USB
control through the signal generator.
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Remarks The setting enabled by this command is not affected by
signal generator power-on, preset, or * RST.

:SECurity:DISPlay
Supported All Models with Option 006

: SYSTem SEQurity: DISPlay ONN OFF| 1] 0
: SYSTem SECurity: D SPl ay?

This command enables or disables the secure display mode.

ON (1) This selection turns the signal generator display back
on, showing the current settings. Cycling the signal
generator power also restores the display. Note that the
current instrument state may be retained across reboots
depending on the power-on configuration choice. See
:PON:TYPE command for information on the power-on
choices available.

OFF (0) This selection blanks the signal generator’s display,
hiding the settings and disabling the front-panel keys.
While in this mode, the display shows
*** SECURE DI SPLAY ACTI VATED ***.

For more information about security functions, refer to the User’s Guide.
Example
: SYST: SEC. Dl SP OFF

The preceding example enables the secure display mode.

*RST 1
Range N/A
Key Entry Activate Security Display

:SECurity:DISPlay:RESTricted
Supported All Models

: SYSTem SECQurity: DI SPl ay: RESTricted ON OFF| 1] 0
: SYSTem SECQurity: DI SPl ay: RESTri ct ed?

This command enables or disables the secure restricted display mode. See
also, :ANNotation:AMPLitude[:STATe] and :ANNotation:FREQuency[:STATe]
commands.

ON (1) This selection turns on the secure restricted display,
blanking the frequency. Also, the keys that access the
frequency, sweep, and user flatness information are
disabled.
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OFF (0) This selection turns off the secure restricted display
mode, allowing the signal generator’s display to show
the current frequency.

For more information about security functions, refer to the User’s Guide.
Example
: SYST: SEC. Dl SP: REST ON
The preceding example enables the security restricted display mode.
*RST 0
Key Entry Activate Restricted Display

:SECurity:ERASeall

Supported All Models with Option 006
: SYSTem SECuri ty: ERASeal |

This command removes all user files, flatness correction files, and baseband
generator files. In addition, all table editor files are returned to their original
factory values.

This command differs from the :DELete:ALL command, which does not reset
table editors to factory values. For more information about security functions,
refer to the User’s Guide.

Key Entry Erase All

:SECurity:SANitize

Supported All Models with Option 006
: SYSTem SEQurity: SAN ti ze

This command removes all user files, table editor files values, flatness
correction files, and baseband generator files. The memory is then overwritten
with a sequence of data as described below. For more information about
security functions, refer the User’s Guide.

SRAM All addressable locations will be overwritten with
random characters.

HARD DISK All addressable locations will be overwritten with a
single character and then a random character.

FLASH MEMORY The flash blocks will be erased.
Key Entry Erase and Sanitize All
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'SSAVer:DELay
Supported All

: SYSTem SSAVer : DELay <val ue>
: SYSTem SSAVer : DELay?

This command sets the amount of time before the display light or display light
and text is switched off. This will occur if there is no input through the front
panel during the delay period.

The variable <val ue> is a whole number measured in hours.

Range 1to12
Key Entry Screen Saver Delay:
Remarks The setting enabled by this command is not affected by

signal generator power-on, preset, or * RST.

Refer to :SSAVer:MODE command for selecting the
screen saver mode.

:SSAVer:-MODE

Supported All

: SYSTem SSAVer : MCDE LI GH | TEXT
: SYSTem SSAVer : MCDE?

This command toggles the screen saver mode between light only or light and

text.

LIGHt This choice enables only the light to turn off during the
screen saver operation while leaving the text visible on
the darkened screen.

TEXT This choice enables both the display light and text to
turn off during the screen saver operation.

Key Entry Screen Saver Mode

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

SSAVer:STATe

Supported All

: SYSTem SSAVer : STATe ON CGFF| 1| 0
: SYSTem SSAVer : STATe?

This command enables or disables the display screen saver.

Key Entry Screen Saver Off On
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Remarks The setting enabled by this command is not affected by
signal generator power-on, preset, or * RST.

TIME
Supported All
: SYSTem Tl ME <hour >, <mi nut e>, <second>
: SYSTem T ME?
This command sets the time displayed in the lower right area of the signal
generator’s display.
Range <hour>: 0to 23 <minute>: 0 to 59 <second>: 0 to 59
Key Entry Time/Date
VERSIon

Supported All
: SYSTem VERSI on?

This command returns the SCPI version number with which the signal
generator complies.
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:ABORYt

Supported All
: ABOR

This command causes the List or Step sweep in progress to abort. If

I NI T: GONT[ : ALL] is set to on, the sweep will immediately re-initiate. The
pending operation flag affecting * QPC, * GPC?, and *WAl will undergo a
transition once the sweep has been reset.

‘INITiate: CONTinuous[:ALL]

Supported All

I N Tiate: OONTi nuous[: ALL] ON CFF 1] 0
:I N Ti at e: CONTi nuous|[ : ALL] ?

This command selects either a continuous or single list or step sweep.
Execution of this command does not affect a sweep in progress.

ON (1) This choice selects continuous sweep where, after the
completion of the previous sweep, the current sweep
will restart automatically or wait until the appropriate
trigger source is received.

OFF (0) This choice selects a single sweep. Refer to
JINITiate[:IMMediate][:ALL] for single sweep triggering
information.

*RST 0

Key Entry Sweep Repeat Single Cont

Remarks Execution of this command will not affect a sweep in
progress.

‘INITiate[:IMMediate]:ALL]
Supported All
:INTiate[: 1 Mediate] [: ALL]

This command either sets or sets and starts a single List or Step sweep,
depending on the trigger type. The command performs the following:

— arms a single sweep when BUS, EXTernal, or KEY is the trigger source
selection

— arms and starts a single sweep when IMMediate is the trigger source
selection
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This command is ignored if a sweep is in progress. See
JINITiate:CONTinuous[:ALL] command for setting continuous or single sweep.
See :TRIGger[:SEQuence]:SOURce command to select the trigger source.

Key Entry Single Sweep

"TRIGger:EXTernal:SOURce
Supported All

: TR Gger : EXTer nal : SOURce TR ger[ 1] | TR Gger 2| PULSe
: TR (ger : EXTer nal : SOURce?

This command selects the external trigger source. With external triggering, the
selected bi-directional BNC is configured as an input.

