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In ThisManual

This manual contains reference information to help you program the Keysight
B2980 series over the remote interface using the SCPI programming language. The
B2980 supports the SCPI programming language on all of its remote 1/O interfaces.

Chapter 1, “Programming Basics.”

Describes a basic information for programming the B2980, and contains a brief
introduction to the SCPI programming language, the data output format, the
status system diagram, and the non-volatile settings.

Chapter 2, “ Subsystem Command Summary.”
Lists the B2980 SCPI subsystem commands and summary descriptions.
Chapter 3, “Common Commands.”

Provides reference information such as description and command syntax of
SCPI common commands available for the B2980.

Chapter 4, “ Subsystem Commands.”

Provides reference information such as description and command syntax of
device specific SCPI commands available for the B2980.

Chapter 5, “Error Messages.”

Lists the B2980 error messages, and provides error number, error message and
description.

See User's Guide for information about the B2980 itself.
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Programming Basics

This chapter describes a basic information for programming Keysight B2980, and
consists of the following sections.

* “SCPI Commands’

e “SCPl Messages’

» “SCPI Command Completion”

» “SCPI Conventions and Data Formats”
» “Data Output Format”

* “GPIB Capability”

e “Status Byte”

» “Status System Diagram”

*  “Non-Volatile Settings’
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SCPI Commands

SCPI (Standard Commands for Programmable Instruments) is a programming
language for controlling test and measurement instruments. SCPI provides
instrument control with a standardized command syntax and style, aswell asa
standardized data interchange format.

SCPI hastwo types of commands, common and subsystem.

e Common commands

Common commands are defined by the |EEE 488.2 standard to perform
common interface functions such as reset, status, and synchronization. All
common commands consist of athree-letter mnemonic preceded by an asterisk:
*RST, *IDN?, * SRE 8. Common commands bel ong to the | EEE-488.2 Common
Commands group.

*  Subsystem commands

Subsystem commands perform specific instrument functions. They can be a
single command or a group of commands. The groups are comprised of
commands that extend one or more levels below the root. Subsystem commands
are arranged a phabetically according to the function they perform. The
following example shows a portion of a subsystem command tree, from which
you access the commands located a ong the various paths. Some [optional ]
commands have been included for clarity.

Example:

: 1 NPut
1 ZCORr ect
[: STATe] <Bool>
[: STATe] <Bool>

[ : SENSe]
:FUNCt i on
[:ON] function[, function[, function]]
: CURRent [ : DC]
1 RANGe <range>
: AUTO <Bool>

Multiple Commandsin a M essage

Multiple SCPI commands can be combined and sent as a single message with one
message terminator. There are two important considerations when sending several
commands within a single message.
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e Useasemicolon to separate commands within a message.

e Thereisan implied header path that affects how commands are interpreted by
the instrument.

The header path can be thought of as a string that is inserted before each command
within amessage. For the first command in a message, the header path is anull
string. For each subsequent command, the header path is defined as the characters
that make up the headers of the previous command in the message up to and
including the last colon separator. An example of a message with two commandsis:

I NPut : STATe OFF; ZCORr ect : STATe ON

which shows the use of the semicolon separating the two commands, and aso
illustrates the header path concept. Note that with the second command, the leading
header “INPut” was omitted because after the “INPut:STATe OFF’ command, the
header path became defined as“INPut” and thus the instrument interpreted the
second command as:

I NPut : ZCORr ect : STATe ON

Infact, it would have been syntactically incorrect to include the “INPut” explicitly
in the second command, since the result after combining it with the header path
would be:

I NPut : | NPut : ZCORr ect : STATe ON

which isincorrect.

Moving Between Subsystems

In order to combine commands from different subsystems, you must reset the header
path to anull string within amessage. Thisis done by beginning the command with
acolon (:), which discards any previous header path. For example, you could disable
the zero correct function and check the status of the Operation Condition register
with a single message by using aroot specifier asfollows:

I NPut : ZCORr ect : STATe OFF; : STATus: OPERati on: CONDi ti on?

The following message shows how to combine commands from different
subsystems as well as within the same subsystem:

SENSe: TOUTput : STATe ON; SI GNal TOUT; : CURRent : RANGe: AUTO ON

Note the use of the optional header STATe to maintain the correct path within the
subsystems, and the use of the root specifier to move between subsystems.
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Including Common Commands

You can combine common commands and subsystem commands into asingle
message. Treat the common command as a message unit by separating it with a
semicolon (the message unit separator). Common commands do not affect the
header path; you may insert them anywhere in the message.

I NPut OFF; *RCL 1;1NPut ON

Using Queries
Observe the following precautions when using queries.

» Add ablank space between the query indicator (?) and any subsequent
parameter such as a channel list.

» Allocate a proper number of variables for the returned data.

» Read back all the results of a query before sending another command to the
instrument. Otherwise, a Query Interrupted error will occur and the unreturned
datawill be lost.

Coupled Commands

When commands are coupled, it means that the value sent by one command is
affected by the settings of another command. For example, the following commands
are coupled:

[ SENSe: ] CURRent : RANGe and [ SENSe: ] CURRent : RANGe: AUTO

If arange command is sent to place a current measurement range into a specified
setting when the present setting is auto-ranging, a specified range setting overrides
the present auto-ranging setting.
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SCPI Messages

There are two types of SCPI messages, program and response.

» A program message consists of one or more properly formatted SCPI commands
sent from the controller to the instrument. The message, which may be sent at
any time, requests the instrument to perform some action.

* A response message consists of datain a specific SCPI format sent from the
instrument to the controller. The instrument sends the message only when
commanded by a program message “ query.”

The following figure illustrates the SCPI message structure.

Keyword Data Message unit Query indicator

L J Message terminator

: SOUR1 : VOLT \10;MODE lFIX{ :‘MEAS? | (@Q1) <NL>
[ |

Numeric suffix Space
Keyword separator Message unit separator Root specifier Channel list
Headers

Headers, also referred to as keywords, areinstructions recognized by the instrument.
Headers may take along form or a short form. In the long form, the header is
completely spelled out, such as CURRENT, STATUS, and MEDIAN. In the short
form, the header includes only the first three or four letters, such as CURR, STAT,
and MED.

When the long form notation is used in this document, the capital lettersindicate the
corresponding short form. For example, when MEASure is the long form, MEAS
will be the short form equivalent.

M essage Unit

The simplest form of an SCPI command is a single message unit consisting of a
command header (or keyword) followed by a message terminator such as anewline.
The message unit may include a parameter after the header. The parameter can be a
numeric value or a string.
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*RST<NL>
CURRent : RANGe 0. 02<NL>

M essage Unit Separ ator

When two or more message units are combined into a compound message, separate
the units with semicolons.

STATus: OPERat i on?; QUESt i onabl e?

Root Specifier

When it precedes the first header of a message unit, acolon is interpreted as aroot
specifier. It tells the command parser that thisis the root or the top node of the
command tree.

Query Indicator

Following a header with a question mark turnsit into a query (VOLTage?,
VOLTage: TRIGgered?). The ?isthe query indicator. If aquery contains parameters,
place the query indicator at the end of the last header, before the parameters.

CURRent : RANGe? MAX

M essage Ter minator

A terminator informs SCPI that it has reached the end of a message. The following
message terminators are permitted.

* newline <NL>, expressed in ASCII as decimal 10 or hex OA
» end or identify <END> (EOI with ATN false)

* both of the above <NL><END>

» aso<CR><NL>

In the examples used in this document, there is an assumed message terminator at
the end of each message.
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Numeric Suffix

All command headers can be accompanied by a numeric suffix for differentiating
multiple instances of the same structure, i.e. for multi-channel instruments. The
numeric suffix can be appended to both long and short forms. For example, TRIG1
isthe short form of TRIGgerl. A numeric suffix of Lisimplied on all command
headers that do not explicitly define a suffix; thus, TRIG is equivaent to TRIGL.

For B2980 SCPI commands, some commands have a numeric suffix for classifying
the channels, the trigger lines, etc. The numeric suffix is an optional character, and
can be expressed by [c], [d], [h], [i], [j], and [n], where:

cistheinteger 1 or 2, used to specify the channel 1 or 2, respectively. Note that only
1isavailable on the present B2980 products.

distheinteger 1 or 2, used to specify the upper half (1) or lower half (2),
respectively, of the display area on the front panel display.

his aninteger between 1 and 100, used to specify avariable in a program memory.
i istheinteger 1 or 2, used to specify the internal trigger line 1 or 2, respectively.

j istheinteger 1 or 2, used to specify the primary (1) or secondary (2), respectively.
nisan integer between 1 and 7, used to specify aDigital 1/O pin.

Abbreviating the numeric suffix gives the same result as specifying 1.

Channd List Parameter

The channel list parameter is used for identifying the channel number aswell as the
numeric suffix.

The notation ( @L, 2) specifiesachannel list that includes channels 1 and 2.
The notation ( @L: 2) specifiesachanne list that includes channels 1 to 2.

In the B2980 SCPI commands, the channel list parameter is only available on
certain commands which requires specification of the channel itself (e.g. some
commands of the MMEMory Subsystem).

Note that only ( @) isavailable on the present B2980 products.
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SCPI Command Completion

SCPI commands sent to the instrument are processed either sequentially or in
parallel. Sequential commands finish execution before the subsequent command is
started. Parallel commands allow other commands to begin executing while the
parallel command is still executing.

The *WALI, *OPC, and * OPC? common commands provide different ways of
indicating when al transmitted commands, including any parallel ones, have
completed their operations. Some practical considerations for using these
commands are as follows:

*WALI - prevents the instrument from processing subsegquent commands until all
pending operations are compl eted.

*OPC? - places a 1 in the Output Queue when all pending operations have
completed. Since it requires your program to read the returned val ue before
executing the next program statement, * OPC? can be used to cause the controller to
wait for commands to complete before proceeding with its program.

*OPC - sets the OPC status bit when all pending operations have completed. Since
your program can read this status bit on an interrupt basis, * OPC allows subsequent
commands to be executed.

NOTE: Thetrigger subsystem must be in the Idle state for the status OPC bit to be
true. Asfar astriggers are concerned, OPC is false whenever the trigger subsystem
isin the Initiated state.

Device Clear

You can send a Device Clear at any time to abort an SCPI command that may be
hanging up the GPIB interface. Device Clear aborts all transient and acquire actions,
clearsthe input and output buffers of the instrument and prepares the instrument to
accept a new command string. The error queue and all configuration states are left
unchanged by Device Clear.
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SCPI Conventions and Data For mats

The SCPI conventions shown in Table 1-1 are used throughout this document.

Data programmed or queried from the instrument is coded in ASCII. The data may
contain numeric values or character strings.

SCPI Conventions and Data For mats

Convention Description

Angle Items within angle brackets are parameter abbreviations. For

brackets < > example, <NR1> indicates a specific form of numerical data.

Vertical bar | Vertical bars separate alternative parameters. For example,
<VOLT|CURR> indicates that either VOLT or CURR must be
placed there.

Square Items within square brackets are optional. The representation

brackets| ] [SENSe JCURRent means that SENSe: may be omitted.

Parentheses () | Itemswithin parentheses are used in place of the usual
parameter types to specify achannel list. The notation (@1:3)
specifies a channel list that includes channels 1, 2, and 3. The
notation (@1,3) specifies achannel list that includes only
channels 1 and 3.

Braces{ } Braces indicate parameters that may be repeated zero or more
times. It isused especially for representing arrays. The notation
<A>{,<B>} showsthat parameter “A” must be entered, while
parameter “B” omitted or may be entered one or more times.

<NR1> Digitswith animplied decimal point assumed at theright of the
least-significant digit. Example: 273

<NR2> Digits with an explicit decimal point. Example: 27.3

<NR3> Digits with an explicit decimal point and an exponent.
Example: 2.73E+02

<NRf> Extended format that includes <NR1>, <NR2> and <NR3>.
Examples: 273, 27.3, 2.73E+02
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Convention Description

<NRf+> Expanded decimal format that includes <NRf>, MIN, and
MAX. Examples: 273, 27.3, 2.73E+02, MAX.
MIN and MAX are the minimum and maximum limit values
that are implicit in the range specification for the parameter.

<NDN> Non-decimal numeric value. May also be represented in binary
preceded by “#B”, octal preceded by “#Q”, or hexadecimal
preceded by “#H". Examples: 29 (decimal), #B11101 (binary),
#Q35 (octal), #H1D (hexadecimal)

<Bool> Boolean data. Can be numeric (0, 1), or named (OFF, ON).

<SPD> String program data. Programs string parameters enclosed in
single or double quotes.

<CPD> Character program data. Programs discrete parameters.
Accepts both short form and long form.

<SRD> String response data. Returns string parameters enclosed in
single or double quotes.

<CRD> Character response data. Returns discrete parameters. Only the
short form of the parameter is returned.

<AARD> Arbitrary ASCII response data. Permits the return of
un-delimited 7-bit ASCII. This data type has an implied
message terminator.

<Block> Arbitrary block response data. Permits the return of definite
length and indefinite length arbitrary response data. This data
type has an implied message terminator.

<Expr> Channel list, group list, or math expression.

Channel list: Parenthetical data beginning with “ @”
Group list: Parenthetical data beginning with “ @”

Math expression: Parenthetical math expression (see
:CALCulate: MATH[:EXPRession][:DEFine] command)
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Data Output Format

B2980 supports the following data output formats for sending the result data. The
data contains all of the elements specified by the :FORMat:EL EMents:SENSe or
:FORMat:EL EMents:CAL Culate command. Available elements are voltage
measurement data, current measurement data, resistance measurement data,
calculation result data, time data, status data, source output setting data,
temperature, and humidity data.

A terminator <newline> (0x0a, 1 byte) is attached to the end of each data.

B2981A/B2983A supports current measurement data, time data, and status data
only.
» ASCII dataformat, set by :FORMat[:DATA] ASCii

Returnsthe result datain the comma-separated format. If the data contains three
elements, B2980 sends the data as shown in the following example.

Example: +1.000001E- 06,+1.000002E- 06,+9.999999E- 07<newline>
+9.910000E+37 indicates “not a number”.
+9.900000E+37 indicates positive infinity.
- 9.900000E+37 indicates negative infinity.
» |EEE-754 single precision format, set by :FORMat[:DATA] REAL,32

4-byte definite length block data, #<number of digits for byte length><byte
length><byte>...<byte><terminator>. For example, two data elements are sent
by a data block which consists of a header (3 bytes, #18), two 4-byte data, and a
terminator (1 byte). A 4-byte datais used for each data element. Each element
consists of afraction (bits 0 (LSB) to 22), exponent (bits 23 to 30), and sign (bit
31).

Order of bytes set by :FORMat:BORDer NORMal (default): byte 1 to 4
Order of bytes set by :FORMat:BORDer SWAPped: byte 4 to 1
NaN indicates * not a number”.
+infinity indicates positive infinity.
- infinity indicates negative infinity.
» |EEE-754 double precision format, set by :FORMat[:DATA] REAL ,64
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8-byte definite length block data, #<number of digits for byte length><byte
length><byte>...<byte><terminator>. For example, one dataelement issent by a
data block which consists of a header (3 bytes, #18), one 8-byte data, and a
terminator (1 byte). An 8-byte datais used for each data element. Each element
consists of afraction (bits O (LSB) to 51), exponent (bits 52 to 62), and sign (bit
63).

Order of bytes set by :FORMat:BORDer NORMal (default): byte 1to 8
Order of bytes set by :FORMat:BORDer SWAPped: byte 8to 1

NaN indicates “ not a number”.

+infinity indicates positive infinity.

- infinity indicates negative infinity.

Satus Data

B2980 sends the status data with the result dataif it is specified by the
:FORMat:EL EMents:SENSe or :FORMat:EL EMents. CA L Culate command.

The status data is given by a binary-weighted sum of al bits set in the binary data.
For example, if bit 3 (decimal value = 8) and bit 5 (decimal value = 32) are set to 1,
the status data returns 40.

Bit definitions of the status data are shown in Table 1-2.
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Table 1-2 Bit Definitions of Satus Data

Bit

Description

Decimal value

M easurement range overflow
(Current/Charge measurement)

0:Noor 1: Yes

Oor1l

M easurement range overflow
(Voltage measurement)

0: Noor 1: Yes

Oor2

Measurement out of limit state
(Current/Charge measurement)

0: Noor 1: Yes

Oor4

Measurement out of limit state
(Voltage measurement)

0:Noor 1: Yes

Oor8

Zero correct function state
0: Disabled or 1: Enabled

Oor 16

Reference function (null offset cancel) state
(Current/Charge measurement)

0: Disabled or 1: Enabled

Oor 32

Reference function (null offset cancel) state
(Voltage measurement)

0: Disabled or 1: Enabled

Oor 64

Reference function (null offset cancel) state
(Resistance measurement)

0: Disabled or 1: Enabled

Oor 128

Voltage force over current

0: Noor 1: Yes

0 or 256

Median filter state
0: Disabled or 1: Enabled

Oor 512
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Bit Description Decimal value
10 Moving filter state Oor 1024
0: Disabled or 1: Enabled
11 Auto resistance measurement state 0 or 2048
0: Disabled or 1: Enabled
12 Voltage select for resi stance measurement 0 or 4096
0: Voltage measurement value or 1. Voltage force
value
13t0 15 | Not used
16t0 20 | Composite limit test result, 0 to 31 Oor
(1to 31) * 2716
(O or 65536 to
2031616)
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GPIB Capability

The following table lists the GPIB capabilities and functions of the B2980. These
functions provide the means for an instrument to receive, process, and transmit,
commands, data, and status over the GPIB bus.

Interface Function Code Description

Source Handshake SH1 Complete capability

Acceptor Handshake | AH1 Complete capability

Talker T6 Basic Talker: YES

Serid Poll: YES

Talk Only Mode: NO

Unaddressif MLA (my listen address): YES

Listener L4 Basic Listener: YES
Unaddressif MTA (my talk address): YES
Listen Only Mode: NO

Service Request SR1 Complete capability

Remote/L ocal RL1 Complete capability (with local lockout)
Parallel Poll PPO No capability

Device Clear DC1 Complete capability

Device Trigger DT1 Complete capability

Controller Function Co No capability

Driver Electronics E1l Open Collector
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Satus Byte

Status byte bits are turned off or on (0 or 1) to represent the instrument operation
status. When you execute a serial poll, an external computer (controller) reads the
contents of the status byte, and responds accordingly. When an unmasked status bit
issetto “1”, theinstrument sends an SRQ to the controller, causing the controller to
perform an interrupt service routine.

Bit D\?:IT:I Description
0 1 M easurement status summary
1 2 Not used
2 4 Error queue not empty
3 8 Questionabl e status summary
4 16 Output buffer
5 32 Event status byte summary
6 64 Master status summary (Request for service)
7 128 Operation status summary

The status byte register can be read with either a seria poll or the * STB? query
command. Serial poll isalow-level GPIB command.

In general, use seria polling (not * STB?) inside interrupt service routines. Use
*STB?in other cases (not in interrupt service routine) when you want to know the
value of the Status Byte.
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Satus System Diagram

» Figure 1-1, “B2980 Status System Overview.”
» Figure 1-2, “Measurement Status Register.”

» Figure 1-3, “Questionable Status Register.”

» Figure 1-4, “ Standard Event Status Register.”
» Figure 1-5, “Operation Status Register.”

Figure1-1 B2980 Satus System Overview

’m‘ ‘ Measurement Status ’—

Notes:

C = Condition register
T =Transition filter
EV = Event register
EN = Enable register

‘ Questionable Status ’—

:SYST:ERR? Status Byte
EN

<1>
<2>

Output Buffer ‘

<4>
<8>

<16 >
<32>

[slofo]+]e]s][-]o]e

<128 >

Serial Poll *SRE <value>
*STB? *SRE ?

‘ Standard Event Status Summary Bit (RQS)

‘ Operation Status ’7
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Figure1-2 Measurement Status Register

‘ Measurement Status

C T EV EN

o] e Limit Test Summary [ = <1>

EN ~71  Sample Buffer Available 1_% <2>

> |57t  Sample Buffer Full T% <4>

3 | = Trace Buffer Available T% <8>

2 | {27 Trace Buffer Full 4 <16 >

5 | 5 <32 >

6 | T% <64 >

7] 7 = <128 >

8 | = <256 >

o | o = <512

70 | 10 = <1024 >

11| 11— <2048 >

12 | 12 <4096 >

13 | 13 <8192 >

2 | a4 ) <16384 >

15 | 15 3 Not Used

T
STAT :MEAS :—C|O_ND? iSTAT :MEAS :EVEN 7 Notes:

STAT :MEAS :NTR <enable > iSTAT :MEAS :ENAB 7 C = Condition register
STAT :MEAS :NTR ? :STAT :MEAS :ENAB T = Transition filter
'STAT :MEAS :PTR <enable> EV' = Event register
:STAT :MEAS :PTR ? EN = Enable register
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Figure1-3 Questionable Satus Register

Notes:

C = Condition register
T = Transition filter

EV = Eventregister
EN = Enable register

Questionable Status

C T EV EN
o | 0] T% <1>

7 1 1+ <2>
B BN T% <4>
=1 3 3 | N <8>
2 | e Over Temperature T% <16 >
5 T 5 <32>
T ..g... T% <64 >
1 7 7 <i128>
s | %1 Calibration Result 8 — <256 >
s Self-Test Result o <512 >
Mol {10 Interlock 10— <1024 >
17 | i777% TransientEventlost [77 -y <2048 >
? Acquire Event Lost T% < 4096 >
EER 13— <8192 >
72l 14— <16384 >
15 | 15— Not Used

:STAT :QUES :EVEN ?

:STAT :QUES :ENAB ?
:STAT :QUES :NTR <enable > :STAT :QUES :ENAB
:STAT :QUES :NTR ?
:STAT :QUES :PTR <enable>
:STAT :QUES :PTR ?

:STAT :QUES :COND ?
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Status System Diagram

Figure1-4 Sandard Event Satus Register

‘ Standard Event Status

EV EN
Operation Complete —{ 0 || <1>
- <2>
Query Error —1 2 ] <4>
Device Error —Z_ <8>
Execution Error — 4 |— <16>
Command Error — 5 |—]| <32>
6 —| <64>
Power On — 7 [—] <128 >
‘ESR?  'ESE <value>
"ESE? Notes:
C = Condition register
T = Transition filter
EV = Event register
EN = Enable register
Figure 1-5 Operation Satus Register

Operation Status

C EV EN
o] Calibration/Self-Test Running 0| 3 <1>
ER - Transition Idle 1_H <2>
BN =51 Waiting for Transition Trigger T% <4>
T R Waiting for Transition Arm T% <8>
=1 b Acquire Idle 4 <16 >
R ~~1  Waiting for Acquire Trigger T% <32>
E . Waiting for Acquire Arm T% <64 >
—1 5 7 <128 >
=1 e 8 = <256 >
~1 5 o <512 >
el e 0 | <1024 >
e e 11— <2048 >
EN re 12— <4096 >
? ey Instrument Locked F% <8192 >
2] s Program Running W% < 16384 >
R i ?% Not used
:STAT :OPER :COND ? 1 :STAT :OPER :EVEN ? Notes:
. . . ? = iti i
:STAT :OPER :NTR <enable > §1+ﬁ:|r' 8';%2 E'Itllﬁg ’ ‘|C' = ?rz:(siilfilgrr:gﬁgfter

:STAT :OPER :NTR ?
:STAT :OPER :PTR <enable>
:STAT :OPER :PTR ?

EV = Eventregister
EN = Enable register

Keysight B2980 SCPI Command Reference, Edition 1 1-21



Table1-3

Programming Basics
Non-Volatile Settings

Non-Volatile Settings

The following tables show the factory-shipped non-volatile settings of the
instrument. Information in non-volatile memory is NOT lost when power is turned
off. These settings are all customer-configurable.

Non-volatile Communication Settings

Setup item Factory default setting
DHCP Enabled
IP address 169.254.5.2
Subnet mask 255.255.0.0
Default gateway 0.0.0.0
Obtain DNS server from DHCP Enabled
DNS server 0.0.00
WINS server 0.0.0.0
Hostname A-B29xxA-nnnnn

Desired hostname

Desired service name

B29xxA: model number

nnnnn: suffix of serial number.

mDNS Enabled
Use DNS naming service Enabled
Use NetBIOS naming service Enabled
Domain name Not set
GPIB address 23

LXI identify Disabled
GPIB command interface Enabled
USB command interface Enabled
VXI1-11 command interface Enabled
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Setup item Factory default setting
SCPI telnet command interface Enabled
SCPI socket command interface Enabled
SCPI HiSLIP command interface Enabled
Web interface Enabled
Command prompt for a Telnet session B2900A>
Welcome message for a Telnet session Welcome to Keysight B2900A
Series
Table 1-4 Other Non-volatile Settings
Setup item Factory default setting
Remote display Enabled
Display color set 1
Beeper Enabled
Graphical web interface (web server) Enabled
Power-on program Not set
Line frequency 50 Hz
Power-on line frequency detection Enabled
Dua measure result display ON
Temperature display ON
Humidity display ON
Immediate voltage update by knob OFF

Temperature sensor Thermocouple
Temperature unit °C
Voltmeter inner shield connection Guard
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Subsystem Command Summary

This chapter lists al of the SCPI subsystem commands for Keysight B2980 and
provides the summary information of the command.

e “Setting Source Output and M easurement”
“SOURCce Subsystem (B2985A/B2987A),” for source setup
“SENSe Subsystem,” for measurement setup
“OUTPut Subsystem (B2985A/B2987A),” for using source output functions

“INPut Subsystem,” for enabling/disabling the current/charge input or zero
correct function

“Source Output Ranges’
“Measurement Ranges”
» “Controlling Source/Measure Trigger”

“TRIGger Subsystem (B2981A/B2983A does not support TRANsient.),” for
triggering source output and measurement

“LXI Subsystem,” for using LXI trigger event functions
» “Reading Source/Measure Data”
“FETCh Subsystem,” only for reading data
“FORMat Subsystem,” for data output format
“READ Subsystem,” for performing measurements
“MEASure Subsystem,” for a spot measurement
“CALCulate Subsystem,” for using math functions
“TRACe Subsystem,” for using trace buffer
» “Using Advanced Functions’
“HCOPy Subsystem,” for getting screen dump
“DISPlay Subsystem,” for front panel display setup
“MMEMory Subsystem,” for managing data memory
“PROGram Subsystem,” for using program memory
“SY STem Subsystem,” for using system functions
“STATus Subsystem,” for using status system
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Subsystem Command Summary

NOTE In the tables, Reset setting gives the initial setting or the default setting which is set
to the instrument when it isturned on or it receives the *RST command.
NOTE The following subsystem commands are classified under the TRIGger subsystem
because they are used for trigger operations.
* ABORt
« ARM
 IDLE
* INITiate
* TRIGger
For exampl es of the source output and measurement operation, see Figure 2-7. Also
see Figures 2-6 and 2-8 for using the trigger commands. For these commands, see
Table 2-10.
NOTE For details on numeric suffixes[c], [d], [h], [i], [j], and [n], see “Numeric Suffix” on
page 1-8.
NOTE
Model | Battery Measurement Function Voltage
No. Op. . - Source
Current | Voltage | Charge | Resistance | Temperature | Humidity
B2981A n.a
n.a n.a n.a n.a n.a n.a
B2983A yes
yes
B2985A n.a
yes yes yes yes yes yes
B2987A yes

OUTPut and SOURCce subsystem commands, and TRIGger: TRANSsient: commands
are not available on B2981A/B2983A, which does not have voltage source function.