TRIGger1 This choice selects the TRIG 1 BNC as the external
trigger source for triggering sweep, point and function
generator sweeps.

TRIGger2 This choice selects the TRIG 2 BNC as the external
trigger source for triggering sweep, point and function
generator sweeps.

PULSe This choice selects the PULSE BNC as the external
trigger source for triggering sweep, point and function
generator sweeps.

Example

: TR G EXT: SOR PULS

The preceding example sets the external trigger source to the PULSE BNC.
*RST TRIGgerT

Key Entry Trigger 1 Trigger 2 Pulse

‘TRIGger:INTernal:SOURce
Supported All

: TR Gger : | NTer nal : SOURce PV Deo| PSYNc
: TR Gger : | NTer nal : SQURce?

This command selects the internal trigger source.

PVIDeo This choice selects Pulse Video as the internal trigger
source for triggering sweep, point and function
generator sweeps.

PSYNc This choice selects Pulse Sync as the internal trigger
source for triggering sweep, point and function
generator sweeps.
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Example
:TRIG I NT: SOR PVID

The preceding example sets the internal trigger source to Pulse Video.

*RST PSYN

Key Entry Pulse Video Pulse Sync

‘TRIGger:OUTPut{1]|2:POLarity
Supported All

TR Gger: QUTPut [ 1] | 2: PQLarity POSitive| NEGati ve
TR Gger: QUTPut [ 1] | 2: PQLarity?

Sets the polarity of the TTL signal output at the selected (TRIG 1 or TRIG 2)

output BNC.

POSitive TTL high at the start of a dwell sequence, or when
waiting for the point trigger in manual sweep mode; TTL
low when dwell is over, or when the point trigger is
received.

NEGative TTL polarity is reversed.

Example

TR G AUTP2: PAL NEG

The preceding example sets the signal polarity to be reversed at the TRIG 2
BNC when the trigger is present.

*RST POS
Key Entry Trigger Out 1 Polarity Trigger Out 2 Polarity
Neg Pos Neg Pos

‘TRIGger[:SEQuence]:SLOPe
Supported All

: TR Gger [ : SEQuence] : SLCPe PCSiti ve| NEGati ve
: TR ger [ : SEQuence] : SLCPe?

This command sets the polarity of an external signal at the TRIG 1, TRIG 2, or
PULSE BNC (see :TRIGger:EXTernal:SOURce) or internal Pulse Video or Pulse

Sync signal (see :TRIGger:INTernal:SOURce) that will trigger a list or step
sweep.

POSitive The signal generator triggers an event when it detects a
rising edge on the source signal

244 Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference



System Commands

Trigger Subsystem
NEGative The signal generator triggers an event when it detects a
falling edge on the source signal
*RST POS
Key Entry Int/Ext Trigger Polarity Neg Pos

‘TRIGger[:SEQuence]:SOURce
Supported All

: TR ger [ : SEQuence] : SQURce
BUS| | Medi at e| EXTer nal | | NTer nal | KEY] TI Mer | MANual
: TR Gger [ : SEQuence] : SOURce?

This command sets the sweep trigger source for a list or step sweep.

BUS This choice enables GPIB triggering using the * TRGor
CET command. The * TRGSCPI command can be used
with any combination of GPIB, LAN, or USB. The GET
command requires USB, GPIB, or LAN-VXI-11.

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 TRIG 1, TRIG 2 or
PULSE connector (see :TRIGger:EXTernal:SOURce).

INTernal This choice enables the triggering of a sweep event by
an internal Pulse Video or Pulse Sync signal (see
‘TRIGger:INTernal:SOURce).

KEY This choice enables triggering through front panel
interaction by pressing the Trigger key.

TIMer This choice enables the sweep trigger timer.

MANual This choice enables manual sweep triggering.

*RST IMM

Remarks The wait for the BUS, EXTernal, or KEY trigger can be

bypassed by sending
the :TRIGger[:SEQuence][:IMMediate] command.

Example
: TR G SOR BUS

The preceding example sets the sweep trigger source to BUS.

*RST IMM
Key Entry Bus Free EXT INT Trigger Key Timer
Run Trigger
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‘TRIGger[:SEQuence]:TIMer
Supported All Models

: TR Qger [ : SEQuence] : TI Mer <peri od>
: TR Gger [ : SEQuence] : Tl Mer ?

This command sets the period of the timer trigger.

*RST 1 ms
Range .5 ms to 1000 seconds
Key Entry Trig Timer Period

‘TRIGger[:SEQuence]:IMMediate]
Supported All Models
: TR ger [ : SEQuence] [ : | Mvedi at €]

This event command causes an armed List or Step sweep to immediately start
without the selected trigger occurring.

TSWeep
Supported All Models
[: SOURce] : TSVeep

This command aborts the current sweep, then either arms or arms and starts a
single list, depending on the trigger type.

The command performs the following:

— arms a single sweep when BUS, EXTernal, or Trigger KEY is the trigger
source selection

— arms and starts a single sweep when IMMediate is the trigger source
selection

Key Entry Single Sweep
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Unit Subsystem (:UNIT)

-POWer
Supported All

:UN T: PO/er DBM DBUV| DBUVEMF| V| VEMF| DB
:UN T: PONer ?

This command terminates an amplitude value in the selected unit of measure.

If the amplitude reference state is set to on, the query returns units expressed
in dB and the dB choice will be displayed. Setting any other unit will cause a

setting conflict error stating that the amplitude reference state must be set to
off. Refer to, :REFerence:STATe command for more information.

*RST DBM
Key Entry dBm dBuV dBuVemf mV mVemf
Key Path AMPTD > keypad entry > Power Units >
Remarks All power values in this chapter are shown with dBm as

the unit of measure. If a different unit of measure is
selected, replace dBm with the newly selected unit
whenever it is indicated for the value.

VOLT:TYPE

Supported All

:UN T: VOLT: TYPE PD| EMF
:UN T: VOLT: TYPE?

This command scales the voltage values to display potential differences or
electromagnetic force.

Potential

Difference This choice sets the instrument to PD mode where the
output voltage assumes that a 50 ohm load is
connected. PD is the default mode of the instrument.

Electro-motive

Force This choice sets the instrument to EMF mode where the
output voltage assumes no load is connected. the EMF
value is twice the PD value.