FETCh: TEMPerature?, MEASure:VOLTage?, READ:CHARge?, and

SENSe:RESI stance: XXXX commands are hot available on B2981A/B2983A, which
does not have charge, voltage, resistance, temperature, humidity measurement
functions.
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The commands related to battery operation are not available on B2981A/B2985A.
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Subsystem Command Summary

Setting Source Output and Measurement

Setting Sour ce Output and M easurement

Figure 2-1 Arbitrary Wavefor ms, SQU
Square waveform  :SOUR:VOLT:MODE ARB, :SOUR:ARB:FUNC SQU
:SOUR:ARB:VOLT:SQU:TOP:-TIME ~ ~—>= -SOUR-ARB:VOLT-SQU-TOP
‘SOUR:ARB:VOLT:SQU:STARTIME
: | -~ :SOUR:ARB:VOLT:SQU:STAR
:SOUR:ARB:VOLT:SQU:END:TIME
Period must not exceed 1000 seconds. |
Table 2-1 SOURCce Subsystem (B2985A/B2987A)
Command Summary Reset setting
: SOUR[ c] : ARB: COUN count Sets the number of arbitrary waveforms 1
- SOUR] ¢] : ARB: COUN? [ DEFaul t | for the voltage output.
M Ni mun] MAXi muni count=DEFault|MINimum|MAXimum|
INFinite] 1 to 100000
: SOUR[ ¢] : ARB: VOLT: SQU: END: TI ME Set the end time of the square waveform | O
tinme output. Waveform period must not exceed
: SOUR[ c] : ARB: VOLT: SQU: END: TI ME? | 1000 seconds.
[ DEFaul t] M Nimunj MAXi mun] time=M INimum|MA Ximum|DEFault|0to
1000 seconds.
© SOUR[ c] : ARB: VOLT: SQU: STAR[ : LEV] | Setthestart level of the square waveform | O
I evel output.
;SOUR[ c]: ARB: VOLT: SQU: STAR: LEV] | |eyel=MINimum|MAXimum|DEFault|
? [DEFaul t| M Nimun MAXI munj minimum to maximum sourcevalue, in V.
See * Source Output Ranges’ on page
2-25.
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Setting Source Output and Measurement

Command Summary Reset setting
: SOUR[ c] : ARB: VOLT: SQU: STAR: TI ME Set the start time of the square waveform | 1.00E-04
tinme output. Waveform period must not exceed | seconds
: SOUR] c] : ARB: VOLT: SQU: STAR: TI ME? | 1000 seconds.
[ DEFaul t] M Ni munf MAXI mun time=MINimum|MAXimum|DEFault|1E-
4 to0 1000 seconds.
: SOUR[ c] : ARB: VOLT: SQU: TCP[ : LEV] Set the top level of the square waveform | O
I evel output.
t SQUR[ c] : ARB: VOLT: SQU: TOP[ : LEV] ? | |aygl=MINimum|MAXimum|DEFault]
[ DEFaul t] M Ni munf MAXI mun minimum to maximum sourcevalue, in V.
See * Source Output Ranges’ on page
2-25.
: SOUR[ c] : ARB: VOLT: SQU: TOP: TI ME Set the top time of the square waveform 1.00E-04
tinme output. Waveform period must not exceed | seconds
: SOUR[ ¢] : ARB: VOLT: SQU: TOP: TI ME? | 1000 seconds.
[ DEFaul t] M Nimunj MAXi mun] time=MINimum|MAXimum|DEFault|1E-
4 to0 1000 seconds.
: SOUR[ ¢] : ARB: FUNC] : SHAP] shape Selects the shape of the arbitrary SQU
: SOUR] c] : ARB: FUNC] : SHAP] ? waveform output.
shape= SQUare
: SOUR[ c] : VOLT: CENT dat a Sets the center or span value of the 0
: SOUR[ c] : VOLT: CENT? [ DEFaul t | voltage sweep output.
M Ni mun MAXi muni data=M I Nimum|MAXimum|DEFault|
: SOUR[ c] : VOLT: SPAN dat a minimum to maximum sourcevalue, inV. | 0

: SOUR[ c] : VOLT: SPAN? [ DEFaul t |
M Ni mum MAXi nunm

See “ Source Output Ranges’ on page
2-25.

The center and span values can be
expressed by the following formula,
using the start and stop values set by the
:SOUR][c]:VOLT:<STAR|STOP>
command. So the last command setting is
effective for these sweep parameters.

center = (start + stop)/2
span = stop - start

2-6
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Setting Source Output and Measurement

Command

Summary

Reset setting

:SOUR[ c]: VOLT[: LEV][: I MM [ : AMPL]
|l evel

:SOUR[ c]: VOLT[: LEV][: | MM [ : AMPL]
? [DEFaul t| M Ni muni MAXi nmunj

Changes the output level of the specified
source channel immediately.

level=MINimum|MAXimum|DEFault|
minimum to maximum sourcevalue, in V.
See * Source Output Ranges’ on page
2-25.

0

:SOUR[ c] : VOLT[: LEV] : TRI [ : AMPL]
|l evel

:SOUR[ c]: VOLT[: LEV]: TRIF : AMPL] ?
[ DEFaul t | M Ni nun MAXi nuni

Changes the output level of the specified
source channel immediately by receiving
atrigger from thetrigger source set by the
:TRIG[c]<:TRAN|[:ALL]>:SOUR
command.

level=MINimum|MAXimum|DEFault|
minimum to maximum sourcevalue, in V.
See * Source Output Ranges’ on page
2-25.

: SOUR[ c] : VOLT: MODE node
: SOUR[ ¢] : VOLT: MODE?

Selects the source mode, arbitrary
waveform, fixed, sweep, or list sweep of
the specified source channel.

mode=ARB|FI X ed|SWEep|LIST

FIX

:SOUR[ c] : VOLT: PO N points

: SOUR[ c] : VOLT: PO N? [ DEFaul t |
M Ni mum MAXi nunm

Sets the number of sweep steps for the
voltage sweep output.

points=M INimum|M A Ximum|DEFault|
1 to 100000

The points value can be expressed by the
following formula, using the step value
set by the :SOUR([c]:VOLT:STEP
command and the span value set by the
:SOUR([c]:VOLT:SPAN command.

points = span/step + 1 (where step is not
0)

points=1 sets step=0.

Keysight B2980 SCPI Command Reference, Edition 1
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Setting Source Output and Measurement

Command Summary Reset setting
: SOUR[ c] : VOLT: RANG r ange Sets the voltage output range of the 2V for
: SOUR] ¢] : VOLT: RANG? specified source channel. Thiscommand | voltage range

is effective when the automatic ranging
function is off.

range=MINimum|MAXimum|DEFault|
minimum to maximum sourcevalue, in V.
See * Source Output Ranges’ on page

2-25.
: SOUR[ c] : VOLT: RLI M STAT node Selectsif 20 MQ current-limiting resistor | OFF
- SOUR[ c] : VOLT: RLI M STAT? connectsto HI of Voltage Output in series

or not.

mode=1|ON|[0|OFF
: SOUR[ c] : VOLT: STAR dat a Setsthe start or stop value for the voltage | O
: SOUR] ¢] : VOLT: STAR? [ DEFaul t | sweep output.
M N munm MAXi mumj data=MINimum|MA Ximum|DEFault|
: SOUR[ c] : VOLT: STOP dat a minimum to maximum sourcevalue, inV. | 0
- SOUR ¢] : VOLT: STOP? [ DEFaul t | See " Source Output Ranges” on page
M Ni mun{ MAXi muni 2-25.

The start and stop values can be
expressed by the following formula,
using the center and span val ues set by
the :SOUR[c]:VOLT:<CENT|SPAN>
command. So the last command setting is
effective for these sweep parameters.

start = center - span/2

stop = center + span/2
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Setting Source Output and Measurement

Command Summary Reset setting
: SOUR[ c] : VOLT: STEP step Sets the sweep step value of the voltage 0
: SOUR] c] : VOLT: STEP? [ DEFaul t | sweep output.
M Ni mun] MAXi muni step=MINimum|MAXimum|DEFault|
minimum to maximum sourcevalue, in V.
See * Source Output Ranges’ on page
2-25.
The step value can be expressed by the
following formula, using the points value
set by the :SOUR[c]:VOLT:POIN
command and the span value set by the
:SOUR]c]:VOLT:SPAN command.
step = span/(points- 1) (where pointsis
not 1)
points=1 sets step=0.
: SOUR DI G DATA dat a Sets the output data to the GPIO pins
- SOUR: DI G DATA? (digital con_trol port) and read data from
the GPIO pins.
data=0to 127
©SOUR: DI G EXT[ n][: FUNC] function | Assignstheinput/output function to the DINP
: SOUR DI G EXT[ n] [ : FUNC] ? specified GPIO pin.
function=DIO|DINPut|TINPut| TOUT
:SOUR: DI G EXT[n]: POL pol arity Sets the polarity of the input/output NEG
: SOUR: DI G EXT[ n] : POL? function for the specified GPIO pin.
polarity=NEG|POS
: SOUR DI G EXT[ n] : TOQUT[ : EDGE] : POS | Selectsthetrigger output timing for the BOTH
position specified GPIO pin.
. SOUR DI G EXTL ] : TOUTL - EDGE] = PGS | position=BEForelAFTer|BOTH
: SOUR DI G EXT[ n] : TOUT[ : EDGE] : WD | Setsthe pulse width of the output trigger | 1.00E- 04
T width for the specified GPIO pin. seconds
: SOUR DI G EXT[ n] : TQUT[ : EDGE] : WD | jigith=MINimum|MA Ximum|DEFault|
T? [DEFaul t | M Ni mur MAXi mum 1E- 510 1E- 2 seconds
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Setting Source Output and Measurement

Command Summary Reset setting
: SOUR: DI G EXT[ n] : TOUT: TYPE type Selects the output trigger type for the EDGE
: SOUR: DI G EXT[ n] : TOUT: TYPE? specified GPIO pin.
type=EDGE|LEVel
©SOUR: DI G INT[i]: TOUT[ : EDGE] : POS | Selectsthetrigger output timing for the BOTH
posi tion internal trigger line 1 or 2.
;SQJRZ DI G I NT[i]: TOUT[ : EDGE] : PCS position=BEFore/AFTer[BOTH
: SOUR[ ¢] : FUNC: MCDE node Selects the source output mode of the VOLT
: SOUR] ¢] : FUNC: MODE? specified channel.
mode=VOLTage
: SOUR[ c] : FUNC: TRI G CONT node Enables or disables continuous trigger OFF
: SOUR c] : FUNC: TRI G CONT? output for the specified channel.
mode=0|OFF|1|JON
©SOUR[c]: LIST: VOLT Iist Sets the source output voltage datafor the | O
: SOUR] c] : LI ST: VOLT? specified channel.
list: List of the output voltage data.
Maximum of 100000 data can be set to
list. Each data must be separated by a
comma.
: SOUR[ c] : LI ST: VOLT: APP append_li | Addsthe source output voltage datato the
st end of thelist set by the

:SOURJ[¢]:LIST:VOLT command, to
which some data might be appended to by
this command. Total number of datain
the list must be < 100000.

append _list: List of the output voltage
data. Multiple data can be set to
append_list. Each data must be separated
by a comma.

:SOUR[ c]: LI ST: VOLT: PO N?

Returns the number of datain the list set
by the :SOUR][c]:LIST:VOLT command,
to which some data might be appended to
by the :SOUR][c]:LIST:VOLT:APP
command.

2-10
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Setting Source Output and Measurement

Command

Summary

Reset setting

:SOUR[ c] :
:SOUR[ c] :

LI ST: VOLT: STAR start
LI ST: VOLT: STAR?

Specifiesthe list sweep start point by
using the index of the list.

start: Index of thelist. 1 to 100000.
start=1 indicates the first datain the list
(top of thelist). start=0 or the value
greater than 100000 causes an error.

1

:SOUR[ c] :
:SOUR[ c] :

SVE: DIR direction
SVE: DI R?

Sets the sweep direction, UP or DOWN,
for the specified channel.

direction=DOWN|UP

upP

:SOUR[ c] :
:SOUR[ c] :

SWE: PO N points
SVE: PO N? DEFaul t |

M Ni mum MAXi mum

Sets the number of sweep steps for the
specified channel. This command setting
is effective for both current sweep and

voltage sweep.

points=DEFault|MINimum|MA Ximum|
1 to 100000

The points value can be expressed by the
following formula, using the step value
set by the :SOUR([c]:VOLT:STEP
command and the span value set by the
:SOUR]c]:VOLT:SPAN command.

points = span/step + 1 (where step is not
0)

points=1 sets step=0.

:SOUR[ c] :
:SOUR[ c] :

SVEE: RANG node
SVEE: RANG?

Selects the output ranging mode of the
sweep output for the specified channel.

mode=BEST|FIXed

BEST

:SOUR[ c] :
:SOUR[ c] :

SVEE: SPAC npde
SVE: SPAC?

Selects the scale of the sweep output for
the specified channel. See Figure 2-3.

mode=L | Near

LIN

Keysight B2980 SCPI Command Reference, Edition 1
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Command Summary Reset setting
: SOUR[ c] : SVE: STA npde Sets the sweep mode for the specified SING
: SOUR] ] : SVE: STA? channel.

mode=SINGIle|DOUBIe

: SOUR[ c] : TOUT: SI GN out put {, out pu | Selectsthetrigger output for the status EXT1

t} change between the trigger layer and the
: SOUR[ c] : TOUT: SI GN out put {, out pu | transient device action.

t} output=INT1|INT2JLAN|EXT1EXT2|

: SOUR[ c] : TOUT: SI GN out put {, out pu | EXT3|EXT4|EXT5EXT6E|IEXT7

t}

: SOUR[ ¢] : TOUT: SI G\?
: SOUR[ ¢] : TOUT: SI G\?

: SOUR[ c] : TOUT[ : STAT] node Enables or disables the trigger output for | OFF
: SOUR ¢ : TOUT[ : STAT] node the status change between the trigger
layer and the transient device action.

1 SOUR[ ¢] : TOUT[ : STAT] node
1 SOUR[ c] : TOUT[ : STAT] ?
1 SOUR[ c] : TOUT[ : STAT] ?

mode=1|ON|O|OFF

Figure 2-2 Constant Output

Constant source  :SOUR:FUNC DC, :SOUR:VOLT:MODE FIX
Voltage
:SOUR:VOLT:TRIG

Setup value

Previous value 7
i~ »

:TRIG:TRAN:DEL

== |Vleasurement

Trnger :TRIG:ACQ:DEL

Time
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Figure 2-3

Figure2-4

Subsystem Command Summary
Setting Source Output and Measurement

Variety of Sweep Outputs

Single Sweep Double Sweep
:SOUR:SWE:STA SING :SOUR:SWE:STA DOUB

Linear Sweep
:SOUR:SWE:SPAC LIN

Saircase Sweep Output

Staircase sweep source :SOUR:FUNC DC, :SOUR:VOLT:MODE SWE

Voltage
Trigger Trigger Trigger :SOUR:VOLT:STOP
Stop value 1
:TRIG:ACQ:DEL
R
:TRIG:TRAN:DEL i |
Previous value | _+—* — > mm : leasurement
Start value — I :SOUR:VOLT:STAR

Time
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Table 2-2 SENSe Subsystem
Command Summary Reset setting
[:SENS[c]]: CURR[: DC] : AVER MOV: CO | Setsthe number of measurement samples | DEF
UN nov_count used for the moving average.
[ SENS[c]]: CURR[: DC] : AVER: MV: CO | mov count=1 to 100
UN? -

mov_count is common to all

(B2985A/ B2987A) measurement functions, which are

[: SENS[ c]]: CHAR AVER: MOV: COUN current, charge, resistance, and voltage
nov_count measurements. So the last command

[: SENS[ c] ] : RES: AVER: MOV: COUN setting is effective for al measurement
mov count functions.

[:SENS[c]]: VOLT[: DC] : AVER: MOV: CO
UN nov_count

[ SENS[ c] ] : CHAR: AVER: MOV: COUN?
[: SENS[ c] ] : RES: AVER: MOV: COUN?
[:SENS[c]]: VOLT[: DC] : AVER: MOV: CO

UN?
[:SENS[c]]:CURR[: DC|] : AVER MOV[ : S | Enablesor disablesthe moving average OFF
TAT] node filter.
[:SENS[c]]: CURR[: DC] : AVER: MOV[ : S mode=1|ON|0|OFF
TAT] ?

Enabling or disabling the moving average
(B2985A/ B2987A) filter is common to all measurement
[: SENS[ c]]: CHAR AVER: MOV[ : STAT] functions, which are current, charge,
node resistance, and voltage measurements. So
[: SENS[ c] ] : RES: AVER: MOV] : STAT] the last command setting is effective for
mode all measurement functions.

[:SENS[c]]:VOLT[: DC]: AVER. MOV : S
TAT] node

[ SENS[ c¢] ] : CHAR: AVER: MOV[ : STAT] ?
[ SENS[ c]]: RES: AVER: MOV : STAT] ?

[:SENS[c]]:VOLT[: DC]: AVER. MOV : S
TAT] ?
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Command Summary Reset setting
[:SENS[c]]:CURR[: DC]: APER ti me Sets the integration time for one point 0.1PLC,
[: SENS[c]]: CURR] : DC] : APER? measurement. |=.O.1/power
[ DEFaul t | M Ni munj MAXi nun time=MINimum|MAXimum|DEFault] f:rgguency
(B2985A/ B2987A) +1E-5to +2 seconds
[ SENS[c]]: CHAR APER ti me The integration time can be expressed by
[: SENS[ ¢] ] : RES: APER ti e the following formulaby using the NPLC

. value set by the
[:SENS[c]]:VOLT[: DC]: APER ti ne :SENS:<CHAR|CURR|RES|VOLT>:NP
[: SENS[ c] ] : CHAR APER? LC command. So the last command
[ DEFaul t | M Ni mun] MAXi munij setting is effective for both time and nplc.
[ SENS[ c]]: RES: APER? time = nplc / power line frequency
[ DEFaul t | M Ni nun MAXi muni
[:SENS[c]]: VOLT[: DC] : APER?
[ DEFaul t | M Ni munj MAXi munj
[:SENS[c]]: CURR[: DC] : APER AUTO m | Enables or disables the automatic ON
ode aperture function.
[ SENS[c]]: CURR[: DC] : APER: AUTO? mode=1|ON|0|OFF
(B2985A/ B2987A) The automatic aperture on/off works with
[: SENS[ c]]: CHAR APER: AUTO node the automatic NPLC on/off set by the
[: SENS[ c]] : RES: APER AUTO node :SENS:<CHAR|CURR|RES|VOLT>:NP
LC:AUTO command. So the last
[: SENS[c]]: VOLT[: DC]: APER AUTO M | command setting is effective for both
ode functions.
[ SENS[ c] ] : CHAR APER AUTO?
[ SENS[ c] ] : RES: APER: AUTO?
[ SENS[c]]: VOLT[: DC] : APER: AUTO?
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Command Summary Reset setting
[: SENS[c]]: CURR[: DC] : APER AUTO: M | Selects the mode of automatic aperture MED
ODE node function.
[ SENS[c]]: CURR[: DC] : APER: AUTO M mode=SHOR|MED|LONG
ODE?
The automatic aperture mode is enabled
(B2985A/ B2987A) or disabled by the
[: SENS[ c] ] : CHAR APER AUTO MODE m | :SENS:<CHAR|CURR|RES|VOLT>:AP
ode ER:AUTO command.

[: SENS[ c]]: RES: APER: AUTG MODE N0 | The mode of automatic aperture function
de works with the mode of automatic NPLC
[:SENS[c]]:VOLT[: DC] : APER AUTO: M | function set by the

ODE node :SENS:<CHAR|CURR|RES|VOLT>:NP
[: SENS[ c] ] : CHAR APER AUTO MoDE? | LC:AUTO:MODE command.

[: SENS[ c] ] : RES: APER: AUTO. MODE?
[:SENS[c]]: VOLT[: DC] : APER: AUTO. M

ODE?

[:SENS[c]]:CURR[: DC]: NPLC npl c Sets the number of power line cycles 0.1 PLC,
[: SENS[c]]: CURR : DC] : NPLC? (NPLC) valueinstead of setting the =0.1/power
[ DEFaul t | M Ni nuni MAXi muni integration time for one point line

measurement. frequency

nplc=MINimum|MA Ximum|DEFault|
+5E- 4 to +100 for 50 Hz or +6E- 4 to

( B2985A/ B2987A)
[:SENS[c]]: CHAR NPLC npl ¢

[:SENS[c]]: RES: NPLC npl c +120 for 60 Hz

[:SENS[c]]: VOLT[: DC]: NPLC npl ¢ The NPLC value can be expressed by the
[: SENS[ c]]: CHAR NPLC? following formula by using the

[ DEFaul t | M Ni mum] MAXi muni integration time set by the

[: SENS[ c]] : RES: NPLC? :SENS:<CHAR|CURR|RES|VOLT>:AP
[ DEFaul t | M Ni mun{ MAXi muni ER command. So the last command

[: SENS[ ¢]] : VOLT : Dq] : NPLC? setting is effective for both nplc and time.

[ DEFaul t | M Ni mun{ MAXi munj nplc = time x power line frequency
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Setting Source Output and Measurement

Command Summary Reset setting

[: SENS[c]]: CURR[: DC] : NPLC: AUTO m | Enables or disables the automatic NPLC | OFF

ode function.

[:SENS[c]]: CURR[: DC] : NPLC: AUTO? mode=1|ON|0|OFF

(B2985A/ B2987A) The automatic NPLC on/off works with

[ 1 SENS[ ¢]]: CHAR: NPLC: AUTO node the automati ¢ aperture on/off set by the

. . . . :SENS:<CHAR|CURR|RES|VOLT>:AP

[: SENS[e]]: RES: NPLC: AUTO node ER:AUTO command. So the last

[ SENS[c]]:VOLT[: DC] : NPLC: AUTO m | command setting is effective for both

ode functions.

[ SENS[c] ]+ OHAR NPLC: AUTO? The mode of automatic NPLC function

[: SENS[ c]] : RES: NPLC: AUTO? works with the mode of automatic

[ SENS[c]]: VOLT[: DC] : NPLC: AUTO? | aperture function set by the
:SENS:<CHAR|CURR|RES|VOLT>:AP
ER:AUTO:MODE command.

[:SENS[c]]: CURR[: DC] : NPLC: AUTO M | Selects the mode of automatic NPLC MED

CDE node function.

[:SENS[c]]: CURR[: DC] : NPLC: AUTO M mode=SHOR|MED|LONG

CDE?
The automatic NPL C function is enabled

(B2985A/ B2987A) or disabled by the

[ SENS[ c] ] : CHAR: NPLC: AUTO. MODE m | :SENS:<CHAR|CURR|RES|VOLT>:NP

ode LC:AUTO command.

[ SENS[ c] ] : RES: NPLC: AUTO MODE o

de

[:SENS[c]]:VOLT[: DC]: NPLC: AUTO M

CODE node

[ SENS[ c¢] ] : CHAR: NPLC: AUTO: MODE?

[ SENS[ c]]: RES: NPLC: AUTO MODE?

[:SENS[c]]: VOLT[: DC]: NPLC: AUTO M

ODE?
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Setting Source Output and Measurement

Command Summary Reset setting

[: SENS[c]]: CURR] : DC] : RANG: AUTO m | Enablesor disablesthe automatic ranging | ON

ode function.

[ SENS[ c]]: CURR] : DC] : RANG AUTO? mode=0|OFF|1|ON

(B2985A/ B2987A)

[ SENS[ c] ] : CHAR: RANG: AUTO node

[ SENS[ c] ] : RES: RANG AUTO node

[:SENS[c]]: VOLT[: DC] : RANG AUTO m

ode

[ SENS[ ¢]] : CHAR RANG AUTO?

[ SENS[ c]]: RES: RANG AUTO?

[ SENS[ c]]: VOLT[ : DC] : RANG AUTO?

[ SENS[ c]]: CURR[: DC] : RANG AUTO:. L | Specifiesthelower limit for theautomatic | 2 pA,

LI M range measurement ranging operation and sets | 1 MQ,
the minimum measurement range which or2V

[ SENS[c]]: CURR[: DC] : RANG AUTC L
LI w2

(B2985A/ B2987A)

[: SENS[c]]: RES: RANG AUTO LLIM ra
nge

[ SENS[c]]: VOLT[: DC] : RANG AUTO L
LI M range

[ : SENS[ c]]: RES: RANG AUTO: LLI M?

[:SENS[c]]: VOLT[: DC] : RANG AUTC L
LI M

provides the best resolution to measure
the specified value.

If the minimum measurement rangeis
same as the maximum measurement
range, the measurement is performed by
using this range.

range=valuegMIN|MAX|DEF

value for current measurement, 2 pA to
20 mA.

value for voltage measurement, 2 V to 20
V.

value for resistance measurement, 1 MQ
to 100 GQ.

2-18
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Subsystem Command Summary

Setting Source Output and Measurement

Command Summary Reset setting
[: SENS[c]]: CURR[: DC] : RANG AUTO U | Specifiesthe upper limit for theautomatic | 20 mA,
LI M range measurement ranging operation and sets | 100 GQ,
[: SENS[ c]]: CURR: D] : RANG AUTO U | the maximum measurement range which | or20V
LI MP provides the best resolution to measure
the specified value.
( B2985A/ B2987A) o _
_ _ _ If the minimum measurement rangeis
[ SENS[ c]]: RES: RANG AUTCG ULIM ra same as the maximum measurement
nge range, the measurement is performed by
[ SENS[c]]:VOLT[: DC] : RANG AUTO U | using this range.
LI M range
[ SENS[ ¢]]: RES: RANG AUTG! ULI MP range=valueg)MIN|MAX|DEF
[+ SENS[ ¢] ] : VLT[ : DQ] : RANG AUTO, U value for current measurement, 2 pA to
Li P ' ' ' i 20 mA.
' value for voltage measurement, 2V to 20
V.
value for resistance measurement, 1 MQ
to 100 GQ.
[: SENS[c]]: CURR[ : DC] : RAN{F : UPP] Specifies the expected measurement
range value and sets the measurement range
[: SENS[c]]: CURR] : DO : RANG : UPP] 2 | Which providesthe best resolution to
measure the specified value.
(B2985A/ B2987A)
[ SENS[c]]: CHAR RANG : UPP] range range=value]lUPIDOWN|MIN|MAX|DEF
. . . . value for current measurement, 2 pA to
[ SENS[ c]]: RES: RAN{ : UPP] range 20 MA.
[:SENS[c]]:VOLT[: DC]: RANG : UPP] | value for charge measurement, 2 nC to 2
range uC.
[: SENS[ c]]: CHAR RANG : UPP] ? value for voltage measurement, 2 V to 20
V.
: SENS[ c] ] : RES: RANGF : UPP] ?
[ el ] value for resistance measurement, 1 MQ
[ SENS[c]]:VOLT[:DC] : RANG : UPP] ? | {51 pPQ.
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Command

Summary

Reset setting

[:SENS[c]]: CURR[: DC] : REF referen
ce

[:SENS[c]]: CURR] : DC] : REF?

(B2985A/ B2987A)
[: SENS[c]]: CHAR REF reference
[: SENS[ c]]: RES: REF reference

[:SENS[c]]: VOLT[: DC]: REF referen
ce

[ SENS[ c] ] : CHAR REF?
[ SENS[ c]]: RES: REF?
[:SENS[c]]: VO.T[: DC] : REF?

Sets the reference value used for each
measurement data.

reference=-9.999999E+20 to
+9.999999E+20|MIN|MAX|DEF

[ SENS[c]]: CURR[ : DC] : REF: ACQ

(B2985A/ B2987A)

[ SENS[ c] ] : CHAR: REF: ACQ

[ SENS[ c]]: RES: REF: ACQ
[:SENS[c]]: VOLT[: DC] : REF: ACQ

Automatically sets the reference value
used for each measurement data.

[ SENS[c]]: CURR[: DC] : REF: STAT no
de

[ SENS[ c]]: CURR[ : DC] : REF: STAT?

( B2985A/ B2987A)
[ SENS[ c] ] : CHAR REF: STAT node
[ SENS[ c]]: RES: REF: STAT node

[:SENS[c]]: VOLT[: DC] : REF: STAT no
de

[ SENS[ c]]: CHAR: REF: STAT?
[: SENS[ c] ] : RES: REF: STAT?
[:SENS[c]]: VOLT[: DC] : REF: STAT?

Enables or disables the reference function
(null offset cancel) for each measurement
data.

mode=1|ON|0|OFF

OFF

( B2985A/ B2987A)
[:SENS[c]]: CHAR ADI S : STAT] node
[ SENS[ c]]: CHAR ADI S[ : STAT] ?

Enables or disables the automatic
discharge function.

mode=1|ON|0|JOFF

OFF
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Subsystem Command Summary

Setting Source Output and Measurement

Command Summary Reset setting
(B2985A/ B2987A) Specified the level of the automatic
[: SENS[c]]: CHAR ADI S: LEV | evel discharge function for charge
measurement.
[ SENS[ c]]: CHAR ADI S: LEV?
level=value]MIN|MAX|DEF
(B2985A/ B2987A) Discharges the capacitor used for charge
[: SENS[ c]]: CHAR DI SC measurement.
(B2985A/ B2987A) Selects the range group for the automatic | HIGH
[: SENS[ c] ] : CHAR RANG AUTO. GRO gr | Measurement ranging operation at charge
oup measurement.
[ SENS[ c]] : CHAR RANG AUTO GRO? group=HIGH|LOW
[: SENS[ c]]: CURR[ : DC] : MED: RANK Sets the rank of the median filter DEF
rank function.
[+ SENS[c]]: CURR] - BX] - MED: RANK?. | rank=valuelMIN|MAX |DEF
If the median filter is enable, the
measurement value is calculated central
value from the N measurement samples.
N is calculated from rank as follows:
N=2xrank+ 1
[: SENS[c]]: CURR[ : DC] : MED| : STAT] Enables or disables the median filter OFF
node function.
[:SENS[c]]: CURR[: DC] : MED| : STAT] ? mode=0|OFF|1|ON
[ SENS[c]]: DATA? [offset[,size]] | Returnsthearray datawhichcontainsall | STAR and
data for the element specified by the al data
:FORM:ELEM:SENS command.
offset=CURRent|STARL|0 to maximum
size=1 to maximum
[ : SENS[ c] ] : DATA: ACQ Executes a spot measurement (one-shot
measurement). Measurement conditions
must be set by SCPI commands of front
panel operation before executing this
command.
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Setting Source Output and Measurement

Command Summary Reset setting
[: SENS[ c] ] : DATA: CLE? Clears al measurement data.
[ : SENS[ c] ] : DATA: LAT? Returns the latest data for the element
specified by the :FORM:ELEM:SENS
command.
[:SENS[c]]:FUNC: ON] fctn[,fctn[ | Enablesthe specified measurement “CURR” for
,fetn]] functions. B2981A/B29
[: SENS[c]]: FUNCL: ONJ 2 fetn="CHARge’|' CURRent[:DC]" ['voL | A
Tagel:DC]"|“ RESistance” “VOLT”,
B2981A/B2983A can specify CURR" for
“CURRent[:DC]” onl B2985A/B29
' y 87A
(B2985A/ B2987A) Selects the voltage source value for VSO
[: SENS[c]]: RES: VSEL sel ect calculation of resis_tance measurement,
voltage source setting (V SO) or measured
[ SENS[ c]]: RES: VSEL? value (VME).
select=VSO|VME
(B2985A/ B2987A) Selects the voltage source control mode MAN

[ SENS[ c]]: RES: VSC node
[: SENS[ c] ] : RES: VSC?

for resistance measurement.
mode=MANJ|AUTO
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Subsystem Command Summary

Setting Source Output and Measurement

Command Summary Reset setting
[:SENS[ c]]: TOUT[ : STAT] node Enables or disables the trigger output for | OFF
[: SENS[ c]]: TOUT[ : STAT] ? the status change l:_)etween the tr.igger

layer and the acquire device action.
mode=1|ON|0|OFF
[ SENS[c]]: TQUT: SI GN out put {, out | Selectsthetrigger output for the status EXT1
put } change between the trigger layer and the
[: SENS[c]]: TOUT: SI G\? acquire device action.
output=INT1|INT2ILAN|EXTLEXT2|
EXT3IEXTAIEXTS5EXTEEXTY
(B2985A/ B2987A) Selectsif theinner-shield of voltageinput | ON
[: SENS[c]]: VOLT[: DC] : GUAR rode terminal connects to the Guard or
Common.
[:SENS[c]]: VOLT[: DC] : GUAR?
mode=1|ON|0JOFF
mode=1 or ON connectsto Guard
mode=0 or OFF connects to Common
Table 2-3 OUTPut Subsystem (B2985A/B2987A)

Command Summary Reset setting
:QUTP[c]:LOW I ow state Selects the state of the low terminal. COMM
tQUTP[c] : LOWP low_state=FL Oat|COMMon
: QUTP[ c] : OFF: MODE node Selects the source condition after output NORM
- QUTP] c] : OFF: MODE? off.

mode=ZEROIHIZ|NORM
: QUTP[ c] [ : STAT] node Enables or disables the source output. OFF
tQUTP[c] [: STAT] ? mode=1|ON|0|OFF
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Table 2-4 INPut Subsystem
Command Summary Reset setting
I NP[c][: STAT] node Enables or disables the current/charge OFF
L INP[c] [ : STAT] ? measure input.
mode=1|ON|0|OFF
:INP[c]: ZCOR[ : STAT] node Enables or disables the zero correct OFF
“ 1 NP[ ¢] : ZCOR] : STAT] ? function.
mode=1|ON|0|OFF
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Table 2-5

Figure 2-5

Source Output Ranges
Voltage Output Range (B2985A/B2987A)

Subsystem Command Summary

Setting Source Output and Measurement

Rangevalue | Settingresolution | DC output voltage Maximum
current
20V 100 pVv oV<||<21V +20 mA
1000 vV 50 mv -1V <V <1000V +1.0 mA
-1000V 50 mv -1000V V<1V +1.0 mA
Maximum Voltage and Current (B2985A/B2987A)
Current (mA)
A
——20.0
1.0
o > Volt v
~1050 ~20[ 20 050" Votage (V)
-1.0
——-20.0
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Table 2-6

Table 2-7

Table 2-8

Subsystem Command Summary

Setting Source Output and Measurement

M easurement Ranges

Voltage M easurement Range (B2985A/B2987A)

Range value Voltage measurement value Resolution
2V 0<|V[<21V 1uv
20V o< V|21V 10 uv

Current Measurement Range

Range value Current measurement value Resolution
2pA 0<|lj<21pA 1laA
20 pA 0<|lj<21pA 10 aA

200 pA 0<|l]<210 pA 100 aA
2nA 0<|lj<21nA 1fA
20 nA 0<|lj<21nA 10fA
200 nA 0<|l]<£210nA 100 fA
2 uA 0<|l|<£21pA 1pA
20 pA 0<|l|<£21pA 10 pA
200 pA 0<|l]<210 uA 100 pA
2mA 0<|lj<21mA 1nA
20 mA 0<|I|<21mA 10 nA
Charge M easurement Range (B2985A/B2987A)

Range value Charge measurement value Resolution
2nC 0<[Q|<21nC 1fC
20nC 0<|Q|<21nC 10fC

200 nC 0<|Q|<210nC 100 fC
2uC 0<|QI<21puC 1pC
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Subsystem Command Summary

Setting Source Output and Measurement

Table 2-9 Resistance M easurement Range, Value, and Resolution (B2985A/B2987A)
Rengevalue | oot | tovoliagesmunce | Merementvae | 2R
1MQ 200 pA 20V 100kQ < |R| 10
10 MQ 20 pA 1MQ<R| 100
100 MQ 2 A 10MQ < R| 100 Q
1GQ 200 nA 100MQ < |R| 1kQ

10 GQ 20 nA 1GQ<R| 10 kQ

100 GQ 2nA 10GQ <R 100 kQ
1TQ 2nA 200V 100 GQ < |R| 1MQ
10TQ 200 pA 1TQ<R| 10 MQ

100 TQ 20 pA 10TQ<|R| 100 MQ
1PQ 2 pA 100 TQ < |R) 1GQ
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Controlling Source/M easure Trigger

Figure 2-6 Transient and Acquire Device Actions

TRANSsient device action
- for voltage or current output -

TRAN:DELay TRAN:DELay
|
==

Step value

———————

Step value

————————ye

———————

—._

Trigger Trigger

ACQuire device action
- for voltage or current measurement -

| |
e T
| | | | | |
" | | ‘. | |
Trigger Trigger
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Subsystem Command Summary

Controlling Source/Measure Trigger

Figure 2-7 Operation Example Using Trigger Delay and AINT Trigger Source
Measure
Vv
Measure
/
time
:TRIG:ACQ:DEL :TRIG:ACQ:DEL
-TRIG:ACQ
« :TRIG:TRAN:DEL ¢ :TRIG:TRAN:DELS

TRIG:TRAN

T

Trigger

Trigger

Example of AINT trigger source.

Trigger is generated after
completing all of the actions set by

“TRIG<:ACQ|:TRAN | :ALL]>:SOUR AINT.

Keysight B2980 SCPI Command Reference, Edition 1
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Controlling Source/Measure Trigger

Figure 2-8

INITiatg:ACQ | : TRAN]

B2980 Trigger System (B2981A/B2983A does not support TRANSient.)

ABORt[:ACQ|:TRAN] O
*RST
DCL
SDC
*RCL INITiated?
Yes
ARM Layer :ﬁ Trigger output

A

before ARM (*1)
A

ARM count=10

ARM[:ACQ|:TRAN]:SOURce

AINT Yes
BUS v
TiMer [ ARM N Event No
INT1-2
events
EXT17 detector
LAN
ARM[:ACQ|:TRAN]:BYPass
OFF or ONCE v
ARM[:ACQ|:TRAN]:IMMediate 2
ARM[:ACQ|:TRAN]:TIMer ARM delay

TRIGger Layer

ARM[:ACQ|:TRAN]:DELay

j Trigger output

before TRIGger (*2)

‘ TRIGger‘::ount=[] ‘

TRIGger:ACQ|:TRAN]:SOURce
AINT

Yes

4

events

Event
detector

No

TRIGger[:ACQ|:TRAN]:BYPass
OFF or ONCE
TRIGge[:ACQ|:TRAN]:IMMediate
TRIGger:ACQ|:TRAN]:TIMer

(*3) [SENSe |SOURce]:-TOUTpuf:STATe]
OFF or ON
[SENSe| SOURce]:-TOUTputSIGNal
INT1-2

\ 4

TRIGger delay

Last count?

ARM count + 1

Last count?

Idle

:>{ Trigger output

after ARM (*1)

(*1) ARM[:ACQ|:TRAN]:TOUTput[:STATe]
OFF or ON
ARM[:ACQ|:TRAN]:TOUTput:SIGNal
INT1-2
EXT1-7
LAN

ARM[:ACQ|:TRAN]:COUNt
INFinity
1t0 100000

A

:>{ Trigger output

after TRIGger (*2)

(*2) TRIGger{:ACQ|:TRAN]:TOUTput[:STATe]
OFF or ON
TRIGger:ACQ|:TRAN]:TOUTput:SIGNal
INT1-2

TRIGge{:ACQ|:TRAN]:COUNt
INFinity
10100000

TRIGger

count+ 1

TRIGger{:ACQ | TRAN]:DELay

:>{ Trigger output ‘

before Device action (*3)

A

:>{ Trigger output

after Device action (*3)

4

EXT1-7
LAN ‘

Device action (TRANsient or ACQuirg |
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Subsystem Command Summary

Controlling Source/Measure Trigger

Table 2-10 TRIGger Subsystem (B2981A/B2983A does not support TRANS ent.)
Command Summary Reset setting
: ABOR ACQ [chanl i st] Aborts the specified device action for the
 ABOR[: ALL] [chanli st] specified channel. Trigger statusis
changed toidle.
(B2985A/ B2987A) ,
chanlist=(@1)
: ABOR TRAN [chanli st]
TARM ACQ : IMM [chanlist] Sends an immediate arm trigger for the
“ARM : ALL][: MM [chanlist] specified device action to the specified
channel. When the status of the specified
(B2985A/ B2987A) device action isinitiated, the arm trigger
- ARM TRAN[: | MM [ chanlist] causesalayer changefrom armto trigger.
chanlist=(@1)
:ARM c] : ACQ : LAY] : BYP bypass Enables or disables abypassfor the event| OFF
“ARM c] [ : ALL] [: LAY] : BYP bypass detector in the arm layer.
: ARM c] : ACq : LAY] : BYP? bypass=ONCE|OFF
(B2985A/ B2987A) ONCE enables the bypass only for the
:ARM c] : TRAN[ : LAY] : BYP bypass first passage.
:ARM c]: TRAN : LAY] : BYP?
: ARM c] : ACQ : LAY] : COUN count Sets the arm count for the specified 1
 ARM c] [ : ALL] [ : LAY] : COUN count device action.
: ARM c] : ACq : LAY] : COUN? [ count ] count=INFinity|MINimum|MAXimum|
CARM c] [: ALL] [ : LAY] : COUN? count DEFault| 1 to 100000 or 2147483647
(B2985A/ B2987A) count=2147483647 indicates infinity.
- ARM c] : TRAN[ : LAY] : COUN count Query does not support count=INFinity,
1 to 100000 and 2147483647.
:ARM c] : TRAN[ : LAY] : COUN? [ count ]
Arm count x Trigger count must be less
than 100001.
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Controlling Source/Measure Trigger

Command Summary Reset setting
: ARM c] : ACQ : LAY] : DEL del ay Sets the arm delay for the specified 0
“ARM c] [: ALL] [: LAY] : DEL del ay device action.
:ARM c] : ACQ : LAY] : DEL? [ del ay] delay=MINimum|MAXimum|DEFault|
 ARM c] [: ALL] [: LAY] : DEL? del ay 010 100000 seconds
(B2985A/ B2987A) (12(;](%)(; (;joeﬁ not support delay=0 to
:ARM c] : TRAN : LAY] : DEL del ay
:ARM c] : TRAN : LAY] : DEL? [ del ay]
:ARM c]: ACJ : LAY] : SOUR LAN |l an_i d{ | Specifiesone or more LXI triggersused | All isselected.
,lan_i d} for the arm source for the specified
“ARM c] [: ALL] [: LAY] : SOUR LAN | an_i | deviceaction.
d{, lan_id} lan_id=LANOJLANZ|LAN2|LANS3]
:ARM c] : ACQ : LAY] : SOUR: LAN? LAN4|LAN5|LANGILAN7
( B2985A/ B2987A)
:ARM c]: TRAN : LAY] : SOUR LAN lan_id
{,lan_id}
:ARM c] : TRAN : LAY] : SOUR: LAN?
ARM c] : ACQ : LAY] : SOUR[ : SI GN] sour | Selectsthe arm sourcefor the specified | AINT

ce
ARM c] [ ALL][: LAY]: SOUR: SI G\] so
urce

:ARM c] 1 ACQ : LAY] : SOUR[ : SI G\ ?

(B2985A/ B2987A)
:ARM c] : TRAN : LAY] : SOUR[ : SIG\] sou

rce

:ARM c] : TRAN : LAY] : SOUR[ : SI G\] ?

device action.

source=AINT|BUS[TIMer|INTL|INT2]
LAN|EXTLEXT2JEXT3[EXT4[EX TS|
EXT6|EXT?
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Controlling Source/Measure Trigger

Command Summary Reset setting
:ARM c] : ACQ : LAY]: TIM i nt er val Setstheinterval of the TIMer arm source| 1E- 5 seconds
CARM c] [ ALL][:LAY]: TIMinterval | forthespecified device action.
“ARM c] : ACQ : LAY]: TIMP [interval] | interval=MINimumMAXimum|
SARM c] [ ALL][: LAY]: TIMP interval DEFault1E- 5o 1E+5 seconds
(B2985A/ B2987A) (féjiy does not support interval=1E- 5to
ARM c] : TRAN[ : LAY] : TIM i nt erval
CARM c] : TRAN[: LAY]: TIM? [interval]
©ARM c] : ACQ : LAY] : TOUT: SI GN out put | Selectsthetrigger output for the status | EXT1
{,output} change between theidle state and the arm
“ARM c] [: ALL] [ : LAY] : TOUT: SI GN out p | layer.
ut{, out put} output=INTLINT2ILAN[EXT1[EXT2)|
:ARM c]: ACQ : LAY] : TQUT: SI GN? EXT3|EXT4EXTS5EXTEIEXT7
( B2985A/ B2987A)
:ARM c] : TRAN[ : LAY] : TOUT: SI GN out pu
t{, out put}
:ARM c] : TRAN : LAY] : TQUT: SI G\?
©ARM c] : ACQ : LAY] : TOUT[ : STAT] node | Enablesor disablesthe trigger output for | OFF
 ARM ¢] [ : ALL] [ : LAY] : TOUT[ : STAT] o the status change between the idle state
de and the arm layer.
:ARM c] : ACQ : LAY] : TOUT[ : STAT] ? mode=1|ON|0|JOFF
( B2985A/ B2987A)
:ARM c] : TRAN : LAY] : TOUT[ : STAT] nod
e
:ARM c] : TRAN : LAY] : TOUT[ : STAT] ?
: | DLE[ c] : ACQ? Checks the status of the specified device
I DLE[c][: ALL] ? act?on for_ thespecifigd channel, an_d
waits until the statusis changed toidle.
(B2985A/ B2987A)
11 DLE[ ¢] : TRAN?
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Command Summary Reset setting
SINET[: 1 MM : ACQ [chanl i st] Initiates the specified device action for
CINIT[:IMM[:ALL] [chanlist] the specified channel._ Tri_gger statusis
changed from idle to initiated.
( B2985A/ B2987A) ,
chanlist=(@1)
CINIT[: 1 MM : TRAN [ chanli st]
:TRIF c]: ACQ BYP bypass Enables or disables abypassfor the event| OFF
“TRIG c][: ALL] : BYP bypass detector in the trigger layer.
: TR d c] : ACQ BYP? bypass=ONCE|OFF
(B2985A/ B2987A) ONCE enables the bypass only for the
: TRIF c]: TRAN: BYP bypass first passage.
: TR d c] : TRAN: BYP?
: TRIF c¢] : ACQ COUN count Sets the trigger count for the specified 1
“TRI G c][: ALL] : COUN count device action.
: TRI G c] : ACQ COUN? [count] count=INFinity|MINimum|MAXimum|

. TRI G c] [: ALL] : COUN? count DEFault| 1 to 100000 or 2147483647

(B2985A/ B2987A) count=2147483647 indicates infinity.
- TRI g ¢] : TRAN: COUN count Query does not support count=INFinity,
1 to 100000 and 2147483647.

:TRIF c] : TRAN: COUN? [ count]
Arm count x Trigger count must be less

than 100001.
: TR c]: ACQ DEL del ay Sets the trigger delay for the specified 0
:TRIG c][: ALL]: DEL del ay device action.
: TR ¢] : ACQ DEL? [ del ay] delay=MINimum|MAXimum|DEFault|

0 to 100000 seconds

:TRIF c][:ALL]: DEL? del ay

Query does not support delay=0 to

(B2985A/ B2987A) 100000

:TRIF c]: TRAN: DEL del ay
:TRIF c]: TRAN: DEL? [ del ay]
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Command Summary Reset setting
"TRIGACQ : I MM [chanlist] Sends an immediate trigger for the
“TRIG:ALL][:IMM [chanlist] specified device action to the specified
channel. When the status of the specified
(B2985A/ B2987A) device action isinitiated, the trigger
“TRI G TRAN[: | MM [chanlist] causes the specified device action.
chanlist=(@1)
:TRIG c]: ACQ : LAY] : SQUR LAN | an_i d | Specifiesone or more LXI triggersused | All is selected.
{,lan_id} for the trigger source for the specified
:TRIG c][: ALL] [: LAY] : SOUR LAN | an_ | deviceaction.
Pd{,lan_id} lan_id=L ANO|LANZ1|LAN2|LANS]|
:TRIF c]: ACQ : LAY] : SOUR: LAN? LAN4|LAN5|LANG|ILAN7
( B2985A/ B2987A)
:TRIF c]: TRAN : LAY] : SOUR LAN | an_i
d{,!an_i d}
:TRIF c]: TRAN : LAY] : SOUR: LAN?
:TRIF c]: ACQ SOUR[: SI GN] source Selects the trigger source for the AINT
' TRIG c][:ALL]: SOUR : SIGN] source | SPecified deviceaction.
:TRIF c]: ACQ SOUR[ : SI G\ ? source=AINTBUSTIMer|INTL|INTZ2|
LAN|EXTLEXT2IEXTIEXT4EXTS|
( B2985A/ 82987A) EXT6|EXT7
:TRIF c]: TRAN: SOUR[ : SI G\] source
:TRIF c]: TRAN: SOUR[ : SI G\] ?
:TRIG c]: ACQ TI M interval Setstheinterval of the TIMer trigger 1E- 5 seconds
“TRIGc][: ALL]: TIM i nterval source for the specified device action.
:TRIGc]: ACQ TIM [interval] interval=MINimum|MAXimum)|
:TRIG c][: ALL]: TIM? interval DEFault1E- 5o 1E+5 seconds
(B2985A/ B2987A) %Jiy does not support interval=1E- 5to
:TRIFG c]: TRAN TIM i nterval
:TRIF c]: TRAN TIM? [interval]
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Command Summary Reset setting
: TRI G c] : ACQ TOUT: SI GN out put {, out | Selectsthetrigger output for the status | EXT1
put} change between the arm layer and the
“TRIG c][: ALL] : TOUT: SI GN out put {, o | trigger layer.
ut put } output=INTLINT2ILAN[EXT1EXT2)|
: TRI G c] : ACQ TOUT: SI G\N? EXT3|EXT4|EXTS5EXT6|EXT7

(B2985A/ B2987A)

:TRIF c]: TRAN: TOUT: SI GN out put {, ou
tput}
:TRIF c]: TRAN: TOUT: SI GN?

: TRIF c]: ACQ TQUT[ : STAT] node Enables or disables the trigger output for| OFF
TR G c][: ALL] : TOUT[ : STAT] node the status change between the arm layer

: TRI G c] : ACQ TOUT[ : STAT] ? and the trigger |ayer.

mode=1|ON|0|JOFF
( B2985A/ B2987A)

: TRI G ¢] : TRAN: TOUT[ : STAT] node
: TRI G ¢] : TRAN: TOUT[ : STAT] ?
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Figure 2-9

Subsystem Command Summary
Controlling Source/Measure Trigger

L X1 Trigger Events

B2980 provides a subset of the LXI Trigger Events (IV1-3.15 lviLxiSync)
functionality in the trigger system.

Device Model

Figure 2-9 shows the high-level LX1 device model defined in 1VI-3.15. B2980
does not have the LXI1 Trigger Bus, but has the UDP Port/TCP Socket Listener
and the LAN Event Sender in the system.

You can configure the trigger systemsto send/receive LANN (n: 0 to 7) trigger
events by the instrument specific trigger event, slope, drive logic, destination,
and filter.

High-Level L X1 Device M odel

s ] LXI Trigger Bus Out
A

LXI Trigger Bus In

v t
[LVDS Receivers] LVDS Drive
A

UDP Port Listener % ‘Jﬂ Arm
oy T
. e T é%%zr-PLEvent Logic
TCP Socket Listener S 5| Lefrigger Logic Machine
= LAN Event Sender
L Triggered
Action

Instrument Specific Events

B2980 has the ARM-TRIGger model for each channel and actions (transition
and acquire), and provides following events.

* WaitingForAcquireArml

« WaitingForAcquireTriggerl

« WaitingForTransitionArm1

« WaitingForTransitionTriggerl
e Measuringl

e Settlingl

All events can be configured by the signal level (or edge), destination, and other
parameters defined in 11 3.15.
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Figure 2-10 Trigger Sate Machine Signal Relationships
WaitingForAcquireArm[n] High
WaitingForTransitionArm[n] / Low
WaitingForAcquireTrigger[n] High
WaitingForTransitionTrigger[n] / \ Low
Measuring[n] High
Settling[n] Low
<4— May be repeated —p>
44— May be repeated ———————p
» Limitations
L X1 trigger event functions provided by B2980 are a subset of the |EEE-1588
required by LXI Class-B. The following limitations exist for B2980.
« Timestamp in the event are ignored. (immediate trigger only)
« Delay and other timing parameters cannot be set. (always 0)
« Itisnot allowed to add/del ete any events.
e The:ARM:LXI:COUNt command is not effective. (ignored)
Table 2-11 L XI Subsystem
Command Summary Reset setting
: ARM LXI : COUN i nt Repetitions This command is ignored. 0
T ARM LXI : COUN?
: ARM LXI : DEL del ay Delay time must be zero. 0
“ARM LXI': DEL? delay: Delay time, in seconds
©ARM LXI: LAN : SET] : DET event, det | Specifiesthe style of arm source RISE
ect detection for the specified event.
ARM LXI : LAN : SET] : DET? event

event: LAN event name
detect=RISE|FALL[HIGH|LOW
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Command Summary Reset setting
:ARM LXI : LAN[ : SET] : ENAB event, st | Enables or disablesthe arm source of the | OFF
atus specified event.
:ARM LXI : LAN : SET] : ENAB? event event: LAN event name
status=0|OFF|1|ON
:ARM LXI : LAN[ : SET] : FILT event, fi | Specifiesafilter for restricting arm "ALL:5044"
I'ter sources of the specified event.
ARM LXI : LAN[ : SET] : FI LT? event event: LAN event name
filter: Filter. It will be an existing LAN
arm sources, e.g. one of the items
returned by :LXI:EVEN:INP.LAN:LIST?
or :LXI:EVEN[:OUTP]:LAN:LIST?.
©ARM LXI: LAN[ : SET] : | DEN event,id | Specifiesthe LAN event identifier thatis | event
- ARM LXI : LAN[ : SET] : | DEN? event associated with this arm source.
event: LAN event name
id: ldentifier
: LXI : EVEN: DOM domai n Specifiesthe LXI LAN domain. 0
1 LXI': EVEN: DOVR? domain=0 to 255
:LXI : EVEN: | NP: LAN: ADD event This command isignored.
: LXI : EVEN: | NP: LAN: COUN? Returns an integer as the total number of | 8
defined input LAN events (includes both
enabled and disabled events).
:LXI: EVEN: | NP: LAN: DI S: ALL Disables all input events.
: LXI: EVEN: | NP: LAN: LI ST? Returns a quoted string with the list of
defined input event names.
: LXI: EVEN: | NP: LAN: REM ALL This command isignored.
- LXI : EVEN: | NP: LAN: REM event This command isignored.
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Command Summary Reset setting
©LXI: EVEN: | NP: LAN : SET] : CONF eve | Configuresthe most common attributes
nt, status, detect[,delay],filter, of LXI LAN input events.
id
event: LAN event name
status: Status
detect: Detection type
delay: Delay time
filter: Filter
id: Identifier
:LXI: EVEN: | NP: LAN[ : SET] : DEL even | Delay time must be zero. 0
t,del a
Y event: LAN event name
:LXI: EVEN: | NP: LAN : SET] : DEL? eve
nt delay: Delay time, in seconds
:LXI': EVEN: I NP: LAN : SET] : DET even | Specifiesthe trigger detection method RISE
t, detect and polarity for the input event.
DLXI': EVEN: INP: LAN[ : SET] : DET? eve | ayent: LAN event name
nt
detect=RISE|FALL|HIGH|LOW
:LXI: EVEN | NP: LAN[ : SET] : ENAB eve | Enablesor disables the specified input OFF
nt, status event.
:LXI T EVEN I NP: LAN[ @ SET] : ENAB? eV | avent: LAN event name
ent
status=0|OFF|1|ON
SLXI: EVEN: I NP: LAN[ : SET] : FILT eve | Creates afilter for incoming input events. | "ALL:5044"
nt,filter
event: LAN event name
1 LXI: EVEN: | NP: LAN : SET] : FILT? ev
ent filter: Filter. It will be an existing LAN
event, e.g. one of the items returned by
:LXI:EVEN:INP:.LAN:LIST?.
:LXI': EVEN: | NP: LAN[ : SET] : | DEN eve | Specifiesthe string that is expected to event

nt,id

P LXI: EVEN: | NP: LAN :
ent

SET] : | DEN? ev

arrive over the LAN for agiven input
event to occur.