*RST PD
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Keysight Technologies
X-Series Signal Generators

SCPI Command Reference

4 Analog Modulation Commands

With firmware version B.01.75 or later, the following options have changed to a new eight-digit
NOTE format:

Option 302 to Option N5180302B
Option 320 to Option N51803208B
Option 403 to Option N5180403B
Option 430 to Option N51804308
Option 431 to Option N51804328B
Option 432 to Option N51804318B
Option UN7 to Option N5T80UN7B

Only software options are changed to the eight-digit format. Hardware options remain with
three-digits.

This chapter describes SCPI commands for subsystems dedicated to analog
commands common to all Keysight X-Series signal generators.

This chapter contains the following sections:

KEYSIGHT

TECHNOLOGIES

Amplitude Modulation Subsystem-Option UNT ([:SOURce]) on page 250
Frequency Modulation Subsystem-Option UNT ([:SOURce]) on page 263
Low Frequency Output Subsystem ([:SOURce]:LFOutput) on page 274
Phase Modulation Subsystem-Option UNT ([:SOURce]) on page 286

Pulse Modulation Subsystem-Options UNW and N5180320B
([:SOURce]) on page 298
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Amplitude Modulation Subsystem-Option UNT ([:SOURce])

Amplitude Modulation Subsystem-Option UNT ([:SOURce])

:AM[1]|2[:DEPTh]:EXPonential
Supported All Models with Option UNT
[: SCURce] : AM 1] | 2[ : DEPTh] : EXPonenti al <val ue>
[: SQURce] : AM 1] | 2[ : DEPTh] : EXPonenti al ?

This commands sets the amplitude modulation depth in dB.

*RST +4.00000000E+001
Range 0to 40 dB
Key Entry AM Depth
Remarks Refer to :AM[:DEPTh]:STEP[:INCRement] command for
setting the value associated with UP and DOWN
choices.
:AM[1]|2[:DEPTh][:LINear]

Supported All Models with Option UNT

[ SQURce] : AM 1] | 2[ : DEPTh] [ : LI Near] <val ue><uni t >| UP| DOM
[ SOURce] : AM 1] | 2[ : DEPTh] [ : LI Near] ?

This commands sets the amplitude modulation depth in percent.

*RST +1.00000000E-001

Range 0.0 to 100%

Key Entry AM Depth

Remarks Refer to :AM[:DEPTh]:STEP[:INCRement] command for
setting the value associated with UP and DOWN
choices.

AM[1]|2[:DEPTh][:LINear]:TRACK
Supported All models with Option UNT

[ SOURce] : AM 1] | 2[ : DEPTh][: LI Near]: TRACK QN CFF| 1| O
[: SOURce] : AM 1] | 2[ : DEPTh] [ : LI Near] : TRACK?

This command enables or disables AM depth value coupling between AM
paths 1 and 2. When the depth values are coupled, a change made to one path
is applied to both. LINear must be the AM type for this command to have any
affect. To set the AM measurement type, use the :AM[1]|2:TYPE command.

ON (1) This choice will link the depth value of AM[1] with AM2;
AM2 will assume the AM[1] depth value. For example, if
AM[1] depth is set to 15% and AM2 is set to 11%,

250 Keysight CXG, EXG, and MXG X-Series Signal Generators SCPI Command Reference



Analog Modulation Commands
Amplitude Modulation Subsystem-Option UNT ([:SOURce])

enabling the depth tracking will cause the AM2 depth
value to change to 15%. This applies regardless of the
path (AM[1] or AM2) selected in this command

OFF (0) This choice disables coupling and both paths will have
independent depth values.
Example
: AML: TRAC ON
The preceding example enables AM depth coupling between AM path 1 and
AM path 2.
*RST 0
Key Entry AM Depth Couple Off On

:AM[:DEPTh]:STEP[:INCRement]
Supported All Models with Option UNT

[ SOURce] : AM : DEPTh] : STEP] : | NCRenent] <val ue><unit >
[ SOURce] : AM : DEPTh] : STEP] : | NCRenent ] ?

This command sets the AM depth step increment.

Range 0.1-100%
Key Entry Incr Set
Remarks The value set by this command is used with the UP and

DOWN choices for the AM depth setting. Refer to
AM[1]]2[:DEPTh][:LINear] command for more
information.

The setting enabled by this command is not affected by
signal generator power-on, preset, or * RST.
AM[1]|2:EXTernal[1]|2:COUPling
Supported All Models with Option UNT
[: SQURce] : AM 1] | 2: EXTernal [ 1] | 2: COUPl i ng ACI DC
[: SOURce] : AM 1] | 2: EXTernal [ 1] | 2: COUPl i ng?

This command sets the coupling for the amplitude modulation source through
the selected external input connector.

AC This choice will only pass ac signal components.

DC This choice will pass both ac and dc signal components.
*RST DC

Key Entry Ext Coupling DC AC
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Remarks The command does not change the currently active
source or switch the current modulation on or off. The
modulating signal may be the sum of several signals,
either internal or external sources.

AM[1][2:EXTernal[1]|2:IMPedance

Supported All Models with Option UNT

[: SOURce] : AM 1] | 2: EXTer nal [ 1] | 2: | MPedance 50| 600| 1000000
[ SOURce] : AM 1] | 2: EXTernal [ 1] | 2: | MPedance?

This command sets the input impedance for the externally-applied AM input

signal.
50 This choice selects 50 Ohm input impedance.
600 This choice selects 600 Ohm input impedance.
1000000 This choice selects 1 MOhm input impedance.
*RST 50 Ohm
Key Entry Ext Impedance 50 Ohm 600 Ohm 1 MOhm

:AM[1]|2:INTernal: DUAL: FUNCtion2:AMPLitude:PERCent
Supported All Models with Options UNT and 303

[ SQURce] : AM 1] | 2: I NTer nal : DUAL: FUNCt i on2: AMPLI t ude: PERCent
<val ue><uni t >
[: SOURce] : AM 1] | 2: I NTer nal : DUAL: FUNCt i on2: AMPLI t ude: PERCent ?

This command sets the amplitude of tone 2 of the internal dual function
generator source as a percent of the peak analog modulation amplitude. Tone
1 of the internal dual function generator source will make up the remaining

amplitude.
*RST 50.0
Range 0t0 100.0 percent
Key Entry AM Tone 2 Ampl % of Peak

:AM[1]|2:INTernal: DUAL: FUNCtion2: POFFset
Supported All Models with Options UNT and 303

[: SOURce] : AM 1] | 2: I NTer nal : DUAL: FUNCt i on2: PCFFset
<val ue><uni t >
[ SQURce] : AM 1] | 2: | NTer nal : DUAL: FUNCt i on2: PCFFset ?
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This command sets the phase offset in degrees or radians of tone 2 in relation
to tone 1 of the internal dual function generator source.

*RST 0.000 rad
Range -6.290t0 6.290 rad
-360.4 to 360.4 deg
Key Entry AM Tone 2 Phase Offset

:AM[1]|2:INTernal:DUAL:FUNCtion[1]|2:FREQuency
Supported All Models with Options UNT and 303

[ SOURce] : AM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: FREQuency
<val ue><uni t >

[: SOURce] : AM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: FREQuency?
Sets the frequency of tone 1 (default) or tone 2 of the internal dual function
generator source.

*RST 400.0 Hz
Range 100.0 mHz to 6.25 MHz
Key Entry AM Tone 1 Freq AM Tone 2 Freq

:AM[1]|2:INTernal:DUAL:FUNCtion[1]|2:SHAPe
Supported All Models with Options UNT and 303

[: SOURce] : AM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: SHAPe
SI NE| TR angl e| SQUar e| RAMP
[: SQURce] : AM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: SHAPe?

This command sets the shape of tone 1 (default) or tone 2 of the internal dual
function generator source.

*RST SI NE

Key Entry AM Tone 1 Waveform AM Tone 2 Waveform

:AM[1]|2:INTernal: DUAL:FUNCtion[ 1]|2:SHAPe:RAMP
Supported All Models with Options UNT and 303

[: SQURce] : AM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: SHAPe: RAMP
PCSitive| NEGati ve
[ SOURce] : AM 1] | 2: | NTer nal : DUAL: FUNCt i on[ 1] | 2: SHAPe: RAMP?
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This command sets the ramp direction of the selected tone (1 or 2) of the
internal dual function generator source when
AM[1]]2:INTernal:DUAL:FUNCtion[1]|2:SHAPe is set to RAMP.

*RST POS

Key Entry Pos Ramp Neg Ramp

AM[1]|2:INTernal:FUNCtion[1]|2:FREQuency
Supported All Models with Option UNT

[: SOURce] : AM 1] | 2: I NTer nal : FUNCti on[ 1] | 2: FREQuency
<val ue><uni t >| UP| DOMN
[ SOURce] : AM 1] | 2: I NTer nal : FUNCti on[ 1] | 2: FREQuency?

This command sets the internal amplitude modulation rate for the following
applications:

— the start frequency for a swept-sine waveform

— the frequency rate for all other waveforms

*RST +4.00000000E+002
Range Swept-Sine & Sine: 0.1 Hz-20 MHz
Key Entry AM Rate

:AM[1]|2:INTernal:FUNCtion[1]|2:POFFset
Supported All Models with Options UNT and 303

[: SOURce] : AM 1] | 2: I NTernal : FUNCti on[ 1] | 2: POFFset
<val ue><uni t >
[ SQURce] : AM 1] | 2: I NTernal : FUNCti on[ 1] | 2: PCFFset ?

This command sets the phase offset in degrees or radians of internal function
generator source.

*RST 0.000 rad
Range -6.290t0 6.290 rad
-360.4 t0 360.4 deg
Key Entry AM Phase Offset

:AM[1]|2:INTernal:FUNCtion[1]|2:SHAPe
Supported All Models with Options UNT
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[ SOURce] : AM 1] | 2: I NTer nal : FUNC i on[ 1] | 2: SHAPe
S| NE| TR angl e| SQUar e| RAMP| PULSe
[: SOURce] : AM 1] | 2: I NTernal : FUNCti on[ 1] | 2: SHAPe?

This command sets the AM waveform type.

*RST SI NE
Remarks SINE is the only shape available without Option 303.
Key Entry AM Waveform

:AM[1]|2:INTernal:FUNCtion[1]|2:SHAPe:RAMP
Supported All Models with Options UNT and 303

[: SOURce] : AM 1] | 2: I NTer nal : FUNCti on[ 1] | 2: SHAPe: RAMP
PCSitive| NEGat i ve
[ SOURce] : AM 1] | 2: I NTer nal : FUNCt i on[ 1] | 2: SHAPe: RAMP?

This command sets the ramp direction when
:AM[1]]2:INTernal:FUNCtion[1]|2:SHAPe is set to RAMP.

*RST POS

Key Entry Pos Ramp Neg Ramp

AM[1]|2:INTernal:NOISe[1]|2:TYPe
Supported All Models with Options UNT and 303

[ SOURce] : AM 1] | 2: I NTernal : NO Se[ 1] | 2: TYPe WUN For mj GAUSsi an
[: SOURce] : AM 1] | 2: I NTernal : NO Se[ 1] | 2: TYPe?

This command sets the noise type when :AM[1]]2:SOURce is set to NOISe[1] or

NOISe2.
*RST POS
Key Entry Noise Gen 1 Noise Gen 2

:AM[1]|2:INTernal:SWEep: FUNCtion:FREQuency:STARt
Supported All Models with Options UNT and 303

[ SQURce] : AM 1] | 2: | NTer nal : SWEep: FUNCt i on: FREQuency: STAR
<val ><uni t s>
[: SQURce] : AM 1] | 2: | NTer nal : SWEep: FUNCt i on: FREQuency: STARt ?

This command sets the start frequency for the swept function generator.
*RST 400.0 Hz
Range 100 mHz to 6.250 MHz
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Key Entry AM Start Freq

:AM[1]|2:INTernal:SWEep:FUNCtion: FREQuency:STOP
Supported All Models with Options UNT and 303

[: SQURce] : AM 1] | 2: | NTer nal : SWEep: FUNCt i on: FREQuency: STCP
<val ><uni t s>
[: SQURce] : AM 1] | 2: | NTer nal : SWEep: FUNCt i on: FREQuency: STCP?

This command sets the stop frequency for the swept function generator.

*RST 400.0 Hz
Range 100 mHz to 6.250 MHz
Key Entry AM Stop Freq

:AM[1]|2:INTernal:SWEep:FUNCtion:SHAPe
Supported All Models with Options UNT and 303

[ SQURce] : AM 1] | 2: | NTer nal : SWEep: FUNCt i on: SHAPe
S| NE| TR angl e|] SQUar e| RAMP
[: SOURce] : AM 1] | 2: | NTer nal : SWEep: FUNCt i on: SHAPe?