event: LAN event name

id: Identifier

2-40

Keysight B2980 SCPI Command Reference, Edition 1




Subsystem Command Summary

Controlling Source/Measure Trigger

Command Summary Reset setting
(X EVEN LOG ALL? Returns the contents of the event log.
:LXI: EVEN: LOG Cl RC[: ENAB] status | Selectshow new entries are handled ON
- LXI : EVEN: LOG O RQ : ENAB] ? when the LX1 event log is full.
status=0|OFF|1|ON
: LXI : EVEN: LOG Cl RC: FBE Selects the most recently added event log
entry to be used as the reference for
:LXI:EVEN:LOG:ENTR?.
:LXI : EVEN: LOG CLE Removes all existing entries from the
event log.
: LXI : EVEN: LOG COUN? Returns an integer as the total number of
entriesin the LXI event log.
:LXI : EVEN: LOG ENAB st at us Enables or disables L XI event logging. ON
: LXI : EVEN: LOG: ENAB? status=0|OFF|1|ON
s LXI : EVEN: LOG ENTR? i ndex Retrieves the event log entry referenced
by index.
index=0 to 2147483647
:LXI : EVEN: LOG Sl ZE si ze Sets the maximum number of entriesthe | 100
. LXI : EVEN: LOG: SI ZE? LXI event log can hold.
size=0to 200
1 LXI : EVEN[ : QUTP] : LAN: ADD event This command isignored.
:LXI : EVEN : OUTP] : LAN: COUN? Returns an integer as the number of
configured LXI| output LAN events.
:LXI: EVEN : OUTP] : LAN: DI S: ALL Disables all configured LXI output LAN
events.
:LXI: EVEN : OUTP] : LAN: LI ST? Returns a quoted string containing alist
of all configured LAN output event
names.
:LXI : EVEN : OUTP] : LAN: REM ALL This command isignored.
1 LXI : EVEN[ : QUTP] : LAN: REM event This command is ignored.
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Command Summary Reset setting
:LXI: EVEN] : QUTP] : LAN: SEND event, | Forcestheinstrument to send the
type specified output event.
event: LAN event name
type=RISE|FALL
:LXI: EVEN : OUTP] : LAN : SET] : CONF Configures the most common attributes
event, stat us, source, sl ope, drive, | of LXI LAN output events.
destination
event: LAN event name
status: Status
source: Event name
slope: Slope attribute
drive: Drive behavior
destination: Destination
:LXI: EVEN] : OUTP] : LAN[ : SET] : DEST Sets the destination for the specified "ALL:5044"
event, destination outgoing LAN event to the hosts
- LXI : EVEN[ : OUTP] : LAN[ : SET] : DEST? | SPecified by destination.
event event: LAN event name
destination: Destination
1 LXI: EVEN : OUTP] : LAN[ : SET] : DRI V Specifies the trigger drive behavior for OFF
event, drive the specified LAN output event.
:LXI: EVEN : QUTP] : LAN : SET] : DRI V? | event: LAN event name
event
drive=OFF[NORMal|WOR
:LXI : EVEN[ : QUTP] : LAN[ : SET] : ENAB Enables or disables the specified LXI OFF
event, st at us LAN output event.
1 LXI: EVEN : QUTP] : LAN : SET] : ENAB? | event: LAN event name
event
status=0|OFF|1|ON
:LXI: EVEN : QUTP] : LAN] : SET] : | DEN Specifies the custom string that will be event
event,id transmitted as part of the output event.
:LXI: EVEN : QUTP] : LAN : SET] : | DEN? | event: LAN event name

event

id: Identifier
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Command Summary Reset setting
:LXI: EVEN : QUTP] : LAN : SET] : SLOP Sets the slope of the event transition. POS
event, sl ope
event: LAN event name
: LXI : EVEN] : OUTP] : LAN : SET] : SLOP? » _
event slope=POSitive]NEGative
:LXI: EVEN : QUTP] : LAN : SET] : SOUR Designates the instrument that the
event, anyEvent specified LAN output event istied to.
T LXI: EVEN : QUTP] : LAN : SET] : SOUR? | event: LAN event name
event
anyEvent: One of the following event
names.
WaitingForAcquireArmi,
WaitingForAcquireTriggerl,
WaitingForTransitionArml,
WaitingForTransitionTriggerl,
Measuringl, or Settlingl
:LXI: EVEN : QUTP] : LAN[ : SET] : TSD e | Setsthe delay that occurs between the 0
vent, del ay generation of the specified event and the
- LXI : EVEN[ : OUTP] : LAN[ : SET] : TSD? remoteinstruments actiononit.
event The delay time must be zero.
event: LAN event name
delay: Delay time, in seconds
:LXI: 1 DEN : STAT] node Changes the LX| status indicator state. OFF
:LXI: | DEN : STAT] ? mode=0|OFF|1|ON
- LXI : MDNS: ENAB node Enables or disables mDNS (multicast ON
: LXI : NDNS: ENAB? DNS) function.
mode=0|OFF|1|ON
: LXI : MDNS: HNAM : RES] ? Returns the resolved mDNS hostname.
: LXI : MDNS: SNAM DES narme Sets the desired mDNS service name. "A-B29xxA-
. LXI : MDNS: SNAM DES? name: Desired MDNS service name X
. LXI : MDNS: SNAM : RES] ? Returns the resolved mDNS service
name.
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Command Summary Reset setting
:TRI G LXI : LAN[ : SET] : DEL del ay Delay time must be zero. 0
:TRIG LXI : LAN[ . SET] . DEL? de'ay: Delay ti me, in seconds
: TRI G LXI : LAN[ : SET] : DET event, de | Specifiesthe behavior of the trigger RISE
t ect signal.
:TRI G LXI : LAN : SET] : DET? event event: LAN event name
detect=RISE|FALL|HIGH|LOW
:TRI G LXI: LAN[ : SET] : ENAB event,s | Enablesor disablesthe specified LAN OFF
tatus trigger.
:TRI G LXI : LAN : SET] : ENAB? event event: LAN event name
status=0|OFF|1|ON
TRIG LXI: LAN[: SET] : FILT event,f | Allows user to create afilter expression "ALL:5044"
ilter for the specified LAN trigger event.
CTRIG LXI: LAN[: SET]: FILT? event | ovent: LAN event name
filter: Filter
:TRIG LXI: LAN : SET] : | DEN event, i | Setsthestring that is expected to arrive event
d over the LAN for agiventrigger LAN
:TRI G LXI : LAN[ : SET] : | DEN? event event to occur.
event: LAN event name
id: Identifier
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Reading Source/M easure Data

Figure2-11 Measurement Data Flow (B2981A/B2983A supports CURR, TIME, and STAT
only)
Sense
CURR || vOLT || cHAR | RES
| Offset 1 | Offset 1 w Offset i i Offset i
l
CURR VOLT
FETCh? TIME CHAR
READ? <—-—-—-| |STAT RES
MEASure? SOUR
SENS:DATA? TEMP
HUM
MATH
Y ; Feeding
CALC
CALC:MATH:DATA? - - -9 -—--—-——— TIME Limit Test
STAT || {ffet
!
CALC
CALC:DATA? - - - t---—-—-—-—--—p—-—-—-—-—-- TIME
STAT
Trace v
Feeding <
CURR VOLT MEAN
TIME CHAR SDEV
STAT RES > | MIN
SOUR — MAX
TEMP Binning PKPK
HUM : T
! I !
} : }
TRAC:DATA? l TRAC:STAT:DATA?

TRAC:BIN:DATA?
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Table 2-12 FETCh Subsystem

Command Summary Reset setting

: FETC: ARR? [chanl i st] Returns the array data which contains all
of the voltage measurement data, current
measurement data, resistance
measurement data, time data, status data,
or source output setting data specified by
the :FORM:ELEM:SENS command.

chanlist=(@1)

B2981A/B2983A returns current
measurement data, time data, and status
data only.

: FETC: ARR: CURR? [chanl i st] Returns the array data which contains all
. FETC: ARR: STAT? [ chanl i st] of the current measurement data,
resistance measurement data, source

- FETC ARR TIME? [ chanl i st] output setting data, status data, time data,

(B2985A/ B2987A) or voltage measurement data specified by
. CHAR, CURR, HUM, RES, SOUR,
. FETC. ARR: CHAR? [ chanl i St] STAT, TEMP, TIME, or VOLT.

: FETC: ARR HUM? [chanli st]
: FETC: ARR RES? [chanli st]
: FETC. ARR: SOUR? [chanli st]
: FETC. ARR: TEMP? [chanl i st]
: FETC. ARR: VOLT? [chanli st]

chanlist=(@1)
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Command Summary Reset setting

:FET : SCAL] ? [chanl i st] Returns the latest voltage measurement
data, current measurement data,
resistance measurement data, time data,
status data, or source output setting data
specified by the :FORM:ELEM:SENS
command.
chanlist=(@1)
B2981A/B2983A returns current
measurement data, time data, and status
data only.

: FETC[ : SCAL] : CURR? [chanli st] Returns the latest current measurement

: FETC[ : SCAL] : STAT? [chanl i st] data, resistance measurement data, source

_ _ _ R , output setting data, status data, time data,

- FETQ - SCAL]: TIME? [chanl i st] or voltage measurement data specified by

( B2985A/ B2987A) CHAR, CURR, HUM, RES, SOUR,
STAT, TEMP, TIME, or VOLT.

:FETC[ : SCAL] : CHAR? [chanli st] _

- FETQ : SCAL] : HUMP [chanl i st] chanlist=(@1)

: FETC[ : SCAL] : RES? [chanli st]

:FETC[ : SCAL] : SOUR? [chanli st]

:FETC : SCAL] : TEMP? [chanli st]

:FETC[ : SCAL] : VOLT? [chanli st]
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Table 2-13 FORMat Subsystem
Command Summary Reset setting
: FORM BORD byt e_or der Sets the byte order of binary output data. | NORM
- FORM BORD? byte_order=NORM al|SWA Pped
: FORM : DATA] f or mat Sets the data output format. ASC
: FORM : DATA] ? format=ASCii|REAL,32|REAL,64
: FORM DI G f or mat Sets the response format of the bit ASC
: FORM DI G? pattern.
format=ASCii|BINary|OCTal|
HEXadecimal
: FORM ELEM CALC type{, type} Specifies the elementsincluded in the CALC
- FORM ELEM CALC? calculation result data.
type=CALC|TIME|STATus
Order of returned data: calc, time, status
: FORM ELEM SENS type{, type} Specifies the elements included in the CURR, TIME,
) - sense or measurement result data. STAT for
: FORM ELEM SENS? . B2981A/B298
type=VOLTage| CURRent|CHARQeE|RES | 3a
EtraeTﬁeLh'll'Jlli\/(ljliEJST ATus|SOURCce|TEM Perat VOLT, CURR,
y RES, TIME,
Order of returned data: voltage, STAT, SOUR,
current(charge), resistance, time, status, | TEMR HUM
source, temp, hum for
B2985A/B298
TA
: FORM SREG f or mat Setstheresponse format of the statusbyte | ASC

: FORM SREG?

register.

format=ASCii|BINary|OCTal|
HEX adecimal
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Table 2-14 READ Subsystem
Command Summary Reset setting

: READ: ARR? [chanl i st] Executes the :INIT command and the
:FETC:ARR? command in series, and
returns the array data which contains all
data for the element specified by the
:FORM:ELEM:SENS command.
chanlist=(@1)
B2981A/B2983A returns current
measurement data, time data, and status
data only.

: READ: ARR: CURR? [chanl i st] Executes the :INIT command and the

- READ: ARR: STAT? [chanl i st] :FETC:ARR:<CHAR|CURR|HUM|RES]|

SOUR|STAT[TEMP|TIME|VOLT>?

- READ: ARR TI ME? [ chanl i st] command in series, and returns the array

( B2985A/ B2987A) datawhich contains all datafor the
. element specified by CHAR, CURR,
. READ: ARR: CHAR? [ chanl i St] HUM, RES, SOUR, STAT, TEMP, TlME,
: READ: ARR: HUM? [chanli st] or VOLT.
: READ: ARR: RES? [chanli st] chanlist=(@1)

: READ: ARR: SOUR? [chanli st]
: READ: ARR: TEMP? [chanl i st]
: READ: ARR: VOLT? [chanli st]
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Command Summary Reset setting

: READ[ : SCAL] ? [chanl i st] Executes the :INIT command and the
:FETC? command in series, and returns
thelatest datafor the element specified by
the :FORM:ELEM:SENS command.

chanlist=(@1)

B2981A/B2983A returns current
measurement data, time data, and status

data only.
- READ] : SCAL] : CURR? [chanl i st] Executes the :INIT command and the
: READ] : SCAL] : STAT? [chanl i st] :FETC:<CHAR|CURRIHUM|RES|SOUR

|[STAT|TEMP|TIME|VOLT>? command

- READ{ : SCAL] : TI ME? [chanl i st] in series, and returnsthe latest datafor the

( B2985A/ B2987A) element specified by CHAR, CURR,
HUM, RES, SOUR, STAT, TEMP, TIME,
1 READ[ : SCAL] : CHAR? [chanli st] or VOLT.

1 READ : SCAL] : HUM? [chanli st]
: READ[ : SCAL] : RES? [chanli st]
1 READ[ : SCAL] : SOUR? [chanli st]
: READ : SCAL] : TEMP? [chanli st]
1 READ[ : SCAL] : VOLT? [chanli st]

chanlist=(@1)
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Table 2-15 MEASure Subsystem
Command Summary Reset setting
: MEAS? [chanli st] Executes a spot (one-shot) measurement
for the parameters specified by the
:SENS:FUNC command., and returns the
measurement result data specified by the
:FORM:ELEM:SENS command.
chanlist=(@1)
: MEAS: CURR[ : DC] ? [chanli st] Executes a spot (one-shot) measurement
and returns the measurement result data.
(B2985A/ B2987A) M easurement items can be specified by
: MEAS: CHAR? [chanli st] CHAR, CURR, RES, or VOLT.
: MEAS: RES? [chanli st] chanlist=(@1)
: MEAS: VOLT[: DC] ? [chanli st]
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Figure 2-12 Composite Limit Test Flowchart Examplefor Sorting Mode
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Figure 2-13 Composite Limit Test Flowchart Examplefor Grading Mode
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Table 2-16 CAL Culate Subsystem
Command Summary Reset setting
:CALC[ c]: CLI M CLE: AUTO node Enables or disables the automatic clear ON
. CALC[ c] : CLI M CLE: AUTO? function of the composite limit test.
mode=0|OFF|1|ON
: CALC[ c]: CLI M CLE: AUTO DEL time Setsthe delay timefor the automatic clear | 1E- 4
: CALJ c] : CLI M CLE: AUTO DEL? of the composite limit test.
time=MINimum|MAXimum|DEFault|
1E- 5 to 60 seconds
Query does not support time=1E- 5 to 60.
:CALC[c]:CLIMCLE:I M Clearsthe composite limit test results and
the GPIO linesimmediately.
:CALC[ c]: CLI M FAI L: DI § : DATA] pa | Definesafail patternthat appearsnearthe | 0
ttern end of the flowcharts shown in Figures
: CALC[ c]: CLI M FAI L: DI d : DATA] ? 2-12 and 2-13. Thisisabit pattern used to
indicate the composite limit test fail.
pattern=0to 127
: CALC[ c]: CLI M MCDE node Sets the operation mode of the composite | GRAD
: CALJ c] : CLI M MODE? limit test.
mode=GRADing|SORTing.
:CALC c]: CLI M PASS: DI G : DATA] pa | Definesapass pattern that appears near 0
ttern the end of the flowcharts shown in
:CALC[ c]: CLI M PASS: DI d : DATA] ? Figur% 2-12 and 2-13. Thisis a bit
pattern used to indicate the composite
limit test pass.
pattern=0 to 127
: CALC[ c]: CLI M STAT node Enables or disables the composite limit ON
: CALJ c] : CLI M STAT? test.
mode=0|OFF|1|ON
2-54 Keysight B2980 SCPI Command Reference, Edition 1




Subsystem Command Summary

Reading Source/Measure Data

Command

Summary
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:CALC c]:

CLI M STAT: ANY?

Checksiif the present composite limit test
contains alimit test, which is a pass/fail
judgement. It is performed at the “Pass?’
step in Figures 2-12 and 2-13.

:CALC c]:
:CALC c]:

CLIM UPD result
CLI M UPD?

Only for the GRAD composite limit test.
Enables or disables the immediate result
output or update. See “Immediate?’
shown in Figure 2-13.

result=END|IMMediate

IMM

:CALC c]:

DATA? [offset][, size]]

:CALC c]:

DATA: LAT?

:CALC]Jc]:DATA?returns limit test data.
offset=CURRent|STARL|0 to maximum
size=1 to maximum

:CALCJc]:DATA:LAT? returns the last
limit test data.

Elements of the returned data are
specified by the :FORM:ELEM:CALC
command. The limit test data can be
expressed by the following formula.

limit test data = input data - null offset

STAR and
all data

:CALC c]:
:CALC c]:

DIGBIT pin
DI GBI T?

Assigns the GPIO pins used for the result
output. The output is the pass/fail bit
pattern.

pin=EXTn|NONE. n=1to 7.

NONE

:CALC c]:
:CALC c]:

DI G BUSY pin
DI G BUSY?

Assigns the GPIO pin for the BUSY
(busy) line for the composite limit test.

pin=EXTn|NONE. n=1to 7.

NONE

:CALC c]:
:CALC c]:

DI G EOT pin
D G EOT?

Assignsthe GPIO pin for the EOT (end of
test) line for the composite limit test.

pin=EXTn|NONE. n=1to 7.

NONE

Keysight B2980 SCPI Command Reference, Edition 1

2-55



Subsystem Command Summary
Reading Source/Measure Data

Command Summary Reset setting
:CALC[ c]: DI G SOT pin Assigns the GPIO pin for the SOT (start NONE
: CALC[ ] : DI G SOT? of test) line for the composite limit test.
pin=EXTn|NONE. n=1to 7.
: CALC[ c] : FEED type Specifies the input data value used for CURR
: CALC] ¢] : FEED? calculating the limit test data. The limit

test is a pass/fail judgement performed
during a composite limit test. The limit
test is performed at the “Pass?’ step in
Figures 2-12 and 2-13.

type=MATH|CHARge|CURRent|RESista
ncelVOLTage

:CALC[c]:LIMn :COW: DI G : DATA] Definesthe bit pattern used toindicatea | O
pattern failure of the measurement range
:CALJ c]: LIM nj: COMP: DI § : DATA] ? | overflow status check specified by m.
pattern=0to 127

:CAL]c]:LIMn]:COW: FAIL criter | Setsthejudgement criteriafor the IN
ia measurement range overflow status check
:CALJ c]: LI M nj: COWP: FAI L? specified by m.

criteria=IN determines that the limit test
has failed if the channel goesinto the
measurement range overflow state.

criteria=OUT determines that the limit
test hasfailed if the channel comes out of
the measurement range overflow state.

:CALC[c]:LIMm:FAIL? Returns the result of the limit test
specified by m. O: Passed, 1: Failed.
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:CALC c]:LIMni:FUNC type Setsthetype of the limit test specifiedby | LIM
:CALJ c]: LI M nj : FUNC? m
type=COMP sets the measurement range
overflow status check which checksif the
channel isin the measurement range
overflow status.
type=LIM setsthelimit test which checks
if the measurement value is between the
upper limit and the lower limit.
CALd cl:LIMn:LOWVIinit Sets alower limit used for the limit test -1
CALC[c]:LIMn:LOW [M Nimunj MA | SPecified by m.
Xi mun DEFaul t] limit=MINimum|MAXimum|DEFault]
- 9.999999E+20 to +9.999999E+20
:CALCc]:LIMni:LOWDI ( : DATA] p | Definesthe bit pattern used to indicate 0
attern failed-by-exceeding-lower-limit of the
“CALC c]:LIMnj: LOW DI G : DATA] ? limit test specified by m. Thebit patternis
used for the GRAD composite limit test.
pattern=0to 127
:CALC[c]:LIM M :PASS: DI d : DATA] Definesthe bit pattern used to indicatea | O
pattern pass of the limit test specified by m. The
“CALC[c]:LIMnj:PASS: DI d: DATA] ? | bit patternisused for the SORT
composite limit test.
pattern=0 to 127
:CALC[ c]: LIMni:STAT node Enables or disablesthe limit test specified | OFF
CALC[c]: LI M ni : STAT? by m.
mode=1|ON|0JOFF
CALC[c]:LIMM:UPP linmit Sets aupper limit used for the limit test 1
CALQ c]:LIM N :UPP? [M Nimunf Ma | SPecified by m.
Xi mun DEFaul t] limit=MINimum|MAXimum|DEFault|
- 9.999999E+20 to +9.999999E+20
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:CALC[ c]:LIMni:UPP: DI g : DATA] p | Definesabit pattern used to indicate 0
attern failed-by-exceeding-upper-limit of the

:CALJ c]:LIMn:UPP: DI § : DATA] ? limit test specified by m. Thebit patternis
used for the GRAD composite limit test.

pattern=0 to 127

: CALC c] : MATH: DATA? [offset[,siz | :CALC[c]:MATH:DATA? returnsthe STAT and
el ] calculation result data. all data

offset=CURRent|STARL|0 to maximum
size=1 to maximum

:CALC[c]:MATH:DATA:LAT? returns

: CALC[ c] : MATH: DATA: LAT? the latest calculation result data.

Elements of the returned data are
specified by the :FORM:ELEM:CALC
command. Math expression for the
calculation is specified by the
:CALC:MATH[:EXPR]:NAME and
:CALC:MATHI[:EXPR][:DEF]
commands.

: CALC c] : MATH : EXPR] : CAT? Returnsthe list of all the predefined and
user-defined math expression names.

:CALC[ c] : MATH[ : EXPR] [ : DEF] defin | Definesamath expression whichwill be | (M * CURR
ition auser-defined math expression. +B)
Maximum of 32 math expressions can be
defined including the predefined math
expressions.

definition: Up to 256 ASCII characters.

:CALC[ c]: MATH : EXPR] : DEL: ALL Deletes all user-defined math
expressions.

: CALC[ c] : MATH[ : EXPR] : DEL[ : SEL] n | Deletes an user-defined math expression.
ane

name: Up to 32 ASCII characters.
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: CALC c] : MATH : EXPR] : NAME nane Selects a math expression used for “MXPLUSB
L CALQ] ¢ : MATH] : EXPR] : NAVE? calculation. "
name: Up to 32 ASCII characters without
any control characters, space characters,
single and double quotes, and comma.
: CALC[ c] : MATH: VAR: CAT? Returnsthe list of al the predefined and
user-defined math variable names.
: CALC c]: MATH: VAR[ : DEF] definiti | Definesamath variable which will bea
on user-defined math variable.
: CALC c] : MATH: VAR DEL: ALL Deletes all user-defined math variables.
:CALC c]: MATH: VAR DEL[ : SEL] nane | Deletes an user-defined math variable.
name: Up to 16 ASCII characters.
: CALC c]: MATH: VAR NAMVE nane Selects a math variable used for
: CALC[ ¢] : MATH: VAR NAVE? calculation.
: CALC[ c] : MATH: STAT node Enables or disables the math expression. OFF
: CALC[ c] : MATH: STAT? mode=1|ON|OJOFF
:CALC c]: MATH: UNI T narre Defines the unit name for the math “ " (Space)
: CALC[ c] : MATH: UNI T? expression.
name: Up to 32 ASCII characters.
: CALC[ c]: OFFS of f set Sets the null offset value used for 0
. CALC[ ¢] : OFFS? [M Ni munj MAXi mun] calculating the limit test data.
DEFaul t] offset=MINimum|MAXimum|DEFault|
- 9.999999E+20 to +9.999999E+20
: CALC[ c] : OFFS: ACQ Automatically sets the null offset value
used for calculating the limit test data.
: CALC c] : OFFS: STAT node Enables or disables the null offset OFF
. CALC[ c] : OFFS: STAT? function used for calculating the limit test
data.
mode=1|ON|0|OFF
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Table 2-17 TRACe Subsystem
Command Summary Reset setting
: TRAC[ c]: BI N: CENT center Sets the center value of histogram on
- TRAQ] ] : BI N: CENT? Histogram view.
: TRAC[ c] : BI N: COUN count Sets the number of binsfor histogramon | O
: TRAC] c] : BI N: COUN? Histogram view.
: TRAC[ c] : BI N: COUN: ACT? Gets the actual number of bins for
histogram on Histogram view.
: TRAC: BI N: DATA: CURR? Returnsthe number of datain each bin on
: TRAC: BI N: DATA: LI M Histogram view.

: TRAC: Bl N: DATA: MATH?

( B2985A/ B2987A)
: TRAC:. Bl N: DATA: RES?
: TRAC:. Bl N: DATA: VOLT?

: TRAC: Bl N: DATA: CURR: OOB? Returns the number of datathat is out of
- TRAC: BI N: DATA: LI M OOB? bins range on Histogram view.

. TRAC. Bl N: DATA: MATH: COB?

(B2985A/ B2987A)
: TRAC. Bl N: DATA: RES: 0O0B?
: TRAC: Bl N: DATA: VOLT: OOB?

:TRAC[ c]: BIN. WDT wi dth Sets the bin width on Histogram view.
:TRAC[ c] : BI N: W DT?

:TRAC[ c]: CLE Clears the trace buffer of the specified
channel. This command is effective when
the trace buffer control mode is set to
NEV by the :TRAC[c]:FEED:CONT
command.

: TRAC c] : DATA? [offset[, size]] Returns the dataiin the trace buffer.
offset=CURRent|STARL|0 to maximum

size=1 to maximum
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: TRAC: DATA: CURR? [of fset[, size]] | Returnsthe specified measurement data
- TRAC: DATA: LI MP [of fset[, si ze]] mthetyace bgffer. The data stored in the
_ _ _ , buffer is specified by the : TRAC:FEED
: TRAC. DATA: MATH? [of fset][, size]] command.
(B2985A/ B2987A) offset=CURRent|STARL|0 to maximum
: TRAC. DATA: RES? [of fset[, size]] Sze=1 to maximum
: TRAC: DATA: VOLT? [offset][, size]]
: TRAC[ c] : FEED type Specifies the data placed in the trace SENS
: TRAC] ¢] : FEED? buffer. This command is effective when
the trace buffer control modeis set to
NEV by the :TRAC[c]:FEED:CONT
command.
type=LIM|MATH|SENSe
: TRAC[ c] : FEED: CONT node Selects the trace buffer control. NEV
: TRAC[ c] : FEED: CONT? mode=NEX T|NEVer
: TRAC c] : FREE? Returnsthe available size (available) and
the total size (total) of the trace buffer.
Response is availabletotal.
:TRAC[ c]: PO N points Sets the size of the trace buffer. This 100000
: TRAC[ ¢] : PO N? [ M Ni munj MAXi mur] command iseffectiv_ewhen the trace
DEFaul t ] buffer control modeis set to NEV by the
‘TRAC]c]:FEED:CONT command.
points=M INimum|M A Ximum|DEFault|
1 to 100000
: TRAC[ c]: PO N: ACT? Returns the number of datain the trace
buffer.
Keysight B2980 SCPI Command Reference, Edition 1 2-61



Subsystem Command Summary
Reading Source/Measure Data

Command Summary Reset setting
: TRAC] c] : STAT: DATA? Returns the result of the statistical
operation for the data stored in the trace
buffer.
: TRAC] c] : STAT: FORM oper ati on Selectsthe statistical operation performed | MEAN
- TRAC] c] : STAT: FORMP by the :TRAC][c]:STAT:DATA?
command.
operation=MINimumMAXimumMEAN
|SDEViation|PKPK
:TRAC[c]: TST: FORM rul e Selectsthe rule for reading thetimestamp | ABS
- TRAC] ¢] : TST: FORWP datain the trace buffer.
rule=DELTaABSolute
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Table 2-18 HCOPy Subsystem
Command Summary Reset setting
: HCOP: SDUM DATA? Returns the data of the front panel screen
image. The response is a definite length
arbitrary binary block.
: HCOP: SDUM FORM f or mat Sets the format of the image data. JPG
- HCOP: SDUM FORWP format=JPG|BMP|PNG|WMF
Table 2-19 DISPlay Subsystem
Command Summary Reset setting
: DI SP: CSET col or Selects the color set of the front panel
: DI SP: CSET? display.
color=1 (default color set)|2 (aternative
color set)
: DI SP: ENAB node Enables or disables the front panel
- DI SP: ENAB? display under remote operation.
mode=1|ON|0|OFF
: DI SP: VI EW node Sets the display mode, single 1, graph, SING1
- DI SP: VI EWP roll, or histogram.
mode=SINGIe1l|GRAPh|ROLL|HIST
: DI SP: VI EW GRAPH: SCAL: AUTO node Changes the graph scale to fit the trace
. DI SP: VI EW HI ST: SCAL: AUTO node | automatically.
: DI SP: VI EW ROLL: SCAL: AUTO node mode=ONCE
: DI SP: GRAP: CURS: STAT node Select if the cursor is displayed or not. OFF
: DI SP: ROLL: CURS: STAT node mode=1|ON|0|JOFF
: DI SP: GRAP: CURS: STAT?
: DI SP: ROLL: CURS: STAT?
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: DI SP: GRAP: RLI N: STAT node Select if the reference line function is OFF
. DI SP: ROLL: RLI N: STAT mode enabled or disabled.
: DI SP: GRAP: RLI N: STAT? mode=1|ON|0|OFF
: DI SP: ROLL: RLI N: STAT?
: DI SP: GRAP: RLI N: STOR Saves the displayed line data as the
reference line data.
: DI SP: GRAP: X: MAX val ue Sets the maximum value of X-axisor
: DI SP: GRAP: Y: MAX val ue Y-axis on the Graph view.
: DI SP: GRAP: X: MAX?
: DI SP: GRAP: Y: MAX?
: DI SP: GRAP: X: M N val ue Sets the minimum value of X-axis or
. DI SP: GRAP: Y: M N val ue Y-axis on the Graph view.
: DI SP: GRAP: X2 M N?
: DI SP: GRAP: Y: M N?
: DI SP: GRAP: X[ : ELEM node Sets the data type assignment for X-axis
. DI SP: GRAP: Y[ : ELEM rode or Y-axis on the Graph view.
: DI SP: GRAP: X[ : ELEM ? mode=CHAR|CURR|RESIMATH|SOUR]|
: DI SP: GRAP: Y[ : ELEM ? TIMEVOLT
B2981A/B2983A can specify CURR,
MATH, or TIME only.
SOUR/TIME isonly for X-axis.
: DI SP: GRAP: X: SPAC node Selects linear scale of logarithmic scale LIN
- DI SP: GRAP: Y: SPAC node for X-axis or Y-axis on the Graph view.
: DI SP: GRAP: X: SPAC? mode=LIN|LOG
: DI SP: GRAP: Y: SPAC?
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: DI SP: HI ST: Y: ELEM node Sets the data type assignment for Y-axis
DI SP: ROLL: Y: ELEM mode or Y-axis on the Histogram or Roll view.
: DI SP: HI ST: Y: ELEM? mode=CHAR|CURR|RES|VOLT
: DI SP: ROLL: Y: ELEM? B2981A/B2983A can specify CURR,
only.
: DI SP: HI ST: Y: MAX val ue Sets the maximum value of Y-axis on the
- DI SP: HI ST: Y: MAX? Histogram view.
: DI SP: ROLL: X: OFFS val ue Sets the value of scale division or offset
- DI SP: ROLL: X: PDI V val ue value of X-axis on Roll view.
: DI SP: HI ST: X: OFFS?
: DI SP: ROLL: X: PDI V?
: DI SP: ROLL: Y: OFFS: CHAR val ue Sets the offset value of Y-axis on Roll
: DI SP: ROLL: Y: OFFS: CURR val ue view.
: DI SP: ROLL: Y: OFFS: CHAR?
: DI SP: ROLL: Y: OFFS: CURR?
( B2985A/ B2987A)
: DI SP: ROLL: Y: OFFS: RES val ue
: DI SP: ROLL: Y: OFFS: VOLT val ue
: Dl SP: ROLL: Y: OFFS: RES?
: DI SP: ROLL: Y: OFFS: VOLT?
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: DI SP: ROLL: Y: PDI V: CHAR val ue Sets the scale division of Y-axis on Roll
: DI SP: ROLL: Y: PDI V: CURR val ue view.
: DI SP: ROLL: Y: PDI V: CHAR?
;DI SP: ROLL: Y: PDI V: CURR?
( B2985A/ B2987A)
;DI SP: ROLL: Y: PDI V: RES val ue
;DI SP: ROLL: Y: PDI V: VOLT val ue
: DI SP: RCLL: Y: PDI V: RES?
DI SP: ROLL: Y: PDI V: VOLT?
: DI SP: VI EW SI NG SPAN Selects the item to be displayed on
- DI SP: VI EW SI NG SPAN? sub-panel of Meter view.
: DI SP[: W ND[ d] ] : DATA? Returns the data displayed on the front
panel display.
: DI SP[: WND[ d] ] : TEXT: DATA t ext Sets the text message displayed on the
- DI SP[: W ND{ d] | : TEXT: DATA? center of the upper or lower display area
of the front panel display.
text: Up to 32 ASCII characters.
: DI SP[: WND[ d] ] : TEXT: STAT Shows or hides the text message set by OFF
- DI SP[: W ND{ d] | : TEXT: STAT? the :DISP[:WIND[d]]: TEXT:DATA
command.
mode=1|ON|0|OFF
: DI SP: ZOOM node Enables or disables the zoom function of OFF

: DI SP: zOOwW?

the front panel display.
mode=1|ON|[0|OFF
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MMEMory Subsystem

Command

Summary

Reset setting

: MVEM CAT? [directory]

Returns the memory usage and
availability. Also returnsthe list of files
and foldersin the current specified
directory.

directory=<path>|USB:\<path>

:MVEM CDI R directory
: MVEM CDI R?