This command sets the AM waveform type for the swept function generator.

*RST SI NE

Key Entry AM Sweep Waveform

:AM[1]|2:INTernal:SWEep:FUNCtion:SHAPe:RAMP
Supported All Models with Options UNT and 303

[ SQURce] : AM 1] | 2: | NTer nal : SWEep: FUNCt i on: SHAPe: RAMP
PGS tive| NEGati ve
[: SQURce] : AM 1] | 2: I NTer nal : SWEep: FUNCt i on: SHAPe: RAMP?

This command sets the ramp direction for the swept function generator when
AM[1]]2:INTernal:SWEep:FUNCtion:SHAPe is set to RAMP.

*RST POS
Key Entry Pos Ramp Neg Ramp
:AM[1]|2:INTernal:SWEep:RATE[1]|2

Supported All Models with Options UNT and 303

[: SOURce] : AM 1] | 2: | NTer nal : SWEep: RATE[ 1] | 2 <val ><uni t s>
[: SQURce] : AM 1] | 2: | NTer nal : SWEep: RATE 1] | 2?
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This command sets the sweep rate for the AM swept-sine waveform.

The sweep rate function is only available for internal source 1.

*RST +4.00000000E+002
Range 0.5 Hz to 100 kHz
Key Entry AM Sweep Rate

AM[1]|2:INTernal:SWEep:SHAPe
Supported All Models with Options UNT and 303

[: SOURce] : AM 1] | 2: | NTer nal : SWEep: SHAPe SAWoot h| TR angl e
[ SQURce] : AM 1] | 2: | NTer nal : SWEep: SHAPe?

This command selects the sweep shape.

SAWTooth A sawtooth sweep shape only sweeps from start freq to
stop freq.
TRlangle A triangle sweep sweeps from start freq to stop freq and

back to start freq. With a triangle shape sweep you can
choose a different sweep rate for start freq to stop freq
and another sweep rate for stop freq to start freq.

*RST SAW oot h

Key Entry AM Sweep Shape

AM[1]|2:INTernal:SWEep: TIME:COUPled
Supported All Models with Options UNT and 303

[: SOURce] : AM 1] | 2: | NTer nal : SWeep: TI ME: COUPl ed ON CFF| 1| O
[ SOURce] : AM 1] | 2: | NTer nal : SWEep: TI ME: COUPI ed?

This command sets the couplings between start-to-stop values and
stop-to-start values for AM sweep times and rates. The sweep times coupled
to on.

Use this command when :AM[1]|2:INTernal:SWEep:SHAPe is set to TRIangle.

ON[1 This choice uses the same sweep time for both start freq
to stop freq and stop freq to start freq sweeps of a
triangle shape sweep. If sweep times coupled is ON,
sweep time and rate is only set by the Start -> Stop

softkeys.
OFF|0 This choice disables sweep time couplings.
*RST CFF
Key Entry AM Sweep Times Coupled Off On
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:AM[1]|2:INTernal:SWEep: TIME[1]|2
Supported All Models with Options UNT and 303

[: SOURce] : AM 1] | 2: | NTer nal : SWeep: TI ME[ 1] | 2 <val ><uni t >
[: SQURce] : AM 1] | 2: | NTer nal : SWeep: TI ME[ 1] | 2?

This command sets the sweep rate for the amplitude-modulated, swept-sine

waveform.
*RST +1.00000000E-001
Range 1TmS-65.5635S
Key Entry AM Sweep Time

:AM[1]|2:INTernal:SWEep: TRIGger
Supported All Models with Options UNT and 303

[ SOURce] : AM 1] | 2: | NTer nal : SWEep: TR Gger
BUS| | Medi at e| EXTer nal | | NTer nal | KEY
[: SOURce] : AM 1] | 2: | NTer nal : SWeep: TR Gger ?

This command sets the trigger source for the amplitude modulated swept-sine

waveform.

BUS This choice enables GPIB triggering using the * TRGor
CET command or LAN and RS-232 triggering using the
*TRGcommand.

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 TRIG 1, TRIG 2, or
PULSE BNC connector.

INTernal This choice enables the triggering of a sweep event by
an internal Pulse Video or Pulse Sync signal.

KEY This choice enables triggering through front panel
interaction by pressing the Trigger key.

*RST IMM

Key Entry Bus Free Run Ext Int Trigger Key

AM[1]|2:INTernal:SWEep:TRIGger:EXTernal:SOURce
Supported All Models with Options UNT and 303
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[ SOURce] : AM 1] | 2: | NTer nal : SWEep: TR Gger : EXTer nal : SQURce
TR Gger [ 1] | TR Gger 2| PULSe

[: SOURce] : AM 1] | 2: | NTer nal : SWEep: TR Gger : EXTer nal : SOURce?
This command selects the external trigger source for the AM swept-sine

waveform. With external triggering, the selected bi-directional BNC is
configured as an input.

TRIGger1 This choice selects the TRIG 1T BNC as the external
trigger source for triggering sweep, point and function
generator sweeps.

TRIGger2 This choice selects the TRIG 2 BNC as the external
trigger source for triggering sweep, point and function
generator sweeps.

PULSe This choice selects the PULSE BNC as the external
trigger source for triggering sweep, point and function
generator sweeps.

*RST TRIGger1

Key Entry Trigger 1 Trigger 2 Pulse

AM[1]|2:INTernal:SWEep:TRIGger:INTernal:SOURce
Supported All Models with Options UNT and 303

[: SOURce] : AM 1] | 2: | NTer nal : SWEep: TR Gger : | NTer nal : SOURce
PVl Deo| PSYNc
[ SOURce] : AM 1] | 2: | NTer nal : SWEep: TRI Gger : | NTer nal : SQURce?

This command selects the internal trigger source for the AM swept-sine

waveform.

PVIDeo This choice selects Pulse Video as the internal trigger
source for triggering sweep, point and function
generator sweeps.

PSYNc This choice selects Pulse Sync as the internal trigger
source for triggering sweep, point and function
generator sweeps.

*RST PSYN

Key Entry Pulse Video Pulse Sync
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AM[1]|2:INTernal:SWEep: TRIGger:SLOPe

Supported All Models with Options UNT and 303

[: SQURce] : AM 1] | 2: | NTer nal : SWEep: TR Gger : SLCPe
PCSitive| NEGati ve
[ SQURce] : AM 1] | 2: | NTer nal : SWEeep: TR Gger : SLCPe?

This command sets the polarity of an external signal at the TRIG 1, TRIG 2, or
PULSE BNC (see :AM[1]|2:INTernal:SWEep:TRIGger:EXTernal: SOURce) or
internal Pulse Video or Pulse Sync signal (see
:AM[1]|2:INTernal:SWEep:TRIGger:INTernal:SOURce) that will trigger a list or
step sweep.

POSitive The signal generator triggers an event when it detects a
rising edge on the source signal

NEGative The signal generator triggers an event when it detects a
falling edge on the source signal

*RST POS

Key Entry Int/Ext Trigger Polarity Neg Pos

:AM:MODE

Supported All Models with Option UNT
[ SOURce] : AM MCDE DEEP| NCR\VA
[: SOURce] : AM MCDE?

This command sets the amplitude modulation mode. DEEP provides an AM
depth with greater dynamic range. NORMal sets AM to standard operation.

Default DEEP
Key Entry AM Mode Normal Deep
Remarks The RF carrier is modulated when you have set the

signal generator’s modulation state to ON, see
:MODulation[:STATe] command for more information.

Whenever amplitude modulation is enabled, the AM
annunciator is turned on in the display.

:AM[1]|2:SOURce

Supported All Models with Option UNT

[ SOURce] : AM 1] | 2: SQURce
FUNCti on[ 1] | FUNCx i on2| SWEep| DUAL| NO Se[ 1] | NO Se2| EXT[ 1] | EXT2
[: SOURce] : AM 1] | 2: SOURce?

This command sets the source to generate the amplitude modulation.
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FUNCtion[1] Selects function generator 1 as the modulation source.

FUNCtion[2] Selects function generator 2 as the modulation source.

SWEep Selects the swept function generator as the modulation
source.

DUAL Selects the dual function generator as the modulation
source.

NOISe[1] Selects noise generator 1 as the modulation source.

NOISe2 Selects noise generator 2 as the modulation source.

EXTI1] Selects an externally applied signal as the modulation
input. Connect the signal to the EXT 1 connector.

EXT2 Selects an externally applied signal as the modulation
input. Connect the signal to the EXT 2 connector.

*RST FUNCtion[1]

Key Entry Ext1 Func Gen1 Dual Func Gen Noise Gen 1

Ext2 FuncGen2  SweptFunc Gen  Noise Gen 2
Remarks A 1.0V, inputis required for calibrated AM depth
settings.

The externally applied, ac-coupled input signal is tested
for a voltage level and a display annunciator will report
a high or low condition if that voltage is > £3% of 1 V,,.

Only FUNCT, FUNC2, EXTT and EXT2 are available
without Option 303.

AM[1]|2:STATe

Supported All Models with Option UNT

[: SOURce] : AM 1] | 2: STATe ON GFF| 1| O
[ SOURce] : AM 1] | 2: STATe?

This command enables or disables the amplitude modulation for the selected

path.
*RST 0
Key Entry AM Off On
Remarks The RF carrier is modulated when you have set the

signal generator’s modulation state to ON, see
:MODulation[:STATe] command for more information.
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Whenever amplitude modulation is enabled, the AM
annunciator is turned on in the display.

AM[T]|2:TYPE
Supported All models with Option UNT

[: SQURce] : AM 1] | 2: TYPE LI Near | EXPonent i al
[: SOURce] : AM 1] | 2: TYPE?

This command sets the AM type to linear or exponential AM.

LINear This choice selects linear AM type with depth values in
units of percent/volt.

EXPonential This choice selects exponential AM type with depth
values in units of dB/volt.

Example
: AM2: TYPE EXP
The preceding example selects exponential type depth values for AM path 2.
*RST LIN
Key Entry AM Type LIN EXP
AM:WIDeband:STATe

Supported All Models with Option UNT

[ SQURce] : AM W Deband: STATe ON| OFF| 1| 0
[ SOURce] : AM W Deband: STATe?
This command toggles the state of wideband AM, which provides bandwidth

beyond that of standard AM by utilizing an external modulating signal
connected to the | Input.

*RST 0
Key Entry AM Path12WB  AM Off On
Remarks Instruments that have 9kHz as their lowest frequency
cannot have wideband AM at frequencies from 9kHz up
to bMHz.
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Frequency Modulation Subsystem-Option UNT ([:SOURce])

‘FM[1]]2:EXTernal[1]]2: COUPling
Supported All Models with Option UNT

[ SOURce] : FM 1] | 2: EXTernal [ 1] | 2: GOUPl i ng ACl DC

[: SOURce] : FM 1] | 2: EXTernal [ 1] | 2: COUPl i ng?

This command sets the coupling for the frequency modulation source through
the selected external input connector.

Use this command with the EXTernal[1]|2:DC command to remove the effects
of DC and optimize the DCFM calibration.

AC This choice only passes ac signal components.

DC This choice passes both ac and dc signal components.
*RST DC

Key Entry Ext Coupling DC AC

Remarks The command does not change the currently active

source or switch the current modulation on or off. The
modulating signal may be the sum of several signals,
either internal or external sources.

:FM[1]]2:EXTernal[1]|2:IMPedance
Supported All Models with Option UNT

[ SQURce] : FM EXTer nal [ 1] | 2: | MPedance 50| 600| 1000000
[ SOURce] : FM EXTer nal [ 1] | 2: | MPedance?

This command sets the input impedance for the externally-applied FM input

signal.
50 This choice selects 50 Ohm input impedance.
600 This choice selects 600 Ohm input impedance.
1000000 This choice selects T MOhm input impedance.
*RST 50 Ohm
Key Entry Ext Impedance 50 Ohm 600 Ohm 1 MOhm

:FM[1]]2:INTernal: DUAL:FUNCtion2:AMPLitude: PERCent
Supported All Models with Options UNT and 303

[ SOURce] : FM 1] | 2: I NTer nal : DUAL: FUNCt i on2: AMPLI t ude: PERCent
<val ue><uni t >
[ SOURce] : FM 1] | 2: I NTer nal : DUAL: FUNCt i on2: AMPLI t ude: PERCent ?
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This command sets the amplitude of tone 2 of the internal dual function
generator source as a percent of the peak analog modulation amplitude. Tone
1 of the internal dual function generator source will make up the remaining

amplitude.
*RST 50.0
Range 0t0 100.0%
Key Entry FM Tone 2 Ampl % of Peak

:FM[1]]2:INTernal: DUAL:FUNCtion2:POFFset
Supported All Models with Options UNT and 303

[ SOURce] : FM 1] | 2: I NTer nal : DUAL: FUNCt i on2: PCFFset
<val ue><uni t >
[: SQURce] : FM 1] | 2: I NTer nal : DUAL: FUNCt i on2: PCFFset ?