Changes the current directory to the
specified directory.

directory=<path>|USB:\<path>

USB:\

: MVEM COPY sour ce, desti nation

Makes a copy of an existing filein the
current directory.

source: Source file name.

destination: Copy file name. Or directory
name, <path>|USB:\<path>.

: MVMEM DEL fil e_nane

Deletes afilein the current directory.

file_name: Name of thefile to delete.

t]

: MMEM LOAD: LI ST: VOLT file[,chlis

Loadsalist sweep datafrom the specified
filein the current directory.

file: Name of thefile to load the specified
data.

chlist=(@1)

: MVEM LOAD: MACR nacro, fil e_nane

L oads a macro from the specified filein
the current directory.

macro: Name of macro.

file_name: Name of the file which
contains the macro.

: MVEM LOAD: STAT fil e_nane

Loads an instrument setup from the
specified file in the current directory.

file_name: Name of the file which
contains the instrument setup.
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: MVEM MDI R directory

Creates anew directory.

directory=<path>|USB:\<path>

: MVEM MOVE sour ce, desti nation

Moves or renames an existing file in the
current directory.

source: Source file name.

destination: New file name. Or directory
name, <path>|USB:\<path>.

:MVEM RDIR directory

Removes the specified empty directory.

directory=<path>|USB:\<path>

: MVEM STOR: DATA[: ALL] file[,chli
st]

: MVEM STOR: DATA: LIMfil e[, chlist
]
: MMEM STOR: DATA: MATH fil e[, chlis
t]

: MVEM STOR: DATA: SENS file[,chlis
t]

Saves the limit test data, the math
expression result data, sense data, or all of
these data for the specified channel to the
specified file in the current directory.

file: Name of the file to save the specified
data.

chlist=(@1)

: MVEM STOR LI ST: VOLT file[,chlis
t]

Saves the list sweep data to the specified
filein the current directory.

file: Name of the file to save the specified
data.

chlist=(@1)
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: MVEM STOR: MACR macro, fil e_name Saves the macro to the specified filein
the current directory.

macro: Name of macro.

file_name: Name of the file to save the
macro.

: MVEM STOR: STAT fil e_nane Saves the instrument setup to the
specified file in the current directory.

file_name: Name of the file to save the
instrument setup.

: MVEM STOR: TRAC fil e_nane[, chlis | Savesall datain the trace buffer for the
t] specified channel to the specified filein
the current directory.

file_name: Name of thefile to save the

specified data.
chlist=(@1)
Table 2-21 PROGram Subsystem
Command Summary Reset setting
: PROG CAT? Returns the names of all programs

defined in the program memory.

: PROG PON: COPY nane Specifies the power-on program.

name: Name of the program used for the
power-on program.

: PROG PON: DEL Clears the power-on program.

: PROG PON: RUN node Enables or disables the power-on OFF
program.
mode=1|ON|0|OFF
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1 PROF :

SEL]

: APP program code

Adds aprogram code to the end of a
program stored in the program memory.

program_code: Program code. Up to 256
byte per execution. Sum of all program
sizein the program memory must be up to
100 KB.

1 PROG :
1 PROF :

SEL] :
SEL] :

DEF pr ogram code
DEF?

Defines a program in the program
memory by entering theinitial program
code.

program_code: Program code. Up to 256
byte per execution. Sum of al program
sizein the program memory must be up to
100 KB. Maximum of 100 programs can
be memorized.

1 PROG :

SEL] :

DEL: ALL

Deletes al programs stored in the
program memory.

1 PROF :

SEL] :

DEL[ : SEL]

Deletes a program stored in the program
memory.

1 PROG :

SEL] :

EXEC

Executes a program stored in the program
memory.

1 PROG :
1 PROG :

SEL] :
SEL] :

NAME nane
NAME?

Selects the program for performing the
action by the following commands.

If name does not specify the program
stored in the program memory, this
command creates a new program with the
specified name and selects the program.

If name specifies an existing program,
this command sel ects the program.
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: PROF : SEL] : STAT operation Changes the execution status of a

. PROG : SEL] : STAT? program stored in the program memory.
operation=RUN|PAUSE|STEP|STOP|
CONTinue

: PROJF : SEL] : WAI T? ti meout Blocks other commands until the program
execution status changes to Paused or
Stopped.
timeout: Timeout value, in seconds.

: PROG VAR h] val ue Setsavalueto the variable specified by h.

- PROG VAR h] ? Thevariableis used in the program

memory. A variable canbeusedin a
program as %h% (h: integer. 1 to 100).

value: Value of the variable specified by
h. Up to 32 ASCII characters.

Table 2-22 SY STem Subsystem
Command Summary Reset setting

: SYST: AQUT function Selects the measurement mode of which M

- SYST: AOUT? results are applied to the anal og output
function.
function=IM|QM VM
On B2981A/B2983A, only IM can be
specified.

(B2983A/ B2987A) Returns a percentage of the remaining

. SYST: BATT? battery capacity.

(B2983A/ B2987A) Returns the battery cycle count.

: SYST: BATT: CYCL?

(B2983A/ B2987A) Performs self-test on the battery and

return the result.

0: test passed
1: test failed

: SYST: BATT: TEST?
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: SYST: BEEP[: I MM frequency,tine Generates a beep sound of the specified
frequency and duration.

frequency=55 to 6640 Hz
time=0.05 to 12.75 seconds
: SYST: BEEP: STAT node Enables or disables the beeper.
: SYST: BEEP: STAT? mode=0|OFF|1|ON
: SYST: COVWM ENAB node, i nterface Enables or disables the remote interface
- SYST: COMM ENAB? i nt er f ace GPIB, USB, or LAN, the remote service

Sockets, Telnet, VXI-11, HiSLIP, or the
built-in Web Interface. The setting is
effective after rebooting the instrument.
mode=0|OFF|1|ON

interface=GPIB|USB|LAN|SOCKets|
TELNet|VXI11|HISLipWEB

: SYST: COW GPI B[ : SELF] : ADDR addr | Setsthe GPIB address of the instrument.
ess

: SYST: COW GPI B[ : SELF] : ADDR?

address=0to 30

: SYST: COW LAN: ADDR addr ess Sets the static LAN (IP) address of the

: SYST: COMM LAN: ADDR? [ CURR| STAT] instrument. The setting is enabled by the
:SYST:COMM:LAN:UPD command.

address=A.B.C.D, 15 characters
maximum. A, B, C, and D must be a
number from 0 to 225.

CURR: Present setup value
STAT: Reserved value for the next startup

: SYST: COMM LAN: BST? Returns the LAN boot status of the
instrument.

ResponseisLAN_AUTO IR,
LAN_DHCP, LAN_FAULT, or
LAN_STATIC.
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Command Summary Reset setting

: SYST: COVW LAN: CONT? Returns the control connection port

- SYST: COVM TCP: CONT? number of the specified port.

: SYST: COWM LAN: DHCP node Enables or disables the use of the

- SYST: COMM LAN: DHCP? Dynamic Host anfiguration Protocol
(DHCP). The setting is enabled by the
:SYST:COMM:LAN:UPD command.
mode=0|OFF|1|ON

: SYST: COMM LAN: DNS[j] address Sets the |P address of the DNS server.

: SYST: COMWM LAN: DNS[j ] ? [ CURR| STA | address=A.B.C.D, 15 characters

T] maximum. A, B, C, and D must be a
number from 0 to 255.
CURR: Present setup value
STAT: Reserved value for the next startup

: SYST: COMM LAN: DOWR Returns the domain name of the network
to which the instrument is connected.

: SYST: COW LAN: GAT addr ess Setsthe | P address of the default gateway.

. SYST: COWM LAN: GATE addr ess The setting is enabled by the
:SYST:COMM:LAN:UPD command.

: SYST: COMM LAN: GAT? [ CURR| STAT]

. SYST: COMM LAN: GATE? [ CURR| STAT] | 2ddress=AB.C.D, 15 characters
maximum. A, B, C, and D must be a
number from 0 to 225.
CURR: Present setup value
STAT: Reserved value for the next startup

: SYST: COVM LAN: HNAM host nane Sets the host name of the instrument. The

: SYST: COMM LAN: HOST host name setting is enabled by the
:SYST:COMM:LAN:UPD command.

: SYST: COMM LAN: HNAMP [ CURR| STAT]

. SYST: COMM LAN: HOST? [ CURR| STAT] | Nostname: Host name. Upto 15
characters.
CURR: Present setup value
STAT: Reserved value for the next startup
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Command Summary Reset setting

: SYST: COMM LAN: MAC? Returns the MAC address of the
instrument.

: SYST: COW LAN: SMAS subnet _mask Sets the static subnet mask. The settingis
command.

subnet_mask=A.B.C.D, 15 characters
maximum. A, B, C, and D must be a
number from 0 to 255.

CURR: Present setup value
STAT: Reserved value for the next startup

: SYST: COVMM LAN: TELN: PROM pr onpt Sets the command prompt displayed
: SYST: COMM LAN: TELN: PROWP during a Telnet session for establishing
communication with the instrument.

prompt: Command prompt. Up to 15
characters.

: SYST: COWM LAN: TELN: WVES nessage | Sets the welcome message displayed
: SYST: COMM LAN: TELN: WVES? during a Teinet session when starting the
communication with the instrument.

message: Welcome message. Up to 63
characters.

: SYST: COVW LAN: UPD Disconnects all active LAN and Web
Interface connections, updates the LAN
setup, and restartsthe LAN interface with
the new setup.

: SYST: COM LAN: WNS[j] address Sets the |P address of the WINS server.

: SYST: COWM LAN: WNS[j ] ? [ CURR| ST | address=A.B.C.D, 15 characters
AT] maximum. A, B, C, and D must be a
number from 0 to 255.

CURR: Present setup value
STAT: Reserved value for the next startup
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Command Summary Reset setting
: SYST: DATA: QUAN? [chanli st] Returns the number of datafor the
specified channel in the data buffer.
chanlist=(@1)
: SYST: DATE year, nont h, day Sets the date of the internal clock.
: SYST: DATE? year: Year. 4-digit integer.

month: Month. Integer from 1 to 12.
day: Day. Integer from 1 to 31.

: SYST: ERR ALL? Reads and returns all itemsin the
error/event queue, and clears the queue.

: SYST: ERR: CODE: ALL? Reads al itemsin the error/event queue,
returns all codes, and clears the queue.

: SYST: ERR: CODE[ : NEXT] ? Reads and removes the top item in the
error/event queue, and returns the top
code.

: SYST: ERR: COUN? Returns the number of itemsin the
error/event queue.

. SYST: ERR] : NEXT] ? Reads and removes the top item in the
error/event queue, and returns the top
code and message.

(B2985A/ B2987A) Returns the humidity measurement data

- SYST: HUVP from the humidity sensor.

(B2985A/ B2987A) Returnsif the interlock circuit is close or

: SYST: | NT: TRI P? open.

Response is 0 or 1 that indicates the
interlock circuit is close or open,

respectively
: SYST: LFR frequency Selects the line frequency.
: SYST: LFR? frequency=50 (for 50 Hz)|60 (for 60 Hz)
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Command Summary Reset setting

: SYST: LFR: DET: AUTO node Selectsif auto-detection of power line

- SYST: LER: DET: AUTO? frequency at power onis enabled or
disabled.
mode=0|OFF|1|ON

: SYST: LFR: DET? Detects the power line frequency and
returns the result.

: SYST: LOCK: NAME? Returns the current 1/O interface (the 1/0
interface in use by the querying
computer).

: SYST: LOCK: OMN? Returnsthe 1/0 interface that currently
has alock.

: SYST: LOCK: REL Decrements the lock count by one, and

may release the 1/0O interface from which
the command is executed.

: SYST: LOCK: REQ? Requests alock of the current 1/0
interface.

: SYST: PON nenory Specifies the power-on state. RST
memory=RST|RCLO|RCL1|RCL2|RCL3|
RCL4

: SYST: PRES Presets the instrument settings and the
front panel display.

: SYST: SET data Sends or loads the instrument setup data.

- SYST: SET? data: Instrument setup data. Parameter
datatypeis a definite length arbitrary
binary block.

(B2985A/ B2987A) Returns the temperature measurement

- SYST: TEMP? data from the currently-selected
temperature sensor.

(B2985A/ B2987A) Selects the temperature sensor for

. SYST: TEMP: SEL sensor temperature measurement.

: SYST: TEMP: SEL? sensor=TC|HSEN
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Command Summary Reset setting
(B2985A/ B2987A) Selects the unit for temperature C
: SYST: TEMP: UNI T uni t measurement.
: SYST: TEMP: UNI T? sensor=C|CEL |F[FARIK
: SYST: TI ME hour, ni nut e, second Sets the time of the internal clock.
: SYST: TI ME? hour: Hour. Integer from 0 to 23.
minute: Minute. Integer from O to 59.
second: Second. Integer from O to 59.
: SYST: TI ME: TI M COUN? Returns the present count of the timer.
: SYST: TI ME: TI M COUN: RES: AUTO nod | Enables or disables the automatic reset ON
e function of the timer. If thisfunctionis
- SYST: TI ME: TI M COUN: RES: AUTOR enabled, the timer count is reset when the
initiate action occurs.
mode=0|OFF|1|ON
: SYST: TI ME: TI M COUN: RES[ : | MM Resets the timer count immediately.
:SYST: TIN: PCL pol arity Setsthe polarity of the trigger NEG
- SYST: TOUT: POL pol arity input/output function for the specified
BNC connector.
1 SYST: TI N POL? _
. SYST: TOUT: POL? polarity=NEG|POS
: SYST: TOUT: TYPE type Selects the output trigger type for the EDGE
: SYST: TOUT: TYPE? specified GPIO pin.
polarity=EDGE|LEV
: SYST: TOUT[ : EDGE] : POS posi tion Selects the trigger output timing for the BOTH
 SYST: TOUT] : EDGE] : POS? specified GPIO pin.
polarity=BEFJARG|BOTH
: SYST: TOUT[ : EDGE] : W DT wi dt h Sets the pulse width of the output from 0.1 ms
 SYST: TOUT] : EDGE] : W DT? the specified GPIO pin.
polarity=(1E-5 to 1E-2)|[MIN|MAX|DEF
: SYST: VERS? Returns the version of the SCPI standard.
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Table 2-23 STATus Subsystem
Command Summary Reset setting
: STAT: MEAS: COND? Returns the value of the measurement,
- STAT: OPER: COND? operation, or questionable status
condition register.
. STAT: QUES: COND?
: STAT: MEAS: ENAB mask Sets the measurement, operation, or 0
- STAT: OPER: ENAB rmask questionabl e status enabl e register.
- STAT: QUES: ENAB nask mask=0 to 65535 (decimal)
1 STAT: MEAS: ENAB?
: STAT: OPER: ENAB?
: STAT: QUES: ENAB?
. STAT: MEAS| : EVEN] ? Returns the value of the measurement,
- STAT: OPER] : EVEN] ? operation, or questionable status event
register.
: STAT: QUES| : EVEN] ?
: STAT: MEAS: NTR filter Sets the negative transition filter in the 0
- STAT: OPER: NTR filter measurement, operation, or questionable
_ ' _ ) status register. If you set a bit of thefilter,
- STAT: QUES:NTR fil ter a 1-to-0 transition of its register bit sets
: STAT: MEAS: NTR? the corresponding bit of the event
- STAT: OPER: NTR? register.
: STAT: QUES: NTR? filter=0 to 65535 (decimal)
: STAT: MEAS: PTR filter Sets the positive transition filter in the 32767
. STAT: OPER: PTR filter measurement, operation, or questionable

. STAT:

QUES: PTR filter

status register. If you set a bit of thefilter,
a0-to-1 transition of its register bit sets

: STAT: MEAS: PTR? the corresponding bit of the event
: STAT: OPER: PTR? register.
: STAT: QUES: PTR? filter=0 to 65535 (decimal)
: STAT: PRES Sets all defined bitsin the status system’s
PTR registers and clearsthe al bitsin the
NTR and Enable registers. The registers
are returned to the default condition.
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Common Commands

This chapter describes common commands and queries of IEEE 488.2. The
commands available for Keysight B2980 are listed in Table 3-1.

Table 3-1 Common Commands Available for B2980
M nemonic Name
*CAL? Cadlibration query
*CLS Clear status
*ESE Standard event status enable command (query)
*ESR? Standard event status register query
*IDN? | dentification query
*OPC Operation complete command (query)
*RCL Recall command
*RST Reset command
*SAV Save command
*SRE Service request enable command (query)
*STB? Read status byte query
*TRG Trigger command
*TST? Self-test query
*WAI Wait-to-continue command
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*CAL?

*CAL?

This query command performs the self-calibration, and returns the execution result.
Execution Open the measurement terminals before starting the self-calibration.
Conditions
Syntax *CAL?

Query response result <newline><"END>
result is 0 or 1 that indicates the calibration result. Response data type is NR1.
0: Passed
1: Failed
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Common Commands
*CLS

*CLS

This command clears the Status Byte register, the Standard Event Status register,
and the Error Queue. This command does not clear the enable registers. For the
SCPI status system, see “ Status System Diagram” on page 1-18.

Also, this command stops the monitoring of pending operations by the * OPC
command.

This command does not have query form.

Syntax *CLS
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Parameter

Query response

Remarks

See Also

Common Commands
*ESE

*ESE

This command sets the bits of the Standard Event Status Enable register. This
command programs the Standard Event Status Enable register bits. The
programming determines which events of the Standard Event Status Enable register
are alowed to set the ESB (Event Summary Bit) of the Status Byteregister. A 1in
the bit position enables the corresponding event. For the SCPI status system, see

“ Status System Diagram” on page 1-18.

*ESE enable_number

*ESE?

enable number  Decimal valuethat isthe sum of the binary-weighted values for
the desired bits, hexadecimal, octal, or binary value. Parameter
datatypeis NR1 or NDN.

enable_number <newline><"END>

enable_number is the sum of the binary-weighted values of the Enable register bits.
The return format can be selected by the :FORMat: SREGister command. Response
datatypeis NR1 or NDN.

Bit definitions of the Standard Event register are shown in Table 3-2. All of the
enabled events of the Standard Event Status Enable register are logically ORed to
cause the Event Summary Bit (ESB) of the Status Byte register to be set.

The*CLS (clear status) command will not clear the enable register but it does clear
all bitsin the event register.

The :STATus:PRESet command does not clear the bitsin the Status Byte register.

:FORMat:SREGister and :STATus.PRESet
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Query response

Remarks

See Also

Common Commands
*ESR?

*ESR?

This query returns the present contents of the Standard Event Status register. The
event register is aread-only register, which stores (latches) all standard events.
Reading the Standard Event Status Enable register clearsit. For the SCPI status
system, see “ Status System Diagram” on page 1-18.

*ESR?

register <newline><"END>

register isthe binary-weighted sum of al bits set in the register. For example, if bit 3
(decimal value = 8) and bit 7 (decimal value = 128) are enabled, the query command
will return 136. Response datatypeis NR1.

Bit definitions of the Standard Event register are shown in Table 3-2.

To be reported to the Standard Event register, the corresponding bits in the event
register must be enabled using the * ESE command.

Once ahit is set, it remains set until cleared by reading the event register or the
*CL S (clear status) command.

*ESE
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*ESR?
Table 3-2 Sandard Event Register Bit Definitions
pit | decimal description definition
value

0 1 OPC (operation compl ete) All commands prior to and including * OPC have
been executed.

1 2 Not used O isreturned.

2 4 QYE (query error) Theinstrument tried to read the output buffer but it
was empty. Or, anew command line was received
before a previous query has been read. Or, both the
input and output buffers are full.

3 8 DDE (device-dependent error) | A self-test or calibration error occurred (an error in
the - 300 range or any positive error has been
generated). For a complete listing of the error
messages, see Chapter 5, “Error Messages.”

4 16 EXE (execution error) An execution error occurred (an error in the - 200
range has been generated).

5 32 CME (command error) A command syntax error occurred (an error in the
- 100 range has been generated).

6 64 Not used Oisreturned.

7 128 PON (power on) Power has been turned off and on since the last time
the event register was read or cleared.
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*IDN?

This query command returns the instrument’s (mainframe) identification string
which contains four comma-separated fields.

Syntax *IDN?

Query response Keysight Technologies,model,serial revision <newline><"END>
model: mainframe model number
serial: mainframe serial number
revision: firmware revision number

Response datatype is AARD.
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Query response

See Also

Common Commands
*0PC

*OPC

This command starts to monitor pending operations, and sets/clears the operation
complete (OPC) bit in the Standard Event Status register as follows.

» If thereis no pending operation, the OPC bit is set to 1.

» If there are any pending operations, the OPC bit is set to 0. The bit will be set to
1 again when all pending operations are compl eted.

The *OPC command is required to enable the OPC hit. To stop monitoring pending
operations (disable OPC bit), execute the * CL S command.

Other commands cannot be executed until this command completes.
*OPC

*OPC?

1 <newline><"END>

The query returns 1 if the instrument has completed all pending operations sent
before this command. Response datatypeis NR1.

*WAI
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Common Commands
*RCL

*RCL

This command restores the instrument to a state that was previously stored in one of
the memory locations 0 through 9 with the * SAV command.

*RCL memory
memory One of the memory locations O to 9. Parameter datatypeis NR1.
The device state stored in the location 0 is automatically recalled at power turn-on

when the Output Power-On stateis set to *RCL O.

You cannot recall the instrument state from a storage location that is empty or was
deleted. You can only recall a state from alocation that contains a previously stored
State.

The *RST command does not affect the configurations stored in memory. Once a
stateis stored, it remains until it is overwritten or specifically deleted.
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*RST

*RST

This command performs an instrument reset. This command resets the volatile
memory of the instrument to theinitial setting.

Syntax *RST
Remarks This command cancels any measurement or output trigger actions presently in

process, and resets the Waiting for arm and trigger bits in the Status Operation
Condition register.
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Parameter

Remarks

CAUTION

Common Commands
*SAV

*SAV

This command stores the present state of the instrument to the specified location in
non-volatile memory. Up to 10 states can be stored in the memory locations 0
through 9. Any state previoudly stored in the same location will be overwritten. Use
the *RCL command to retrieve instrument states.

*SAV memory

memory One of the memory locations O to 9. Parameter datatypeis NR1.
Thelocations 0 to 4 are in the non-volatile memory, and the
locations 5 to 9 are in the volatile memory.

If aparticular state is desired at power-on, it should be stored in the location O. It
will then be automatically recalled at power turn-on if the Output Power-On stateis
set to *RCL 0.

Data described in “Non-Volatile Settings’ on page 1-22 isnot affected by the * SAV
command.

The *RST command does not affect the configurations stored in memory. Once a
stateis stored, it remains until it is overwritten or specifically deleted.

This command causes a write cycle to non-volatile memory. Non-volatile memory
has a finite maximum number of write cycles. Programs that repeatedly cause write
cyclesto non-volatile memory can eventually exceed the maximum number of write
cycles and cause the memory to fail.
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Remarks

Common Commands
*SRE

*SRE

This command sets the value of the Service Request Enable register. This register
determines which bits from the Status Byte register are summed to set the Master
Status Summary (M SS) bit and the Request for Service (RQS) summary bit. A 1in
the bit position enables the corresponding event. For the SCPI status system, see

“ Status System Diagram” on page 1-18.

The query reads the enable register and returns a decimal value which corresponds

to the binary-weighted sum of all bits set in the register.

*SRE value

*SRE?

value Decimal value which corresponds to the binary-weighted sum of
the bits in the register (see Table 3-3). Parameter datatypeis NRf.

For example, to enable bit 0 (decimal value = 1), bit 3 (decimal value = 8), and bit 6

(decimal value = 64), the corresponding decimal value would be 73 (1 + 8 + 64).

value <newline><"END>

value is the binary-weighted sum of all bits set in the register. For example, if bit 3
(decimal value = 8) and bit 7 (decimal value = 128) are enabled, the query command
will return 136. Response datatypeis NR1.

Bit definitions of the Status Byte register are shown in Table 3-3.

All of the enabled events of the Standard Event Status Enable register are logically
ORed to cause the Event Summary Bit (ESB) of the Status Byte register to be set.
All such enabled bits are then logically ORed to cause the M SS bit (bit 6) of the
Status Byte register to be set.

When the controller conducts a serial poll in response to SRQ, the RQS bit is
cleared, but the MSS bit is not. When * SRE is cleared (by programming it with 0),
the power system cannot generate an SRQ to the controller.

The*CLS (clear status) command will not clear the enable register but it does clear
all bitsin the event register.

A :STATus:PRESet command does not clear the bits in the Status Byte register.
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*SRE

Table 3-3 Satus Byte Register Bit Definitions
pit | decimal description definition
value

0 1 Measurement status summary | One or more bits are set in the Measurement Status
register (bits must be enabled, see
:STATus. <M EA Surement|OPERati on| QUESti onabl
e>:ENABIe command).

1 2 Not used O isreturned.

2 4 Error queue not empty One or more errors have been stored in the Error
Queue (see :SY STem:ERRor[:NEXT]? command).

3 8 Questionable status summary | One or more bits are set in the Questionable Status
register (bits must be enabled, see
:STATus. <M EA Surement|OPERati on|QUESti onabl
e>:ENABIe command).

4 16 Output buffer Datais available in the instrument’s output buffer.

5 32 Event status byte summary One or more hits are set in the Standard Event
register (bits must be enabled, see * ESE command).

6 64 Master status summary One or more bits are set in the Status Byte register

(Request for service) (bits must be enabled, see * SRE command). Also

used to indicate a request for service.

7 128 Operation status summary One or more hits are set in the Operation Status
register (bits must be enabled, see
:STATus: <M EA Surement|OPERati on|QUEStionabl
e>:ENABIe command).
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Syntax

Query response

Remarks

Common Commands
*STB?

*STB?

This query reads the Status Byte register, which contains the status summary bits
and the Output Queue MAV hit. The Status Byte register is a read-only register and
the bits are not cleared when it is read. For the SCPI status system, see “ Status
System Diagram” on page 1-18.

*STB?

register <newline><"END>

register isthe binary-weighted sum of all bits set in the register. For example, if bit 1
(decimal value = 2) and bit 4 (decimal value = 16) are set (and the corresponding
bits are enabled), this command will return 18. Response data typeis NR1.

Bit definitions of the Status Byte register are shown in Table 3-3.

The input summary bits are cleared when the appropriate event registers are read.
The MAV bit is cleared at power-on, by *CLS, or when there is no more response
dataavailable.

A seria poll aso returns the value of the Status Byte register, except that bit 6
returns Request for Service (RQS) instead of Master Status Summary (MSS). A
seria poll clears RQS, but not MSS. When MSSis set, it indicates that the
instrument has one or more reasons for requesting service.
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*TRG

This common command generates a trigger when the trigger subsystem has BUS
selected asits source. The command has the same affect as the Group Execute
Trigger (GET) command.

Syntax *TRG
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*TST?

This query causes the instrument to do a self-test and report any errors. A 0 indicates
the instrument passed self-test. If al tests pass, you can have a high confidence that
the instrument is operational .

Syntax *TST?

Query response result <newline><"END>
result is 0 or 1 that indicates the self-test result. Response data type is NR1.
0: all tests passed
1: one or more tests failed
Remarks If one or more testsfail, alisreturned and an error is stored in the error queue. For

acomplete listing of the error messages related to self-test failures, see Chapter 5,
“Error Messages.”

If one or more tests fail, see the Service Guide for instructions on returning the
instrument to Keysight for service.

*TST?aso forces an *RST command.
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*WAI

This command instructs the instrument not to process any further commands until
all pending operations are completed. Pending operations are as defined under the
*OPC command.

Syntax *WAI
Remarks *WAI can be aborted only by sending the instrument a Device Clear command.
See Also *OPC
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Subsystem Commands

This chapter describes subsystem commands available for Keysight B2980 in
alphabetical order. There are the following subsystems.

“CALCulate Subsystem”
“DISPlay Subsystem”
“FETCh Subsystem”
“FORMat Subsystem”
“HCOPy Subsystem”
“INPut Subsystem”

“LXI1 Subsystem”
“MEASure Subsystem”
“MMEMory Subsystem”
“OUTPut Subsystem”
“PROGram Subsystem”
“READ Subsystem”
“SENSe Subsystem”
“SOURCce Subsystem”
“STATus Subsystem”
“SY STem Subsystem”
“TRACe Subsystem”
“TRIGger Subsystem”

4-2
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Syntax

Parameter

Query response

Example

Subsystem Commands
:CALCulate:CLIMits:CLEar:AUTO

CAL Culate Subsystem

For the numeric suffix [c], see “Numeric Suffix” on page 1-8.

:CALCulateCLIMits.CLEar:AUTO

Enables or disables the automatic clear function of the composite limit test.

:CALCulate[c]:CLIMits:CLEar:AUTO mode
:CALCulate[c]:CLIMits:CLEar:AUTO?

mode O|OFF|1|ON (default). Parameter data type is boolean.

mode=1 or ON enables the automatic clear function which clears the composite
limit test results and ports (GPIO lines) automatically with each :INITiate
command. See “:INITiate]:IMMediate]<:ACQuire: TRANsient|[:ALL]>" on page
4-208.

mode=0 or OFF disables the automatic clear function. The composite limit test
results and ports (GPIO lines) must be cleared manually before the next composite
limit test is started. Execute the :CAL Culate:CLIMits.CLEar[:IMMediate]
command to clear them immediately.

mode <newline>

modeis 0 or 1, and indicates that the automatic clear function is off or on,
respectively. Response datatypeis NR1.

:CALC.CLIM:CLE:AUTO 1

:CALC.CLIM:CLE:AUTO?

Keysight B2980 SCPI Command Reference, Edition 1 4-3



Syntax

Parameter

Query response

Example

Syntax

Example

Syntax

Subsystem Commands
:CALCulate:CLIMits:CLEar:AUTO:DELay

:CALCulate:CLIMits.CLEar:AUTO:DEL ay

Sets the delay time for the automatic clear of the composite limit test. See

“:CALCulate:CLIMits.CLEar:AUTO” on page 4-3. Thedelay timeis defined as

the time before the automatic clear is performed after the measurement is

compl eted.

:CALCulate[c]:CLIMits.CLEar:AUTO:DELay time

:CALCulate[c]:CLIMits.CLEar:AUTO:DELay? [time]

time value (+1E- 5 to 60 seconds)|MINimum|MAXimum|DEFault
(default is +1E- 4). Parameter data type is NRf+. Query does
not support time=value. If you specify the value less than MIN
or greater than MAX, time is automatically set to MIN or MAX.

time <newline>

time returns the present setting of delay time for the automatic clear. If a parameter
is specified, time returns the value assigned to DEF, MIN, or MAX. Response data
typeis NR3.

:CALC.CLIM:CLE:AUTO:DEL 1E- 3
:CALC.CLIM:CLE:AUTO:DEL?

:CALCulate:CLIMits.CLEar[:IMMediate]

Clears the composite limit test results and ports (GPIO lines) immediately.
:CALCulate[c]:CLIMits:CLEar[:IMMediate]

:CALC.CLIM:CLE:IMM
:CALC.CLIM:CLE

:CAL Culate:CLIMits.<FAIL |PASS>: DI Gital[: DATA]

Defines afail/pass pattern that appears near the end of the flowcharts shown in
Figures 2-12 and 2-13. Thisis abit pattern used to indicate the composite limit test
result (fail or pass). It must be entered in the format set by the :FORMat:DIGital
command.

:CALCulate[c]:CLIMits:<FAIL|PASS>:DIGital[:DATA] bit_pattern
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Parameter

Query response

Example

Syntax

Parameter

Query response

Example

Subsystem Commands
:CALCulate:CLIMits:MODE

:CALCulate[c]:CLIMits.<FAIL|PASS>:DIGital[:DATA]?

For <FAIL|PASS>, specify PASS for a pass pattern or FAIL for afail pattern.

bit_pattern 0 (default setting in decimal expression) to 127. Parameter data
typeis NR1 or NDN.

bit_pattern <newline>

bit_pattern returns the fail/pass bit pattern in the format specified by the

:FORMat:DIGital command. Response datatypeis NR1 or NDN.

:CALC:CLIM:FAIL:DIG:DATA 64

:CALC:CLIM:PASS.DIG?

:CALCulateCLIMitssM ODE
Sets the operation mode of the composite limit test to GRADing or SORTing.

:CALCulate[c]:CLIMits:MODE mode

:CALCulate[c]:CLIMitssMODE?

mode SORT (sorting)|GRAD (grading, default). Parameter datatype
is CPD.

mode=GRAD performs limit tests for up to 12 test limits until afailure is detected.
See Figure 2-13 for an example of aflowchart under the grading mode.

mode=SORT performs limit tests for up to 12 test limits until a passis detected. See
Figure 2-12 for an example of a flowchart under the sorting mode.

A limit test is a pass/fail judgement performed during a composite limit test. It is
performed at the “Pass?’ step in Figures 2-12 and 2-13.
mode <newline>

mode returns GRAD or SORT. Response datatypeis CPD.

:CALC:CLIM:MODE SORT
:CALC:.CLIM:MODE?
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Parameter

Query response

Example

Syntax

Query response

Example

Subsystem Commands
:CALCulate:CLIMits:STATe

:CALCulateeCLIMIits:STATe

Enables or disables the composite limit test.

:CALCulate[c]:CLIMits.STATe mode
:CALCulate[c]:CLIMits.STATe?

mode 1|ON (default)|0|OFF. Parameter data type is boolean.
mode=1 or ON enables the composite limit test.

mode=0 or OFF disables the composite limit test.

mode <newline>

modeis 0 or 1, and indicates that the composite limit test is off or on, respectively.
Response datatypeis NR1 or NDN.

:CALC:CLIM:STAT 1
:CALC:.CLIM:STAT?

:CALCulateeCLIMIits:STATe:ANY?

Checksif the present composite limit test contains a limit test, which is a pass/fail
judgement. It is performed at the “ Pass?’ step in Figures 2-12 and 2-13.

:CALCulate[c]:CLIMIits:STATeANY ?

status <newline>

status returns O or 1. Response datatypeis NR1.
0: No limit test exists.

1: At least one limit test exists.

:CALC:.CLIM:STAT:ANY?

:CALCulateCLIMits;UPDate

Only for the GRAD composite limit test. Enables or disables the immediate result
output or update. See “Immediate?’ shown in Figure 2-13.
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Syntax

Parameter

Query response

Example

Subsystem Commands
:CALCulate:CLIMits:UPDate

When enabled, the result output/update is executed immediately when the first
failure or al passis detected. The result isthe pass/fail bit pattern defined by the
:CALCulate:CLIMits.<FAIL|PASS>:DIGita[:DATA] command. If all passis
detected, the pattern will be the pass pattern.

:CALCulate[c]:CLIMits.UPDate result

:CALCulate[c]:CLIMits:UPDate?

result END|IMMediate (default). Parameter data type is CPD.
result=IMM enables immediate result output.

result=END disables immediate result output.

result <newline>

result returns IMM or END. Response data type is CRD.

:CALC:CLIM:UPD END
:CALC:.CLIM:UPD?
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Syntax

Parameter

Query response

Example

Subsystem Commands
:CALCulate:DATA?

:CALCulatee DATA?

Returns limit test data. Elements of the returned data are specified by the
:FORMat:ELEMents.CAL Culate command. The limit test data can be expressed by
the following formula.

limit test data = input data - null offset

input data; Data specified by :CAL Culate:FEED

null offset: Data set by :CAL Culate: OFFSet or :CAL Culate: OFFSet: ACQuire

If the null offset function is disabled by the :CAL Culate: OFFSet: STATe command,

null offset=0.

:CALCulate[c]:DATA? [offset], size]]

offset I ndicates the beginning of the datareceived. n|CURRent|STARt
(default). Parameter datatypeis NR1 or CPD.

offset=n specifiesthe n+ 1th data. n isan integer, 0 to maximum
(depends on the buffer state).

offset=CURR specifies the present data position.

offset=STAR specifies the top of the data buffer. Same as
offset=0.

size Number of datato be received. 1 to maximum (depends on the
buffer state). Parameter datatypeis NR1. If this parameter is
not specified, all data from offset is returned.

data <newline>

Response datatype is NR3. See “ Data Output Format” on page 1-12.

:CALC:DATA?0,10

:CALCulatee DATA:LATest?

Returns the latest limit test data. Elements of the returned data are specified by the
:FORMat:EL EMents:CAL Culate command. The limit test data can be expressed by
the following formula.

limit test data = input data - null offset
input data: Data specified by :CAL Culate:FEED
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Query response

Example

Syntax

Parameter

Query response

Example

Subsystem Commands
:CALCulate:DIGital:BIT

null offset: Data set by :CAL Culate: OFFSet or :CAL Culate: OFFSet: ACQuire

If the null offset function is disabled by the :CAL Culate: OFFSet: STATe command,
null offset=0.

:CALCulate[c]:DATA:LATest?

data <newline>

Response datatype is NR3. See “ Data Output Format” on page 1-12.

:CALC:DATA:LAT?

:CALCulateDIGital:BIT

Assigns the GPIO pins used for the result output. The result is the pass/fail bit
pattern defined by the :CAL Culate:CLIMits.<FAIL|PASS>:DIGital[:DATA]
command.

:CALCulate[c]:DIGital:BIT pin

:CALCulate[c]:DIGita:BIT?

pin EXTn|NONE (default). Parameter datatype is CPD. EXTn

specifies a GPIO pin, which is an output port of the Digital 1/0
D-sub connector on the rear panel. n=1to 7.

pin=NONE does not assign the GPIO pins.

To assign the GPIO pins, pin must be acomma separated EXT string like

EXTn, EXTn+1, ...., and EXTn must be LSB. The specified pins must be
continuous. For example, pin=EXT2, EXT3, EXT4 is effective for this command,
and EXT2, EXT3 and EXT4 are assigned to BITO (LSB), BIT1, and BIT2,
respectively. On the contrary, non-continuous pin assignment such as

pin=EXT2, EXT3, EXT7 is not effective.

pin <newline>

pin returns NONE or a comma separated EXT string. Response data type is CRD.

:CALC.DIG:BIT EXT2,EXT3,EXT4
:CALC:DIG:BIT?
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Syntax

Parameter

Query response

Example

Syntax

Parameter

NOTE

Subsystem Commands
:CALCulate:DIGital:<BUSY|EOT| SOT>

:CALCulate:DIGital:<BUSY|EOT|SOT>

Assigns the GPIO pin for the BUSY (busy), EOT (end of test), or SOT (start of test)
signal line for the composite limit test.

:CALCulate[c]:DIGita:<BUSY |EOT|SOT> pin

:CALCulate[c]:DIGital:<BUSY |EOT|SOT>?

For <BUSY [EOT|SOT>, specify BUSY for assigning the busy line, EOT for
assigning the end of test line, or SOT for assigning the start of test line.

pin EXTn|NONE (default). Parameter datatype is CPD. EXTn
specifies a GPIO pin, which is an output port of the Digital 1/0
D-sub connector on the rear panel. n=1to 7.

To assign the GPIO pin, pin must be a EXT string like EXTn. For example,
pin=EXT7.

pin=NONE does not assign the GPIO pin.

pin <newline>

pin returns NONE or a EXT string. Response data typeis CRD.

:CALC:DIG:EOT EXT7
:CALC:DIG:SOT?

:CALCulatee FEED

Specifiestheinput data value used for calculating the limit test data. The limit test is
a passd/fail judgement performed during a composite limit test. The limit test is
performed at the “Pass?’ step in Figures 2-12 and 2-13. The limit test datais
returned by the :CAL Culate:DATA? or :CAL Culate:DATA:LATest? command.

:CALCulate[c]:FEED type

:CALCulate[c]:FEED?

type Datatype.
MATH|RESi stance] CURRent(default) CHARge|V OLTage.

Parameter datatypeis CPD.

On B2981A/B2983A, only MATH and CURR can be specified.
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Query response

Example

Subsystem Commands
:CALCulate:FEED

type=VOLT specifies the voltage measurement data.

type=CURR specifies the current measurement data.

type=CHAR specifies the charge measurement data.

type=RES specifies the resistance calculation data given by the following formula.
Resistance=V sour/Imeas or Vmeas/Imeas

Where, Vsour isthe voltage force data, Vmeasis the voltage measurement data, and
Imeas is the current measurement data.

type=MATH specifies the data given by a math expression. The math expression
must be specified before the :CALC:FEED MATH command is executed.

An existing math expression can be specified by the
:CALCulate MATH[:EXPRession]:NAME command.

A new math expression can be defined by the

:CALCulate MATH[:EXPRession]:NAME and

:CALCulate MATH[:EXPRession][:DEFine] commands.

type <newline>

type returns the present setting of datatype, MATH, RES, CURR, CHAR or VOLT.
Response datatypeis CRD.

:CALC:FEED MATH

:CALC:FEED?
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Example

Syntax

Parameter

Query response

Example

Subsystem Commands
:CALCulate:LIMit:COMPIliance:DIGital[:DATA]

:CALCulate:LIMit:COMPliance:DIGital[:DATA]

Defines the bit pattern used to indicate a failure of the measurement range overflow

status check specified by m. It must be entered in the format set by the

:FORMat:DIGital command.

:CALCulate[c]:LIMit[m]:COMPliance:DIGital[:DATA] bit_pattern

:CALCulate[c]:LIMit[m]:COMPliance:DIGital[:DATA]?

bit_pattern 0 (default setting in decimal expression) to 127. Parameter data
typeis NR1 or NDN.

bit_pattern <newline>

bit_pattern returns the fail bit pattern in the format specified by the

:FORMat:DIGital command. Response datatypeis NR1 or NDN.

:CALC:LIM:COMP:DIG:DATA 64

:CALC.LIM12:COMP:DIG?

:CALCulateLIMit:COMPIliance:FAIL

Sets the judgement criteria for the measurement range overflow status check
specified by m.

:CALCulate[c]:LIMit[m]:COMPliance:FAIL criteria
:CALCulate[c]:LIMit[m]:COMPliance:FAIL?

criteria OUT]|IN (default). Parameter datatype is CPD.

criteria=IN determines that the limit test has failed if the channel goes into the
measurement range overflow state.

criteria=OUT determinesthat the limit test hasfailed if the channel comes out of the
measurement range overflow state.

criteria <newline>

criteriareturns IN or OUT which indicates the present setting of the judgement

criteria. Response datatype is CRD.

:CALC.LIM:COMP:FAIL OUT
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Syntax

Parameter

Query response

Example

Subsystem Commands
:CALCulate:LIMit:FAIL?

:CALC:LIM12:COMP:FAIL?

:CALCulateLIMit:FAIL?

Returns the result of the limit test specified by m.
:CALCulate[c]:LIMit[m]:FAIL?

result <newline>

result returns O or 1. Response datatype is NR1.
0: Passed

1: Failed

:CALC.LIM12:FAIL?

:CALCulate:LIMit:FUNCtion
Sets the type of the limit test specified by m.

:CALCulate[c]:LIMit[m]:FUNCtion type
:CALCulate[c]:LIMit[m]:FUNCtion?

type COMPliancelLIMit (default). Parameter data typeis CPD.

type=COMP sets the measurement range overflow status check which checksif the
channel isin the measurement range overflow status.

type=LIM sets the limit test which checks if the measurement valueis between the
upper limit and the lower limit.

type <newline>

type returns the present setting of the type, COMP or LIM. Response datatypeis
CRD.

:CALC.LIM:FUNC COMP

:CALC.LIM12:FUNC?
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Query response
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Syntax

Parameter

Query response

Subsystem Commands
:CALCulate:LIMit:<LOWer | UPPer>

:CALCulate:LIMit:<LOWer |UPPer>
Sets alower/upper limit used for the limit test specified by m.

:CALCulate[c]:LIMit[m]:<LOWer|UPPer> limit

:CALCulate[c]:LIMit[m]:<LOWer|UPPer>? [limit]

For <L OWer|UPPer>, specify LOWer for lower limit, or UPPer for upper limit.

limit value (- 9.999999E+20 to +9.999999E+20)|MINimum)|
MAXimum|DEFault (default is- 1 for the lower limit and +1
for the upper limit). Parameter data type is NRf+. Query does
not support limit=value.

limit <newline>

limit returns the present setting of the lower/upper limit used for the limit test
specified by m. If a parameter is specified, limit returns the value assigned to DEF,
MIN, or MAX. Response datatypeis NR3.

:CALC.LIM:LOW - 25

:CALC:LIM12:UPP?

:CALCulate:LIMit:<L OWer |UPPer>:DI Gital[:DATA]

Defines the bit pattern used to indicate fail ed-by-exceeding-lower-limit or
failed-by-exceeding-upper-limit of the limit test specified by m. It must be entered in
the format set by the :FORMat:DIGital command. The bit pattern defined by this
command is used for the GRAD composite limit test.

:CALCulate[c]:LIMit[m]:<L OWer|UPPer>:DIGital[:DATA] bit_pattern
:CALCulate[c]:LIMit[m]:<LOWer|UPPer>:DIGital[:DATA]?

For <L OWer|UPPer>, specify LOWer for failed-by-exceeding-lower-limit, or UPPer
for failed-by-exceeding-upper-limit.

bit_pattern 0 (default setting in decimal expression) to 127. Parameter data
typeis NR1 or NDN.
bit_pattern <newline>

bit_pattern returns the fail bit pattern in the format specified by the
:FORMat:DIGital command. Response datatypeis NR1 or NDN.
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Subsystem Commands
:CALCulate:LIMit:PASS:DIGital[:DATA]

Example :CALC.LIM:LOW:DIG:DATA 64
:CALC:LIM12:UPP.DIG?

:CALCulate:LIMit:PASS.DIGital[:DATA]

Definesthe bit pattern used to indicate a pass of the limit test specified by m. It must
be entered in the format set by the :FORMat:DIGital command. The bit pattern
defined by this command is used for the SORT composite limit test.

Syntax :CALCulate[c]:LIMit[m]:PASS.:DIGital[:DATA] bit_pattern
:CALCulate[c]:LIMit[m]:PASS:DIGita[:DATA]?

Parameter bit_pattern 0 (default setting in decimal expression) to 127. Parameter data

typeis NR1 or NDN.

Query response bit_pattern <newline>
bit_pattern returns the pass bit pattern in the format specified by the
:FORMat:DIGital command. Response datatypeis NR1 or NDN.

Example :CALC.LIM:PASS.DIG:DATA 64
:CALC:LIM12:PASS.DIG?
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Syntax
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Subsystem Commands
:CALCulate:LIMit:STATe

:CALCulate.LIMit:STATe
Enables or disables the limit test specified by m.

:CALCulate[c]:LIMit[m]:STATe mode
:CALCulate[c]:LIMit[m]:STATe?

mode 1|ON|O|OFF (default). Parameter datatype is boolean.
mode=1 or ON enables the limit test specified by m.
mode=0 or OFF disables the limit test specified by m.

mode <newline>

modeis 0 or 1, and indicates that the limit test is off or on, respectively. Response
datatypeis NR1.

:CALC.LIM:STAT 1

:CALC.LIM12:STAT?

:CALCulatee MATH:DATA?

Returnsthe calculation result data. Elements of the returned data are specified by the
:FORMat:EL EMents:CAL Culate command. Math expression for the calculation is
defined by the :CAL Culate: MATH[:EXPRession]:NAME and

:CAL Culate:MATH[:EXPRession][ :DEFine] commands.

:CALCulate]c]:MATH:DATA? [offset[, size]]
offset Indicates the beginning of the datareceived. n|CURRent|STARt
(default). Parameter datatypeis NR1 or CPD.

offset=n specifiesthe n+ 1th data. n isan integer, 0 to maximum
(depends on the buffer state).

offset=CURR specifies the present data position.

offset=STAR specifies the top of the data buffer. Same as
offset=0.

size Number of datato be received. 1 to maximum (depends on the
buffer state). Parameter datatype is NR1. If this parameter is
not specified, all data from offset is returned.
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Example
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Syntax
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Example

Syntax

Query response

Example

Subsystem Commands
:CALCulate:MATH:DATA:LATest?

data <newline>
Response datatypeis NR3.
See “Data Output Format” on page 1-12.

:CALC:MATH:DATA?0,10

If the math expression contains some measurement results, measurement may be
performed many times to obtain the result. For example, measurement must be
performed twice to get the result of the following math expression.

math expression =(CURR[1]- CURR][Q])

:CALCulatee MATH:DATA:LATest?

Returnsthe latest calculation result data. Elements of the returned data are specified
by the :FORMat:EL EMents:CAL Culate command. Math expression for the
calculation is defined by the :CAL Culate: MATH[:EXPRession]:NAME and

:CAL Culate:MATH[:EXPRession][ :DEFine] commands.
:CALCulate]c]:MATH:DATA:LATest?

data <newline>

Response data type is NR3. See “ Data Output Format” on page 1-12.

:CALC:MATH:DATA:LAT?

:CALCulatee MATH[:EXPRession]:CATalog?

Returnsthe list of al the predefined and user-defined math expression names.
:CALCulate]c]:MATH[:EXPRession]:CATalog?

catalog <newline>

catalog returns all of the predefined and user-defined math expression names.
Response datatype is AARD.

:CALC:MATH:EXPR:CAT?
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Subsystem Commands
:CALCulate:MATH[:EXPRession][:DEFine]

:CALCulatee MATH[:EXPRession][:DEFin€]

Defines amath expression which will be a user-defined math expression. For the
resources effective for the expression, see “Resources used in the expressions’ on
page 4-18. Also see“Predefined math expressions’ on page 4-20 for the definition
of predefined expressions.

Before executing this command, the math expression must be selected by

the:CAL Culate MATH[:EXPRessi on]:NAME command.

:CALCulate]c]:MATH[:EXPRession][:DEFine] definition

:CALCulate]c]:MATH[:EXPRession][:DEFine] ?

definition Definition of a math expression. Up to 256 ASCII characters.
Parameter data type is Expr. The expression must be enclosed
by parentheses. Maximum of 32 math expressions can be
defined including the predefined math expressions.

definition <newline>

definition returns the definition of the math expression currently selected. Response

datatypeis Expr.

:CALC:MATH:EXPR:NAME “Expression”

:CALC:MATH:EXPR:DEF ((CURR[1]- CURR[OQ])* (CURR[1]))

:CALC:MATH?

Resources used in the expressions
The following resources can be used in user-defined math expressions.
* Reserved variables

The variables listed in Table 4-1 are reserved for reading the channel output or
measurement data

Scalar variableis used for spot measurement data.
Vector (array) variableis used for sweep measurement data.
* Reserved user variables

The variables listed in Table 4-2 are reserved for reading the channel output or
measurement data

Scalar variableis used for spot measurement data.
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Subsystem Commands
:CALCulate:MATH[:EXPRession][:DEFine]

Vector (array) variable is used for sweep measurement data.
Math operators

The following operators are available.

e Arithmetic operators: +, -, *, /, , see Table 4-3

» Elementary functions: In, log, sin, cos, tan, exp

The functions log and In perform the operation after cal culating the absolute
value. So if anegative valueis specified, they do not result in an error, but
calculate asif apositive value was specified. For example, log(- 10) resultsin
log(10)=1.

Numeric value

Decimal (0 to 4294967294, 4294967295 indicates - 1), binary (32 bit, 0 to
0b11111111111111111111111111111111), or hexadecimal (0 to OXFFFFFFFF).

Reserved Variables

Reserved variable 2 o
Description
Scalar Vector

CURRJ[(] CURRI[C][] Current measurement data
CHARI(] CHAR[C][] Charge measurement data
VOLT(c] VOLT([c][] Voltage measurement data
RES[c] RES[ ][] Resistance measurement data
SOUR|c] SOURJC][] Source output setting data
TIME[C] TIME[c][] Time (timestamp) data
TEMPI[C] TEMP[C][] Temperature data
HUM((] HUM([][] Humidity data

a. The numeric suffix [c] is effective for specifying the channel. See
“Numeric Suffix” on page 1-8.

On B2981A/B2983A, only CURR can be used.
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Table 4-2

Table 4-3

Subsystem Commands
:CALCulate:MATH[:EXPRession][:DEFine]

Reserved User Variables

Reserved

variable Description
M, B Used in MXPLUSB, MRECPXPLUSB
TARGET Used in RATIO, PERCENT, DEVIATION, PERDIV
TARGET Voltage measurement data
AOQ, Al A2 Used in POLYNOMINAL
EPER Effective perimeter for surface resistivity measurement
GLEN Gap length for surface resistivity measurement
EAR Effective area for volume resistivity measurement
STH Sample thickness for volume resistivity measurement

Arithmetic and Unary Operators

Priority of task | Operator Description
High O Parentheses
: +and - Unary plus operator and unary minus operator
A Exponentiation operator
*and/ Multiplication operator and division operator
Low +and - Additive operator and subtraction operator

Predefined math expressions

The following math expressions are already defined in the instrument. The
predefined math expressions are not cleared by the power off/on operations.