This command sets the phase offset in degrees or radians of tone 2 in relation
to tone 1 of the internal dual function generator source.

*RST 0.000 rad
Range -6.290t0 6.290 rad
-360.4 to 360.4 deg
Key Entry FM Tone 2 Phase Offset

:FM[1]|2:INTernal: DUAL: FUNCtion[1]|2: FREQuency
Supported All Models with Options UNT and 303

[ SOURce] : FM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: FREQuency
<val ue><uni t >
[ SOURce] : FM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: FREQuency?

This command sets the frequency of tone 1 (default) or tone 2 of the internal
dual function generator source.

*RST 400.0 Hz
Range 100.0 mHz to 6.25 MHz
Key Entry FM Tone 1 Freq FM Tone 2 Freq

:FM[1]|2:INTernal: DUAL:FUNCtion[1]|2:SHAPe
Supported All Models with Options UNT and 303
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Frequency Modulation Subsystem-0Option UNT ([:SOURce])

[ SOURce] : FM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: SHAPe
S| NE| TR angl e|] SQUar e| RAMP
[: SOURce] : FM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: SHAPe?

This command sets the shape of tone 1 (default) or tone 2 of the internal dual
function generator source.

*RST SI NE

Key Entry FM Tone 1 Waveform FM Tone 2 Waveform

:FM[1]]2:INTernal: DUAL:FUNCtion[1]|2:SHAPe:RAMP
Supported All Models with Options UNT and 303

[: SOURce] : FM 1] | 2: I NTer nal : DUAL: FUNCt i on[ 1] | 2: SHAPe: RAMP
PCSitive| NEGat i ve
[ SOURce] : FM 1] | 2: | NTer nal : DUAL: FUNCt i on[ 1] | 2: SHAPe: RAMP?

This command sets the ramp direction of the selected tone (1 or 2) of the
internal dual function generator source when
‘FM[1]|2:INTernal: DUAL:FUNCtion[1]|2:SHAPe is set to RAMP.

*RST POS

Key Entry Pos Ramp Neg Ramp

:FM:INTernal:FREQuency:STEP[:INCRement]
Supported All Models with Option UNT

[: SOURce] : FM 1] | 2: I NTer nal [ 1] | 2: FREQuency: STEP[ : | NCRemrent ]
<nune
[ SOURce] : FM 1] | 2: | NTer nal [ 1] | 2: FREQuency: STEP[ : | NCRernrent | ?

This command sets the step increment for the internal frequency modulation.

The variable <num> sets the entered value in units of Hertz.

*RST +5.00000000E+002 (persistent value; use
'PRESet:PERSistent to restore the factory preset value)

Range 0.1-6.25E6

Key Entry Incr Set

Remarks The value set by this command is used with the UP and

DOWN choices for the FM frequency setting. Refer to
:FM[1]|2:INTernal:FUNCtion[1]|2:FREQuency command
for more information.

The setting enabled by this command is not affected by
signal generator power-on, preset, or * RST.
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:FM[1]]2:INTernal: FUNCtion[1]|2:FREQuency
Supported All Models with Option UNT

[: SOQURce] : FM 1] | 2: I NTer nal : FUNCti on[ 1] | 2: FREQuency
<val ue><uni t >| UP| DOMN
[ SQURce] : FM 1] | 2: I NTer nal : FUNCti on[ 1] | 2: FREQuency?

This command sets the internal frequency modulation rate for the following
applications:

— the start frequency for a swept-sine waveform

— the frequency rate for all other waveforms

*RST +4.00000000E+002
Range All Waveforms: 0.1 Hz-2 MHz
Key Entry FM Rate

:FM[1]|2:INTernal:FUNCtion[1]|2:POFFset
Supported All Models with Options UNT and 303

[ SOURce] : FM 1] | 2: I NTer nal : FUNCti on[ 1] | 2: PCFFset
<val ue><uni t >
[ SOURce] : FM 1] | 2: I NTer nal : FUNCti on[ 1] | 2: PCFFset ?

This command sets the phase offset in degrees or radians of internal function
generator source.

*RST 0.000 rad
Range -6.290t0 6.290 rad
-360.4 to 360.4 deg
Key Entry FM Phase Offset

:FM[1]]2:INTernal:FUNCtion[1]|2:SHAPe
Supported All Models with Option UNT

[ SOURce] : FM 1] | 2: I NTer nal : FUNCt i on[ 1] | 2: SHAPe
S| NE| SQUar e| RAMP| PULSe
[: SQURce] : FM 1] | 2: I NTer nal : FUNCti on[ 1] | 2: SHAPe?

This command sets the FM waveform type.
*RST SI NE
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Remarks The waveform selection is only valid when INT is the
source selection. Refer to “:FM[1]|2:SOURce” on page
272 for source type selection.

SINE is the only shape available without Option 303.

:FM[1]|2:INTernal:FUNCtion[1]|2:SHAPe:RAMP
Supported All Models with Options UNT and 303

[ SOURce] : FM 1] | 2: I NTer nal : FUNCt i on[ 1] | 2: SHAPe: RAMP
PGS tive| NEGati ve
[: SQURce] : FM 1] | 2: I NTer nal : FUNCt i on[ 1] | 2: SHAPe: RAMP?

This command sets the ramp direction when
FM[1]]2:INTernal:FUNCtion[1]|2:SHAPe is set to RAMP.

*RST POS

Key Entry Pos Ramp Neg Ramp

:FM[1]]2:INTernal:NOISe[1]|2:TYPe
Supported All Models with Options UNT and 303

[ SOURce] : FM 1] | 2: I NTer nal : NO Se[ 1] | 2: TYPe UN For i} GAUSsi an
[ SOURce] : FM 1] | 2: I NTernal : NO Se[ 1] | 2: TYPe?

This command sets the noise type when “:FM[1]|2:SOURce” on page 272 is
set to NOISe[1] or NOISe2.