«  MX+B (MXPLUSB)
«  M/X+B (MRECPXPLUSB)

. Ratio (RATIO)

e Percentage (PERCENT)
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MXPLUSB

MRECPXPLUSB

RATIO

PERCENT

DEVIATION

PERDIV

LOG10

Subsystem Commands
:CALCulate:MATH[:EXPRession][:DEFine]

» Deviation (DEVIATION)

» Percent Deviation (PERDEV)

e Logarithm (LOG10)

» Polynomia (POLYNOMIAL)

» Surface Resigtivity (SRESISTIVITY)

* Volume Resistivity (VRESISTIVITY)

* Power (POWER)

» Offset Compensated Ohms (OFFCOM POHM)

» Voltage Coefficient (VOLTCOEF)

» Varistor Alpha (VARALPHA)

Calculates MX+B from user variables M and B using the following formula.
M * CURR[c] + B

Calculates M/X+B from user variables M and B using the following formula.

M / CURR[c] + B

Calculates ratio from user variable TARGET using the following formula.
CURRIc] / TARGET

Calculates percentage from user variable TARGET using the following formula.
CURRIc] / TARGET * 100

Calculates deviation from user variable TARGET using the following formula.
(CURR[c] - TARGET) / TARGET

Calculates percent deviation from user variable TARGET using the following
formula

(CURR[c] - TARGET) / TARGET * 100

Calculates logarithm from user variable TARGET using the following formula.
Log(CURR]c])
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POLYNOMIAL

SRESISTIVITY

NOTE

VRESISTIVITY

NOTE

POWER

NOTE

OFFCOMPOHM

NOTE

VARALPHA

NOTE

Subsystem Commands
:CALCulate:MATH[:EXPRession][:DEFine]

Calculates polynomial from user variables AO, A1, and A2 using the following
formula

A2* (CURR[C])*2 + A1* CURR[c] + A0

Calculates surface resistivity from user variables EPER and GLEN using the
following formula.

B2985A/B2987A can use this math expression.
EPER / GLEN * RES[C]

Calculates volume resistivity from user variables EAR and STH using the following
formula

B2985A/B2987A can use this math expression.

EAR/STH * RES[c] / 10

Calculates power using the following formula.

B2985A/B2987A can use this math expression.

POWER =VOLT[c] * CURR][c]

Calculates offset compensated ohms (resistance) using the following formula.
B2985A/B2987A can use this math expression.

OFFCOMPOHM = (VOLT[c][1]- VOLTI][0]) / (CURR[c][1]- CURR[][0])

where, VOLT][c][0] and CURR][c][O] are data measured with the current output
level, and VOLT][c][1] and CURRJ[c][1] are data measured with a different current
output level or zero output.

Thisfunction is effective for reducing measurement errorsin low resistance
measurements.

Calculates varistor alpha using the following formula.
B2985A/B2987A can use this math expression.

VARALPHA = log(CURR[c][1] / CURR[c][0]) / log(VOLT([c][1] / VOLT[c][0])
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VOLTCOEF

NOTE

Syntax

Example

Syntax

Parameter

Example

Subsystem Commands
:CALCulate:MATH[:EXPRession]:DELete:ALL

where, CURR[c][0] and VOLT][c][0] are measurement data at a point on avaristor’s
non-linear 1-V characteristics curve, and CURR[c][1] and VOLT][c][1] are data at
another point.

Calculates voltage coefficient using the following formula.
B2985A/B2987A can use this math expression.

VOLTCOEF = (RES[c][1]- RES[C][0]) / (RES[C][1] * (VOLT[C][1]- VOLT[C][0]))
* 100%

where, RES[c][0] and RES[c][1] are resistance measurement data at the first and
second measurement points, respectively, and VOLT[c][0] and VOLT[c][1] are
voltage measurement data at the first and second measurement points, respectively.

The voltage coefficient is known as the ratio of the fractional change for aresistor
whose resistance varies with voltage.

:CALCulatee MATH[:EXPRession]:DEL ete:ALL

Deletes all user-defined math expressions. This command cannot del ete predefined
math expressions.

:CALCulate]c]:MATH[:EXPRession]:DEL ete:ALL

:CALC:MATH:EXPR:DEL:ALL

:CALCulatee MATH[:EXPRession]:DEL ete]: SEL ected]

Deletes an user-defined math expression. This command cannot del ete a predefined
math expression.

:CALCulate]c]:MATH[:EXPRession]:DEL ete: SEL ected] name

name Name of the math expression to delete. Up to 32 ASCI|I
characters. Parameter datatypeis SPD.

:CALC:MATH:EXPR:DEL :SEL “TempExpressionl”
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Syntax

Query response

Subsystem Commands
:CALCulate:MATH[:EXPRession]:NAME

:CALCulatee MATH[:EXPRession]:NAME

Selects a math expression used for calculation. A predefined math expression or an
user-defined math expression can be specified by the name parameter.

See “Predefined math expressions’ on page 4-20 for the definition of predefined
math expressions.

A new user-defined math expression can be added by executing this command with
anew name, and executing the :CAL Culate: MATH[:EXPRession][:DEFin€]
command with a new definition.

Existing user-defined math expression can be changed by executing this command

with its name, and executing the :CAL Culate:MATH[:EXPRession][:DEFin€]

command with a new definition.

:CALCulate]c]:MATH[:EXPRession]:NAME name

:CALCulate[c]:MATH[:EXPRession]:NAME?

name Name of a math expression. Up to 32 ASCI| characters without
any control characters, space characters, single and double
quotes, and comma. Parameter datatypeis SPD.

name <newline>

name returns the name of the math expression currently selected. For example,

name returns “ Expressionl”. Response datatypeis SRD.

:CALC:MATH:EXPR:NAME “Expressionl”

:CALC:MATH:NAME?

:CALCulateMATH:VARiable:CATalog?
Returnsthelist of al the predefined and user-defined math variable names.

:CALCulate]c]:MATH:VARiable:CATa og?

catalog <newline>

catalog returns al of the predefined and user-defined math variable names.
Response datatypeis AARD. For example, if the instrument stores the math
variablesM, B, AO, A1, A2, TARGET, EPER, GLEN and STH, catal og returns
M,B,A0,A1,A2, TARGET,EPER,GLEN,STH.
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Subsystem Commands
:CALCulate:MATH:VARiable[:DEFine]

:CALC:MATH:VAR:CAT?

:CALCulatee MATH:VARIiable:DEFine]

Defines amath variable which will be a user-defined math variable. For the
resources effective for the variable, see“ Resources used in the expressions’ on page
4-18. Also see “ Predefined math expressions’ on page 4-20 for the definition of
predefined variables.

Before executing this command, the math variable must be selected by
the:CALCulate: MATH:VARiableeNAME command.

:CALCulate]c]:MATH:VARiable[:DEFine] definition
:CALCulate]c]:MATH:VARiable[:DEFine] ?

definition Definition of a math variable. Parameter datatypeis NRf.

A range of math variable value must be from - 9.999999E+20
to +9.999999E+20. Default value of defined math variableis
0.0.

definition <newline>

definition returns the value of the math variable currently selected. Response data
typeis NR3.

:CALC:MATH:VAR:NAME “TempVariablel”
:CALC:MATH:VAR:DEF 10.0

:CALCulate MATH:VARIiableeDELete:ALL

Deletes al user-defined math variables. This command does not del ete predefined
math variables.

:CALCulate]c]:MATH:VARiable DELete ALL

:CALC:MATH:VAR:DEL:ALL
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Example

Subsystem Commands
:CALCulate:MATH:VARiable:DELete[:SELected]

:CALCulateeMATH:VARIiable:DEL ete]: SEL ected]

Deletes an user-defined math variable. This command cannot del ete a predefined
math variable.

:CALCulate]c]:MATH:VARiable:DEL ete]: SEL ected] name

name Name of the math variableto delete. Up to 16 ASCI|I characters.
Parameter datatypeis SPD.

:CALC:MATH:VAR:DEL:SEL “TempVariablel”

:CALCulate MATH:VARiIiableeNAME

Selects amath variable used for calculation. A predefined math variable or an
user-defined math variable can be specified by the name parameter.

See “Predefined math expressions’ on page 4-20 for the definition of predefined
math variables.

A new user-defined math variable can be added by executing this command with a
new name, and executing the :CAL Culate:MATH:VARiable[:DEFine] command
with a new definition.

Existing user-defined math variable can be changed by executing this command

with its name, and executing the :CAL Culate: MATH:VARIabl e[ :DEFine] command

with a new definition.

:CALCulate]c]:MATH:VARiablee NAME name

:CALCulate[c]:MATH:VARiableeNAME?

name Name of amath variable. Up to 16 ASCII characters without
any control characters, space characters, single and double
quotes, and comma. Parameter datatypeis SPD.

name <newline>

name returns the name of the math variable currently selected. For example, name

returns “ TempVariablel”. Response data type is SRD.

:CALC:MATH:VAR:NAME “TempVariablel”

:CALC:MATH:NAME?
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Example

Subsystem Commands
:CALCulate:MATH:STATe

:CALCulatee MATH:STATe

Enables or disables the math expression.

:CALCulate]c]:MATH:STATe mode
:CALCulate]c]:MATH:STATe?

mode 1|ON|O|OFF (default). Parameter datatype is boolean.
mode=1 or ON enables the math expression.

mode=0 or OFF disables the math expression.

mode <newline>

modeis 0 or 1, and indicates that the math expression is off or on, respectively.
Response datatypeis NR1.

:CALC:MATH:STAT 1
:CALC:MATH:STAT?

:CALCulatee MATH:UNITs

Defines the unit name for the math expression.

:CALCulate]c]:MATH:UNITs unit
:CALCulate[c]:MATH:UNITS?

unit Unit name. Up to 32 ASCII characters. Parameter datatypeis
SPD.

unit <newline>

unit returns the unit name of the math expression. Response datatypeis SRD.

:CALC:MATH:UNIT “amps”
:CALC:MATH:UNIT?
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Subsystem Commands
:CALCulate:0OFFSet

:CAL Culate OFFSet

Sets the null offset value used for calculating the limit test data.
The null offset function is enabled by the :CAL Culate: OFFSet: STATe command.

Syntax :CALCulate[ c]: OFFSet offset
:CALCulate]c]: OFFSet? [ offset]
Parameter offset value (- 9.999999E+20 to +9.999999E+20)|M INimum|
MAXimum|DEFault (default is 0.0). Parameter datatypeis
NRf+. Query does not support offset=val ue.
Query response offset <newline>
offset returns the present setting of the null offset value. If a parameter is specified,
offset returns the value assigned to DEF, MIN, or MAX. Response data type is NR3.
Example :CALC.OFFS 0.5
:CALC.OFFS?

:CAL Culate:OFFSet:ACQuire

Automatically setsthe null offset value used for calculating the limit test data. The
null offset value will be the currently available value read by the
:CALCulate:DATA:LATest? or [:SENSe]:DATA:ACQuire command. Or, it will be
0.0if acurrently available value does not exist.

Syntax :CALCulate[c]:OFFSet:ACQuire
Example :CALC:OFFSACQ
:CALC:OFFSIACQ
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Query response

Example

Subsystem Commands
:CALCulate:0FFSet:STATe

:CALCulate OFFSet:STATe

Enables or disables the null offset function used for calculating the limit test data.
The null offset value is set by the :CAL Culate: OFFSet or

:CAL Culate:OFFSet: ACQuire command.

:CALCulate] c]: OFFSet: STATe mode

:CALCulate[c]: OFFSet:STATe?

mode 1|ON|O|OFF (default). Parameter datatype is boolean.
mode=1 or ON enables the null offset.
mode=0 or OFF disables the null offset.

mode <newline>

modeis 0 or 1, and indicates that the null offset is off or on, respectively. Response
datatypeis NR1.

:CALC.OFFS.STAT 1

:CALC.OFFS:STAT?
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Syntax

Parameter

Subsystem Commands
:DISPlay:CSET

DI SPlay Subsystem

For the numeric suffix [d], see “Numeric Suffix” on page 1-8.

:DISPlay:CSET

Selects the color set of the front panel display. This command setting is not changed

by power off or the *RST command.

:DISPlay:CSET color

:DISPlay:CSET?

color Color set of the front panel display. 1|2. Parameter datatypeis
NR1.

color=1 selects the default color set.

color=2 selects the alternative color set.

response <newline>

responseis 1 or 2, and indicates the color set of the front panel display. Response
datatypeis NR1.

:DISP:.CSET 1

:DISP:.CSET?

:DISPlay:ENABIe

Enables or disables the front panel display under remote operation. This command
setting is not changed by power off or the * RST command.

Regardless of this command setting, the front panel keys and the rotary knob are
disabled during remote operation. However, only the Local key is effective for
returning the instrument to local operation.

:DISP:ENAB mode
:DISP.ENAB?

mode O|OFF|1|ON. Parameter data type is bool ean.
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Query response

Example

Syntax

Parameter

Query response

Example

Subsystem Commands
:DISPlay:VIEW

mode=1 or ON enables the front panel display.
mode=0 or OFF disables the front panel display.

mode <newline>

modeis 0 or 1, and indicates that front panel display is off or on, respectively.
Response datatypeis NR1.

:DISP.ENAB OFF

:DISP.ENAB?

:DISPlay:VIEW
Sets the display modeto single 1, graph, roll, or histogram.

:DISPay:VIEW mode

:DISPlay:VIEW?

mode SINGIel|GRAPH|ROLL |HISTogram. Parameter datatypeis
CPD.

mode=SINGIel sets the display mode to display channel 1 data on the Meter view.
Default setting for 1-channel models.

mode=GRA Ph sets the display mode to display the sweep measurement results on
the Graph view.

mode=ROL L sets the display mode to display the time domain measurement results
on the Roll view.

mode=HI STogram sets display mode to perform the simple statistical analysis on
the Histogram view.
mode <newline>

mode returns SING1, GRAP, ROLL, or HIST. Response datatype is CRD.

:DISP:VIEW GRAP
:DISP:.VIEW?
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Syntax
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Query response

Example

Subsystem Commands
:DISPlay:VIEW:<GRAPh | HISTogram | ROLL>:SCALe:AUTO

:DISPlay:VIEW:<GRAPhHh|HISTogram|ROLL>:SCAL €
AUTO

Changes the graph scale to fit the trace automatically on the specified display mode.

:DISPlay:VIEW:<GRAPh|HISTogram|ROLL>:SCALe:AUTO [mode]

For <GRAPhH|HISTogram|ROL L >, specify GRAPh for auto scaling on the Graph
view, HISTogram for auto scaling on the Histogram view, or ROLL for auto scaling
on the Roll view.

mode ONCE. Parameter datatypeis CPD.

mode=ONCE performs an auto scaling function once.

If this parameter is not specified, mode=ONCE is set.

:DISP:VIEW:GRAP.:SCAL:AUTO

:DISPlay:<GRAPh|ROLL>:CURSor:STATe
Selectsif the cursor on the specified display mode is displayed or not.

:DISPlay:<GRAPHh|ROLL>:CURSor;:STATe mode
:DISPlay:<GRAPh|ROLL>:CURSor:STATe?

For <GRAPH|ROLL>, specify GRAPh for cursor display on Graph view, or ROLL
for cursor display on the Roll view.

mode 1|ON|O|OFF (default). Parameter data type is boolean.
mode=1 or ON enables the cursor display.

mode=0 or OFF disables the cursor display.

mode <newline>

modeis 0 or 1, and indicates that the cursor display on the specified display modeis
disabled or enabled, respectively. Response datatypeis NR1.
:DISP:GRAP:CURS:STAT ON

:DISP:ROLL:CURS.STAT?
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Subsystem Commands
:DISPlay:<GRAPh|ROLL>:RLINe:STATe

:DISPlay:<GRAPh|ROLL>:RLINe:STATe

Selectsif the reference line function on the specified display mode is enabled or
disabled.

:DISPlay:<GRAPh|ROLL>:RLINe:STATe mode
:DISPlay:<GRAPh|ROLL>:RLINe:STATe?

For <GRAPH|ROLL>, specify GRAPh to display reference line on the Graph view,
or ROLL to display reference line on the Roll view.

mode 1|ON|O|OFF (default). Parameter datatype is boolean.

mode=1 or ON enables the reference line function.

mode=0 or OFF disables the reference line function.

mode <newline>

modeis 0 or 1, and indicates that the reference line function is disabled or enabled,
respectively. Response datatypeis NR1.

:DISP.GRAP:RLIN:STAT ON
:DISP:ROLL:RLIN:STAT?

:DISPlay:<GRAPh|ROLL>:RLINe:STORe

Saves the displayed line data as the reference line data on the specified display
mode.

:DISPlay:<GRAPh|ROLL>:RLINe:STORe

For <GRAPH|ROLL >, specify GRAPh to save line data on the Graph view, or
ROLL to save line data on the Roll view.

:DISP:GRAP:RLIN:STOR
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Subsystem Commands
:DISPlay:GRAPh:<X | Y>:MAXimum

:DISPlay: GRAPh:<X|Y>:MAXimum

Sets the maximum value of X-axis or Y-axis on the Graph view.
:DISPlay:GRAPh:<X|Y>:MAXimum value
:DISPlay:GRAPh:<X|Y>:MAXimum?

For <X|Y>, specify X for the X-axisor Y for the Y-axis.

value Maximum value. Parameter datatypeis NRf.

value <newline>

val ue returns the present setting of the maximum value of the X-axis or Y-axis.
Response datatypeis NR3.

:DISP.GRAP: X:MAX 1E+2
:DISP.:GRAP.Y:MAX?

:DISPlay: GRAPh:<X]Y>:MINimum

Sets the minimum value of X-axis or Y-axis on the Graph view.
:DISPlay:GRAPh:<X|Y>:MINimum value

:DISPlay: GRAPh:<X|Y >:MINimum?

For <X|Y>, specify X for the X-axisor Y for the Y-axis.

value Minimum value. Parameter data type is NRf.

value <newline>

val ue returns the present setting of the minimum value of the X-axis or Y-axis.
Response data typeis NR3.

:DISP:GRAP:X:MIN 1E-12

:DISP:GRAP:Y:MIN?
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Subsystem Commands
:DISPlay:GRAPh:<X|Y>[:ELEMent]

:DISPlay: GRAPh:<X|Y>[:ELEMent]

Sets the data type assignment for X-axis or Y-axis on the Graph view.

:DISPlay:GRAPh:<X|Y>[:ELEMent] mode
:DISPlay:GRAPh:<X|Y>[:ELEMent]?

For <X|Y>, specify X for the X-axisor Y for the Y-axis.
mode

CHARge|CURRent(default)|RESistance]MATH|SOURce|TIM
E|VOLTage. Parameter datatypeis CPD.

B2981A/B2983A can specify CURRent, MATH, or TIME only.

mode=CHARge sel ects the charge measurement data.
mode=CURRent selects the current measurement data.
mode=RESi stance sel ects the resistance measurement data.
mode=MATH selects the math results.

mode=SOURCce sel ects the source setting values.(Only for X-axis.)
mode=TIME selects the time data.(Only for X-axis.)

mode=V OL Tage selects the voltage measurement data.

mode <newline>

mode returns CHAR, CURR, RES, MATH, SOUR, TIME or VOLT. Response data
typeis CRD.

:DISP.GRAP:X CURR

:DISP.GRAP:Y:ELEM?
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Subsystem Commands
:DISPlay:GRAPh:<X|Y>:SPACing

:DISPlay: GRAPHh:<X|Y>:SPACing

Selects linear scale or logarithmic scale for X-axis or Y-axis on the Graph view.

Syntax :DISPlay:GRAPh:<X|Y>:SPACing mode
:DISPlay: GRAPh:<X|Y>:SPACing?
For <X|Y>, specify X for the X-axisor Y for the Y-axis.

Parameter mode LINear(default)|L OGarithmic. Parameter datatypeis CPD.
mode=L INear selects the linear scale.

mode=L OGarithmic selects the logarithmic scale.

Query response mode <newline>

mode returns LIN or LOG. Response datatype is CRD.

Example :DISP.GRAP:X:SPAC LIN
:DISP.GRAP:Y:SPAC?

:DISPlay:<HISTogram|ROLL>:Y:ELEMent

Sets the data type assignment for Y-axis on the Histogram or Roll view.

Syntax :DISPlay:<HISTogram|ROL L>:Y:ELEMent mode
:DISPlay:<HISTogram|ROLL>:Y:ELEMent?
For <HISTogram|ROL L >, specify HIStogram for the data type assignment on
Histogram view or ROLL for the data type assignment on Roll view.

Parameter mode CHARge| CURRent(default)|RESI stance|V OLTage. Parameter
datatypeis CPD.

NOTE B2981A/B2983A can specify CURRent only.

mode=CHA Rge sel ects the charge measurement data.
mode=CURRent selects the current measurement data.
mode=RESistance sel ects the resi stance measurement data.

mode=V OL Tage sel ects the voltage measurement data.

4-36 Keysight B2980 SCPI Command Reference, Edition 1



Query response

Example

Syntax

Parameter

Query response

Example

Syntax

Parameter

Query response

Example

Subsystem Commands
:DISPlay:HISTogram:Y:MAXimum

mode <newline>
mode returns CHAR, CURR, RES or VOLT. Response data type is CRD.

:DISP:HIST:Y:ELEM CURR
:‘DISP:ROLL:Y:ELEM?

:DISPlay:HISTogram:Y:MAXimum

Sets the maximum value of Y-axis on the Histogram view.

:DISPlay:HISTogram:Y:MAXimum value
:DISPlay:HISTogram:Y:MAXimum?
value Maximum value. Parameter data typeis NRf.

value <newline>

val ue returns the present maximum value setting of Y-axis. Response datatypeis
NRS.

:DISP:GRAP:Y:MAX 2.1E-2
:DISP:GRAP.Y:MAX?

:DISPlay:ROLL :X:<OFFSet|PDIVision>
Sets the value of scale division or offset value of X-axis on the Roll view.

:DISPlay:ROLL: X:<OFFSet|PDIVision> value
:DISPlay:ROLL:X:<OFFSet|PDIVision>?

value Offset value or value of scale division. Parameter datatypeis
NRf.

value <newline>

val ue returns the present setting of the offset or scale division of X-axis. Response

datatypeis NR3.

:DISP:ROLL:X:OFFS 1.0E-5

:DISP:ROLL:X:PDIV?
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Subsystem Commands
:DISPlay:ROLL:Y:0FFSet:<CHARge | CURRent | RESistance | VOLTage>

:DISPlay:ROLL:Y:OFFSet:<CHARge|CURRent|RESIS
tance]VOLTage>

Sets the offset value of Y-axison Roll view.

:DISPlay:ROLL:Y:OFFSet:<CHARge| CURRent|RESi stance]V OL Tage> value
:DISPlay:ROLL:Y:OFFSet:<CHARge| CURRent|RESi stance] V OL Tage>?

For <CHARge|CURRent|RESI stance|V OLTage>, specify CHARgefor charge offset
value of Y-axis, CURRent for current offset value of Y-axis, RESistance for
resistance offset value of Y-axis, or VOLTage for voltage offset value of Y-axis.

value Offset value. Parameter datatype is NRf.

value <newline>

val ue returns the present offset value setting of Y-axis. Response datatypeis NR3.

:DISP:ROLL:Y:OFFS.CURR 1.0E-6
:DISP:ROLL:Y:OFFS:CURR?

:DISPlay:ROLL:Y:PDIVision:<CHARge|CURRent|RE
Sistance|lVOLTage>

Sets the value of scale division of Y-axis on the Roll view.

:DISPlay:ROLL:Y:PDIVision:<CHARge|CURRent|RESi stance|V OLTage> value
:DISPlay:ROLL:Y:PDIVision:<CHARge|CURRent|RESi stance|V OLTage>?

For <CHARge|CURRent|RESistance]V OLTage>, specify CHARge to set the scale
division value of Y-axis for charge measurement, CURRent to set the scale division
value of Y-axisfor current measurement, RESistance to set the scale division value
of Y-axisfor resistance measurement, or VOLTage to set the scale division value of
Y-axis for voltage measurement.

value Scale division value. Parameter datatype is NRf.

value <newline>

val ue returns the present setting of scale division value for Y-axis. Response data
typeis NR3.
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Subsystem Commands
:DISPlay:VIEW:SINGle:SPANel

:DISP:ROLL:Y:PDIV:CURR 1.0E-6
:DISP:ROLL:Y:PDIV:CURR?

:DISPlay:VIEW:SINGle: SPANel
Selects the item to be displayed on sub-panel of Meter view.

:DISPlay:VIEW:SINGle:SPANel mode

:DISPlay:VIEW:SINGle:SPANel?

mode RANGe|TRIGger|FUNCtion|ROLL |HI STogram. Parameter
datatypeis CPD.

mode=RANGe displays the Range setup.

mode=TRIGger displays the Trigger setup.

mode=FUNCtion displays the voltage source range setup.

mode=ROL L displays the condensed roll graph.

mode=HI STogram displays the condensed histogram.

mode <newline>

mode returns RANG, TRIG, FUNC, ROLL or HIST. Response data typeis CRD.

:DISP:VIEW:SING:SPAN ROLL
:DISP:VIEW:SING:SPAN?
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Subsystem Commands
:DISPlay[:WINDow]:DATA?

:DISPlay[:WINDow]:DATA?
Returns the data displayed on the front panel display.

:DISPlay[:WINDow[d]]:DATA?

response <newline>

response returns the measured val ues and source output value displayed on the front
panel display, as shown below. Each datais separated by acomma. response returns
——————————— (hyphen) for the empty data. Response datatypeis SRD.

Characters u and Q are converted to u and ohm, respectively.

For the SINGL display mode, the :DISP:DATA? command returns the data
displayed on the upper display area.

For the GRAPh, ROLL or HISTogram display mode, the :DISP.DATA? command
returns “ , " (if B2981A/B2983A) or
“ , , , , " (if B2985A/B2987A).

:DISP.DATA?

:DISPlay[:WINDow]: TEXT:DATA

Sets the text message displayed on the center of the upper or lower display area of
the front panel display.

:DISPlay[:WINDow[d]]: TEXT:DATA text
:DISPlay[:WINDow[d]]: TEXT:DATA?

text Text. Up to 32 ASCII characters. Parameter datatypeis SPD.

text <newline>

text returns the text message. Response data typeis SRD.

:DISP.-TEXT:DATA *“ Sweep measurement”

:DISPlay[:WINDow]: TEXT:STATe

Shows or hides the text message set by the :DISPlay[:WINDow]: TEXT:DATA
command.
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Subsystem Commands

:DISPlay:Z00M
:DISPlay[:WINDow([d]]: TEXT:STATe mode
:DISPlay[:WINDow([d]]: TEXT:STATe?
mode 1|ON|O|OFF (default). Parameter datatype is boolean.

mode=1 or ON shows the text message.
mode=0 or OFF hides the text message.

mode <newline>
modeis 0 or 1, and indicates that the text message is off or on, respectively.
Response data typeis NR1.

:DISP.-TEXT:STAT 1

:DISPlay:ZO0OM

Enables or disables the zoom function of the front panel display. Thisfunction is
effective for the SING1 view.

If this function is enabled, the setup information is not displayed and the
measurement result is zoomed.

:DISPlay:Z00M mode

:DISPlay:ZO0M?

mode 1|ON|O|OFF (default). Parameter data type is boolean.
mode=1 or ON enables the zoom function of the front panel display.

mode=0 or OFF disables the zoom function of the front panel display.

mode <newline>

modeis 0 or 1, and indicates that the front panel zoom function is off or on,
respectively. Response datatypeis NR1.

:DISP:ZOOM ON

:DISP:ZOOM?
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FETCh Subsystem

:FETCh:ARRay?

Returns the array data which contains all of the voltage measurement data, current
measurement data, resistance measurement data, time data, status data, source
output setting data, temperature data, or humidity data specified by the
:FORMat:EL EMents: SENSe command. The datais not cleared until the :INITiate,
:MEASure, :READ, or :SENSe:DATA:CLEar command is executed.

B2981A/B2983A returns current measurement data, time data, and status data only.

:FETCh:ARRay? [chanlist]

chanlist Channel to return the data. Parameter datatype is channel list.
(@1). See“Channel List Parameter” on page 1-8.

(@1) selects channel 1.