*RST POS

Key Entry Noise Gen 1 Noise Gen 2

:FM[1]|2:INTernal: SWEep: FUNCtion:FREQuency:STARt
Supported All Models with Options UNT and 303

[: SQURce] : FM 1] | 2: I NTer nal : SWEep: FUNCt i on: FREQuency: STARt
<val ><uni t s>
[: SQURce] : FM 1] | 2: | NTer nal : SWEep: FUNCt i on: FREQuency: STARt ?

This command sets the start frequency for the swept function generator.

*RST 400.0 Hz
Range 100 mHz to 6.250 MHz
Key Entry FM Start Freq

:FM[1]]2:INTernal:SWEep:FUNCtion:FREQuency:STOP
Supported All Models with Options UNT and 303
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[: SQURce] : FM 1] | 2: | NTer nal : SWEep: FUNCt i on: FREQuency: STCP
<val ><uni t s>
[: SQURce] : FM 1] | 2: | NTer nal : SWEep: FUNCt i on: FREQuency: STCP?

This command sets the stop frequency for the swept function generator.

*RST 400.0 Hz
Range 100 mHz to 6.250 MHz
Key Entry FM Stop Freq

:FM[1]|2:INTernal:SWEep: FUNCtion:SHAPe
Supported All Models with Options UNT and 303

[ SQURce] : FM 1] | 2: | NTer nal : SWEep: FUNCt i on: SHAPe
S| NE| TR angl e| SQUar e| RAMP
[: SOURce] : FM 1] | 2: | NTer nal : SWEep: FUNCt i on: SHAPe?

This command sets the FM waveform type for the swept function generator.

*RST SI NE

Key Entry FM Sweep Waveform

:FM[1]|2:INTernal: SWEep: FUNCtion:SHAPe: RAMP
Supported All Models with Options UNT and 303

[ SQURce] : FM 1] | 2: | NTer nal : SWEep: FUNCt i on: SHAPe: RAMP
PGS tive| NEGati ve
[: SQURce] : FM 1] | 2: I NTer nal : SWEep: FUNCt i on: SHAPe: RAMP?

This command sets the ramp direction for the swept function generator when
FM[1]|2:INTernal: SWEep:FUNCtion:SHAPe is set to RAMP.

*RST POS

Key Entry Pos Ramp Neg Ramp

:FM[1]]2:INTernal: SWEep:RATE[1]|2
Supported All Models with Options UNT and 303

[: SQURce] : FM 1] | 2: | NTer nal : SWEep: RATE[ 1] | 2 <val ><uni t s>
[ SOURce] : FM 1] | 2: | NTer nal : SWeep: RATE[ 1] | 2?

This command sets the sweep rate for the FM swept-sine waveform.
The sweep rate function is only available for internal source 1.

*RST +4.00000000E+002

Range 0.5 Hz to 100 kHz
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Key Entry FM Sweep Rate

‘FM[1]]2:INTernal:SWEep:SHAPe
Supported All Models with Options UNT and 303

[ SOURce] : FM 1] | 2: | NTer nal : SWEep: SHAPe SAWoot h| TR angl e
[: SOURce] : FM 1] | 2: | NTer nal : SWeep: SHAPe?

This command selects the sweep shape.

SAWTooth A sawtooth sweep shape only sweeps from start freq to
stop freq.
TRlangle A triangle sweep sweeps from start freq to stop freq and

back to start freq. With a triangle shape sweep you can
choose a different sweep rate for start freq to stop freq
and another sweep rate for stop freq to start freq.

*RST SAWoot h

Key Entry FM Sweep Shape

:FM[1]]2:INTernal:SWEep: TIME:COUPled
Supported All Models with Options UNT and 303

[: SOURce] : FM 1] | 2: | NTer nal : SWeep: TI ME: COUPl ed ON CFF| 1| O
[: SQURce] : FM 1] | 2: | NTer nal : SWeep: TI ME: COUPI ed?

This command sets the couplings between start-to-stop values and
stop-to-start values for FM sweep times and rates. The sweep times coupled
to on.

Use this command when :FM[1]|2:INTernal:SWEep:SHAPe is set to TRlangle.

ONI1 This choice uses the same sweep time for both start freq
to stop freq and stop freq to start freq sweeps of a
triangle shape sweep. If sweep times coupled is ON,
sweep time and rate is only set by the Start -> Stop

softkeys.
OFF|O This choice disables sweep time couplings.
*RST CFF
Key Entry FM Sweep Times Coupled Off On

FM[1]]2:INTernal:SWEep:TIME[1]|2
Supported All Models with Options UNT and 303

[: SOURce] : FM 1] | 2: | NTer nal : SWeep: TI ME[ 1] | 2 <val ><uni t >
[: SQURce] : FM 1] | 2: | NTer nal : SWeep: TI ME[ 1] | 2?
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This command sets the sweep time for the swept-sine waveform.

*RST +1.00000000E-001
Range 1.0mS-65.535S
Key Entry FM Sweep Time

:FM[1]]2:INTernal:SWEep:TRIGger
Supported All Models with Options UNT and 303

[ SOURce] : FM 1] | 2: | NTer nal : SWEep: TR Gger
BUS| | Medi at e| EXTer nal | | NTer nal | KEY
[: SQURce] : FM 1] | 2: | NTer nal : SWeep: TR Gger ?

This command sets the trigger source for the frequency modulated swept-sine

waveform.

BUS This choice enables GPIB triggering using the * TRGor
CET command or LAN and RS-232 triggering using the
*TRGcommand.

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 TRIG 1, TRIG 2, or
PULSE BNC connector.

INTernal This choice enables the triggering of a sweep event by
an internal Pulse Video or Pulse Sync signal.

KEY This choice enables triggering through front panel
interaction by pressing the Trigger key.

*RST IMM

Key Entry Bus Free Run Ext Int Trigger Key

‘FM[1]|2:INTernal: SWEep: TRIGger:EXTernal: SOURce
Supported All Models with Options UNT and 303
[ SOURce] : FM 1] | 2: | NTer nal : SWEep: TR Gger : EXTer nal : SQURce
TR Cger [ 1] | TRI Cger 2| PULSe
[: SQURce] : FM 1] | 2: | NTer nal : SWEep: TR Gger : EXTer nal : SOURce?
This command selects the external trigger source for the FM swept-sine

waveform. With external triggering, the selected bi-directional BNC is
config