If this parameter is not specified, chanlist=(@1) is set.

response <newline>

response returns the array data specified by the :FORMat:EL EMents:SENSe
command. Response data type is NR3. See “ Data Output Format” on page 1-12.

response returns the channel 1 data. See the following example. With the ASCI|
data output format, each datais separated by a comma.

chlcurrl,chltimel,chlcurr2,chltime2, ......
chlcurrl0,chltimel0

This example shows the data containing the current data (chlcurrN) and time data
(ch1timeN) of the 10 measurements by channel 1.

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

:FORM:ELEM:SENS CURR, TIME
:FETC:ARR? (@1)
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Syntax

NOTE

NOTE

Parameter

Query response

Subsystem Commands

:FETCh:ARRay:<CHARge | CURRent | HUMidity | RESistance | SOURce | STATus | TEMPer
ature | TIME | VOLTage>?

:FETCh:ARRay:<CHARge|CURRent|HUMIdity|RESIs
tancelSOURCce|STATuUs|TEM PeraturelTIME[VOLTage>
?

Returns the array data which contains al of the charge measurement data, current
measurement data, resistance measurement data, source output setting data, status
data, time data, or voltage measurement data specified by CHARge, CURRent,
HUMuidity, RESistance, SOURce, STATus, TEMPerature, TIME, or VOLTage. The
datais not cleared until the :INITiate, :MEASure, :READ, or :SENSe:DATA:CLEar
command is executed.

:FETCh:ARRay:<CHARge|CURRent|[HUM dity|RESi stance]SOURCce|STATUS|TE
MPerature| TIME|V OLTage>? [chanlist]

For

<CHARge|CURRent|HUM i dity|RESi stance|] SOURce|STATuS| TEM Perature| TIME]|
VOLTage>, specify CHARge for charge measurement data, CURRent for current
measurement data, HUM idity for humidity data, RESistance for resistance
measurement data, SOURce for source output setting data, STATus for status data,
TEM Perature for temperature data, TIME for time data, or VOLTage for voltage
measurement data

On B2981A/B2983A, only CURRent, STATus, and TIME are available.

The unit of temperature data is specified by :SY STem: TEMPerature:UNIT
command.

chanlist Channel to return the data. Parameter datatype is channel list.
(@1). See“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

response <newline>

response returns the array data specified by CHARge, CURRent, RESistance,
SOURCce, STATus, TIME, or VOLTage. Response datatype is NR3. See “Data
Output Format” on page 1-12.

response returns the channel 1 data. See the following example. With the ASCI|
data output format, each datais separated by a comma.
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Example

NOTE

NOTE

Syntax

Parameter

Query response

Subsystem Commands
:FETCh[:SCALar]?

chlcurrl,chlcurr2, ...... ,chlcurrl0

This exampl e shows the data containing the current data (chlcurrN) of the 10
measurements by channel 1.

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

‘FETC:ARR:CURR? (@1)

:FETCh[:SCALar]?

Returns the latest voltage measurement data, current measurement data, charge
measurement data, resistance measurement data, time data, status data, source
output setting data, temperature data, or humidity data specified by the
:FORMat:EL EMents: SENSe command. The datais not cleared until the :INITiate,
:MEASure, :READ, or :SENSe:DATA:CLEar command is executed.

B2981A/B2983A can return current measurement data, time data, and status data
only.

The unit of temperature data is specified by :SY STem: TEMPerature:UNIT
command.

:FETCh[:SCALar]? [chanlist]

chanlist Channel to return the data. Parameter datatype is channel list.
(@1). See “Channel List Parameter” on page 1-8.

(@1) selects channel 1.

If this parameter is not specified, chanlist=(@1) is set.

response <newline>

response returns the |l atest data specified by the :FORMat:EL EMents:SENSe
command. Response data type is NR3. See “ Data Output Format” on page 1-12.

response returns the channel 1 data. See the following example. With the ASCI|
data output format, each data is separated by a comma.

chlcurr10,chltimelO

This example shows the data containing the latest current data (chlcurr10) and time
data (chl1timel0) of the 10 measurements by channel 1.

4-44 Keysight B2980 SCPI Command Reference, Edition 1



Example

Syntax

NOTE

NOTE

Parameter

Query response

Subsystem Commands

:FETCh[:SCALar]:<CHARge | CURRent | HUMIidity | RESistance | SOURce | STATus | TEMP
erature | TIME | VOLTage>?

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

:FORM:ELEM:SENS CURR, TIME
:FETC? (@1)

:FETCh[:SCALar]:<CHARge|CURRent|HUM idity|RE
SistancelSOURCce|STATuUS|TEM PeraturelTIME|VOLTag
e?

Returns the latest voltage measurement data, current measurement data, charge
measurement data, resistance measurement data, time data, status data, source
output setting data, temperature data, or humidity data specified by CHARge,
CURRent, HUMidity, RESistance, SOURce, STATus, TEMPerature, TIME, or
VOLTage. The datais not cleared until the :INITiate, :MEASure, :READ, or
:SENSe:DATA:CLEar command is executed.

:FETCh[:SCALar]:<CHARge|CURRent|HUM idity|RESi stance|] SOURce|STATuS| T
EMPerature]TIME|V OLTage>? [chanlist]

For

<CHARge|CURRent|HUMidity|RESi stance|] SOURCce|STATus|TEM Perature| TIME|
VOLTage>, specify CHARge for charge measurement data, CURRent for current
measurement data, HUM idity for humidity data, RESistance for resistance
measurement data, SOURce for source output setting data, STATus for status data,
TEM Perature for temperature data, TIME for time data, or VOLTage for voltage
measurement data

For B2981A or B2983A, only CURRent, STATus, or TIME isavailable.

The unit of temperature data is specified by :SY STem: TEM Perature:UNIT
command.

chanlist Channel to return the data. Parameter datatype is channel list.
(@1). See“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

response <newline>
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Example

Subsystem Commands

:FETCh[:SCALar]:<CHARge | CURRent | HUMidity | RESistance | SOURce | STATus | TEMP
erature | TIME | VOLTage>?

response returns the |latest data specified by CHARge, CURRent, RESistance,
SOURCce, STATus, TIME, or VOLTage. Response data type is NR3. See “Data
Output Format” on page 1-12.

response returns the channel 1 data. See the following example. With the ASCI|
data output format, each datais separated by a comma.

chlcurrl0

This example shows the data containing the | atest current data (chlcurr10) of the 10
measurements by channel 1.

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

:FETC:CURR? (@1)
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Syntax

Parameter

Query response

Example

Subsystem Commands
:FORMat:BORDer

FORMat Subsystem

:FORMat:BORDer

This command is effective when the data output format is set to the IEEE-754
binary format by using the :FORMat[:DATA] command. This command sets the
byte order of binary output data.

:FORMat:BORDer byte order

:FORMat:BORDer?

byte order NORMal (default)|SWAPped. Parameter data typeis CPD.

byte_order=NORMal sets the normal byte order. For the IEEE-754 single precision
format, byte 1 to byte 4 are sent in this order. For the |EEE-754 double precision
format, byte 1 to byte 8 are sent in this order.

byte_order=SWA Pped setsthereverse byte order. For the IEEE-754 single precision
format, byte 4 to byte 1 are sent in this order. For the IEEE-754 double precision
format, byte 8 to byte 1 are sent in this order.

byte _order <newline>

byte order returns NORM or SWAP. Response data type is CRD.

:FORM:BORD SWAP
:FORM:BORD?
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Subsystem Commands
:FORMat[:DATA]

:FORMat[:DATA]
Sets the data output format. See “Data Output Format” on page 1-12.

Syntax :FORMat [:DATA] format
:FORMat [:DATA]?

Parameter format Data output format. Parameter datatypeis CPD.

ASCii|REAL,32|REAL,64. RERL,64 is only for the default
language mode set by the :SY ST:LANG “DEF’ command.

format=ASCii specifiesthe ASCII format (default).
format=REAL,32 specifies the IEEE-754 single precision format. 4-byte data.
format=REAL,64 specifies the |EEE-754 double precision format. 8-byte data.

Query response format <newline>
format returns ASC, REAL,32, or REAL,64. Response data typeis CRD.

Example :FORM REAL32
:FORM?

:FORMat:DIGital

Sets the response format of the bit pattern defined by the following commands:

e :CALCulate:CLIMits:<FAIL|PASS>DIGital[:DATA]
» CALCulateLIMit:COMPliance:DIGital[:DATA]

o CALCulateLIMit:<LOWer|UPPer>:DIGita[:DATA]
o CALCulateLIMit:PASS:DIGita[:DATA]

Syntax :FORMat:DIGital format
:FORMat:DIGital?

Parameter format Response format. ASCii (decimal, default)|
BINary|OCTal|[HEX adecimal. Parameter datatypeis CPD.

Query response format <newline>

format returns ASC, BIN, OCT, or HEX. Response datatypeis CRD.
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Example

Syntax

Parameter

Query response

Example

Subsystem Commands
:FORMat:ELEMents:CALCulate

:FORM:DIG BIN
:FORM:DIG?

‘FORMat:ELEMents:CAL Culate

Specifies the elements included in the calculation result data returned by the
:CALCulateDATA?, :CALCulate:DATA:LATest?, :CALCulate:MATH:DATA?,
:CALCulatee MATH:DATA:LATest?, or :TRACeDATA? command.

For the data stored in the trace buffer, this command is effective for the calculation
result datathat is specified by the : TRACe:FEED MATH command.

If all elements are specified by this command, the result data contains the all
elements shown below. Then the order of elementsis exclusive. For example, if
TIME is not specified, the data contains the calc and status data in this order. If this
command is not entered, the data contains the calc data only.

Elements and their order: calc, time, status

:FORMat:EL EMents:.CAL Culate type{ ,type}

‘FORMat:ELEMents:CAL Culate?

type Data element included in the data. CALC (cal culation data,
default)|TIME|STATus. Parameter data typeis CPD.

CALC selectsthe calculation data calc.

TIME selects the time (timestamp) datatime.

STAT selects the status data status.

type{ ,type} <newline>

typereturns CALC, TIME, or STAT. Response datatype is CRD. Multiple responses
are separated by a comma.

:FORM:ELEM:CALC CALC, TIME,STAT

:FORM:ELEM:CALC?
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Syntax

Parameter

NOTE

NOTE

Subsystem Commands
:FORMat:ELEMents:SENSe

‘FORMat:ELEMents:SENSe

Specifies the elements included in the sense or measurement result data returned by
the :FETCh?, :READ?, :MEASure?, or : TRACe:DATA? command.

For the data stored in the trace buffer, this command is effective for the
measurement result data that is specified by the : TRACe:FEED SENS command.

If this command is not entered or if all elements are specified by this command, the
sense or measurement result data contains the all elements shown below. Then the
order of elementsis exclusive. For example, if VOLTage and RESistance are not
specified, the data contains the current, time, status, source, temperature and
humidity datain this order. It will not contain the voltage and resistance data.

M odel Elementsand their order
B2981A, current, time, status
B2983A
B2985A, voltage, current(charge), resistance, time, status, source,
B2987A temperature, humidity

:FORMat:EL EMents: SEN Se type{ ,type}
:FORMat:ELEMents: SENSe?
type Data element included in the data.

V OLTage] CURRent|CHA Rge|RESi stance| TIME|STATus|SOU
Rce|TEM PeraturelHUM idity. Parameter datatypeis CPD.

For B2981A/B2983A, CURRent, STATus and TIME can be specified.

VOLT selects the voltage measurement data voltage.
CURR selects the current measurement data current.

CHAR sdlects the charge measurement data charge.
Can't specify both CURR and CHAR.

RES sel ects the resistance measurement data resistance.
TIME selects the time data time (timestamp of the measurement start trigger).
STAT selects the status data status.
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NOTE

Query response

Example

Syntax

Parameter

Query response

Example

Subsystem Commands
:FORMat:SREGister

SOUR selects the source output setting data source.
TEMP selects the temperature data temperature.

The unit of temperature data is specified by :SY STem: TEMPerature:UNIT
command.

HUM selects the humidity data humidity.

type{ ,type} <newline>

type returns VOLT, CURR, CHAR, RES, TIME, STAT, SOUR, TEMP, or HUM.
Response data type is CRD. Multiple responses are separated by a comma.

:FORM:ELEM:SENS CURR, TIME,STAT
:FORM:ELEM:SENS?

:FORMat: SREGister
Sets the response format of the status byte register.

:FORMat: SREGi ster format
:FORMat:SREGister?

format Response format. ASCii (decimal, default)|
BINary|OCTal|[HEX adecimal. Parameter datatypeis CPD.

format <newline>

format returns ASC, BIN, OCT, or HEX. Response datatypeis CRD.

:FORM:SREG BIN
:FORM:SREG?
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Syntax
Query response

Example

Syntax

Parameter

Query response

Example

Subsystem Commands
:HCOPy:SDUMp:DATA?

HCOPy Subsystem

:HCOPy: SDUM p:DATA?

Returns the data of the front panel screen image. The format of the image datais set
by the :HCOPy:SDUMp:FORMat command.

:HCOPy:SDUMp:DATA?

The responseis a definite length arbitrary binary block.

‘HCOP:SDUM:DATA?

:HCOPy:SDUM p:FORM at

Sets the format of the image data. The front panel screen image will be created in
the format set by this command. The image datawill be returned by the
:HCOPy:SDUM p:DATA? command.

:HCOPy:SDUM p:FORMat for mat

HCOPy:SDUMp:FORMat?

format Format of image data. JPG (default)|BMP|PNG|WMF.
Parameter datatypeis CPD.

format <newline>

format returns JPG, BMP, PNG, or WMF. Response data type is CRD.

:HCOP:SDUM:FORM BMP
‘HCOP:SDUM:FORM?
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Subsystem Commands
:INPut[:STATe]

NOTE

Syntax

Parameter

Query response

Example

INPut Subsystem

For the numeric suffix [c], see “Numeric Suffix” on page 1-8.

!INPut[:STATe€]

Enables or disables the current or charge input.

B2981A/B2983A supports current measurement only.

:INPut[c][:STATe] mode
(INPut[c][:STATe]?

mode 1|ON|O|OFF (default). Parameter data type is boolean.
mode=1 or ON enables the current or charge input.

mode=0 or OFF disables the current or charge input.

mode <newline>

modeis 0 or 1, and indicates that the current or charge input is off or on,
respectively. Response datatypeis NR1.

INP1

:INP:STAT?
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NOTE

Syntax

Parameter

Query response

Example

Subsystem Commands
:INPut:ZCORrect[:STATe]

:INPut:ZCORrect[:STATe]

Enables or disables zero correct function for the current or charge measurement.

B2981A/B2983A supports current measurement only.

:INPut[c]:ZCORrect[:STATe] mode
:INPut[c]:ZCORrect[:STATe]?

mode 1|ON|O|OFF (default). Parameter data type is boolean.

mode=1 or ON enables zero correct function for the current or charge measurement.
mode=0 or OFF disables zero correct function for the current or charge
measurement.

mode <newline>

modeisO or 1, and indicates that zero correct function for the current/charge input is
off or on, respectively. Response data type is NR1.

INP:ZCOR 1

INP:ZCOR:STAT?
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NOTE

Syntax

Parameter

Query response

Example

Subsystem Commands
:ARM:LXI:COUNt

L XI Subsystem

:ARM:LXI:COUNt

Specifies an integer as the number of timesthe arm hasto occur to complete the arm
loop; that is, the number of arms that are accepted before the measurement must be
initiated again. intRepetitions must be greater than zero (0) and is limited by either

your application or the maximum 32 bit signed integer value.Thisis not enforced by
LxiMiddleware; your SCPI action for this command will need to enforce the limits.

The LXI Middleware only stores this value. In other words, you essentially haveto
implement the count (e.g., you need to keep track of how many ARM events have
occurred, and only arm the instrument when the total COUNTt has occurred).

:ARM:LX1:COUNIt intRepetitions

:ARM:LXI:COUNt?

intRepetitions Number of arms required to complete the arm loop. Parameter
datatypeis NRf.

intRepetitions <newline>

intRepetitions returns the number of arms required to complete the arm loop.

Response data typeis NR1.

:ARM:LXI:COUN 10

:ARM:LXI:COUN?
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NOTE

Syntax

Parameter

Query response

Example

Syntax

Subsystem Commands
:ARM:LXI:DELay

:ARM:LXI:DELay

Specifies the delay, in seconds, from when the arm logic satisfied until the waiting
for trigger stateis entered.

Any <delay> value other than 0.0 is changed to O (zero) and awarning isinserted
into the SCPI error queue.

This implementation assumes that there is no Precision Time Protocol (PTP)
implementation on the instrument. Delay requires PTP, so without it the delay must
be zero.

:ARM:LXI:DELay delay
:ARM:LXI:DELay?

delay Delay, in seconds. Parameter datatypeis NRf.

delay <newline>

delay returns the delay, in seconds. Response data type is NR3.

‘ARM:LXI:DEL 10.0
‘ARM:LXI:DEL?

ARM:LXI:LAN[:SET]:DETection

Specifies the style of arm source detection for the specified event. If the sourceisa
LAN event and the source detection is set to rise, this Arm repeated capability will
be satisfied when the designated LAN packet arrives with a True indication. If the
source detection is set to fall, this Arm repeated capability will be satisfied when a
LAN packet arriveswith aFalseindication. If the detection is set to high, the source
will be satisfied when the designated LAN packet arrives with a True indication and
remain satisfied until the designated LAN packet arrives with a False indication. If
the detection is to low, the source will be satisfied when the designated LAN packet
arrives with a False indication and remain satisfied until the designated LAN packet
arriveswith a True indication.

:ARM:LXI:LAN[:SET]:DETection strLanEvent, detection
:ARM:LXI:LAN[:SET]:DETection? strLanEvent
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Parameter

Query response

Example

Syntax

Parameter

Query response

Example

Subsystem Commands
:ARM:LXI:LAN[:SET]:ENABIle

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
detection Detection type. RISE (default)|[FALL |[HIGH|LOW. Parameter

datatypeis CPD.

RISE sets the instrument to trigger on the receipt of asignal LOW LAN event
followed by asignal HIGH LAN event (rising edge).

FALL setstheinstrument to trigger on the receipt of asignal HIGH LAN event
followed by asignal LOW LAN event (falling edge).

HIGH sets the instrument to trigger on every signal HIGH LAN event.
LOW setsthe instrument to trigger on every signal LOW LAN event.

detection <newline>

detection returns a string with the DETection setting for the specified event.
Response datatypeis CRD.

‘ARM:LXI:LAN:DET “LANO",RISE
‘ARM:LXI:LAN:DET?“LANO”

:ARM:LXI:LAN[:SET]:ENABIe

Enables or disables the arm source of the specified event.

:ARM:LXI:LAN[:SET]:ENABIe strLanEvent, status
:ARM:LXI:LAN[:SET]:ENABIe? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
status Status. O|OFF (default)|1JON. Parameter data type is boolean.

status <newline>

status returns an integer (O or 1) denoting the enabled status of the specified event.
Response data type is boolean.

‘ARM:LXI:LAN:ENAB “LANO",1
‘ARM:LXI:LAN:ENAB?“LANO”
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Parameter

Query response

Example

Syntax

Parameter

Query response

Subsystem Commands
:ARM:LXI:LAN[:SET]:FILTer

ARM:LXI:LAN[:SET]:FILTer

Specifies afilter for restricting arm sources of the specified event.

:ARM:LXI:LAN[:SET]:FILTer strLanEvent, strFilterExpression

:ARM:LXI:LAN[:SET]:FILTer? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

strFilterExpression
Filter. It will be an existing LAN arm sources, e.g. one of the
items returned by :LXI:EVENt:INPut:LAN:LIST? or
:LXI:EVENt[:OUTPut]:LAN:LIST?. String enclosed in quotes.
Parameter datatypeis SPD.

strFilter Expression <newline>

strFilter Expression returns a string with the filter expression for the specified event.

Response datatypeis SRD.

‘ARM:LXI:LAN:FILT “LANQ”,” ALL:5024"

‘ARM:LXI:LAN:FILT?“LANO”

ARM:LXI:LAN[:SET]:IDENTtifier

Specifiesthe LAN event identifier that is associated with this arm source. LAN
Events with thisidentifier are accepted from the source described in the filter.

:ARM:LXI:LAN[:SET]:IDENtifier strLanEvent, strCustomid
:ARM:LXI:LAN[:SET]:IDENtifier? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
strCustomi d Identifier. String of up to 16 characters enclosed in quotes. You

can use letters (A—Z, a—z), numbers (0-9), and printable
characterslike"@", "%", "*", etc. Parameter datatypeis SPD.
strCustomld <newline>

strCustomld returns the identifier string for the specified event. Response data type
is SRD.
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Parameter

Query response

Example

Syntax

Parameter

Example

Subsystem Commands
:LXI:EVENt:DOMain

‘ARM:LXI:LAN:IDEN “LANO",”MyEvent”
‘ARM:LXI:LAN:IDEN?“LANO”

:LXI:EVENt:DOMain

Specifiesthe LXI LAN domain. <bytDomain> is an integer, 0 to 255. A domain
facilitates multiple systems on asingle LAN. LXI modulesignore al LX| messages
except those in its own domain, as defined by the domain byte.

:LXI:EVENt:DOMain bytDomain
‘LXI:EVENt:DOMain?

bytDomain LX1 LAN domain. O (default) to 255. Parameter datatypeis
NRf.

bytDomain <newline>

bytDomain returnsthe LX1 LAN domain. Response data typeis NR1.
.LXI:EVEN:DOM 1

‘LXI:EVEN:DOM?

:LXI:EVENt:INPut:LAN:ADD

Creates a new input event to receive.

.LXI1:EVENt:INPut:LAN:ADD strLanEvent

strLanEvent LAN event name. String of up to 16 characters enclosed in
quotes. You can use letters (A—Z, a-z), numbers (0-9), and
printable characterslike"@", "%", "*", etc. Parameter datatype
isSPD.

‘LXI:EVEN:INP.LAN:ADD “MyEvent”

Keysight B2980 SCPI Command Reference, Edition 1 4-59



Syntax

Query response

Example

Syntax

Example

Syntax

Query response

Example

Subsystem Commands
:LXI:EVENt:INPut:LAN:COUN{t?

LXI:EVENt:INPut:LAN:COUNt?

Returns an integer as the total number of defined input LAN events (includes both
enabled and disabled events).

‘LXI:EVENt:INPut:LAN:COUNTt?

count <newline>

count returns an integer as the total number of defined input LAN events. Response
datatypeis NR1.

‘LXI:EVEN:INP:LAN:COUN?

:LXI:EVENt:INPut:LAN:DISablee ALL
Disables all input events.

‘LXI:EVENt:INPut:LAN:DISable:ALL

‘LXI:EVEN:INP.LAN:DIS.ALL

'LXI:EVENt:INPut:LAN:LIST?
Returns a quoted string with the list of defined input event names.

‘LXI:EVENtINPuUt:LAN:LIST?

list <newline>

list returns a quoted string with the list of defined input event names. Response data
typeis SRD.

‘LXI:EVEN:INP:.LAN:LIST?
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Syntax

Parameter

Example

Subsystem Commands
:LXI:EVENt:INPut:LAN:REMove:ALL

‘LXI:EVENt:INPut:LAN:REMove:ALL

Removes all of the input events that were added using
.LXI:EVENt:INPut:LAN:ADD. Predefined LAN names (LANO - LAN7) cannot be
removed.

LXI:EVENt:INPut:LAN:REMove ALL

‘LXI:EVEN:INP.LAN:REM:ALL

LXI:EVENt:INPut:LAN:REMove

Removes the specified input event from the list of named events. Predefined LAN
event names (LANO - LAN7) cannot be removed.

The event is added by :L XI:EVENt:INPut:LAN:ADD.
:LXI:EVENt:INPut:LAN:REMove strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

‘LXI:EVEN:INP.LAN:REM “MyEvent”
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Example

Subsystem Commands
:LXEEVENt:INPut:LAN[:SET]:CONFigure

:LXI:EVENt:INPut:LAN[:SET].CONFigure

Configures the most common attributes of LX1 LAN input events. The parameters
are also available from their corresponding commands. For more details on the
configurable parameters, refer to the individual SCPI commands bel ow.

:LXI:EVENt:INPut:LAN[:SET]:CONFigure strLanEvent, enable, detection [,
delay], filter, identifier

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

enable Status. O|OFF|1|ON. Parameter data type is boolean.

detection Detection type. RISE|FALL|HIGH|LOW. Parameter datatypeis
CPD.

delay Delay, in seconds. Parameter datatypeis NRf.

filter Filter. String enclosed in quotes. You can use letters (A—Z, a-z),

numbers (0-9), and printable characterslike"@", "%", "*", etc.
Parameter datatypeis SPD.

identifier Identifier. String of up to 16 characters enclosed in quotes. You
can use letters (A—Z, a—z), numbers (0-9), and printable
characterslike"@", "%", "*", etc. Parameter datatypeis SPD.

RISE sets the instrument to trigger on the receipt of asignal LOW LAN event
followed by asignal HIGH LAN event (rising edge).

FALL setstheinstrument to trigger on the receipt of asignal HIGH LAN event
followed by asignal LOW LAN event (falling edge).

HIGH sets the instrument to trigger on every signal HIGH LAN event.
LOW setsthe instrument to trigger on every signal LOW LAN event.

‘LXI:EVEN:INP:LAN:CONF “LANO”,ON,"HIGH”,0,” ALL:5044" ,” LANO"
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Syntax
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Example

Subsystem Commands
:LXI:EVENt:INPut:LAN[:SET]:DELay

:LXI:EVENt:INPut:LAN[:SET]:DELay

The delay is optional. <delay> is a double representing the delay, in seconds. Any
<delay> value other than 0.0 is changed to 0 (zero) and awarning isinserted into the
SCPI error queue.

This implementation assumes that there is no Precision Time Protocol (PTP)
implementation on the instrument. Delay requires PTP, so without it the delay must
be zero.

:LXI:EVENt:INPut:LAN[:SET]:DELay strLanEvent, delay
‘LXI:EVENt:INPut:LAN[:SET]:DELay? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
delay Delay, in seconds. Parameter datatypeis NRf.

delay <newline>

delay returns the delay, in seconds, for the specified LAN trigger event. Response
datatypeis NR3.

:LXI:EVEN:INP:LAN:DEL “LANO0",10.0

:LXI:EVEN:INP:.LAN:DEL?“LANC"
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Subsystem Commands
:LXI:EVENt:INPut:LAN[:SET]:DETection

:LXI:EVENt:INPut:LAN[:SET]:DETection

Specifies the trigger detection method and polarity for the input event.

Syntax :LXI:EVENt:INPut:LAN[:SET]:DETection strLanEvent, detection
LX1:EVENt:INPut:LAN[:SET]:DETection? strLanEvent

Parameter strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
detection Detection type. RISE (default)|[FALL |[HIGH|LOW. Parameter

datatypeis CPD.

RISE sets the instrument to trigger on the receipt of asignal LOW LAN event
followed by asignal HIGH LAN event (rising edge).

FALL setstheinstrument to trigger on the receipt of asignal HIGH LAN event
followed by asignal LOW LAN event (falling edge).

HIGH sets the instrument to trigger on every signal HIGH LAN event.
LOW setsthe instrument to trigger on every signal LOW LAN event.

Query response detection <newline>

detection returns a character string with the detection setting. Response datatypeis
CRD.

Example ‘LXI:EVEN:INP.LAN:DET “LANO",RISE

‘LXI:EVEN:INP.LAN:DET?“LANO”

‘LXI:EVENt:INPut:LAN[:SET]:ENABIe
Enables or disables the specified input event. The event isignored if disabled.

Syntax :LXI:EVENt:INPut:LAN[:SET]:ENABIe strLanEvent, status
:LXI:EVENt:INPut:LAN[:SET]:ENABIe? strLanEvent

Parameter strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
status Status. O|OFF (default)|1JON. Parameter data type is boolean.

Query response status <newline>
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Example

Subsystem Commands
:LXI:EVENt:INPut:LAN[:SET]:FILTer

status returns an integer (O or 1) denoting the enabled status of the specified event.
Response data type is boolean.

.LXI:EVEN:INP.LAN:ENAB “LANO",1

.LXI:EVEN:INP.LAN:ENAB?“LANO"

:LXI:EVENt:INPut:LAN[:SET]:FILTer

Creates afilter for incoming input events. Only input events coming from hosts

matching the filter string are processed.

‘LXI:EVENt:INPut:LAN[:SET]:FILTer strLanEvent, strFilter Expression

‘LXI:EVENt:INPut:LAN[:SET]:FILTer? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

strFilterExpression
Filter which specifies an existing LAN event, e.g. one of the
items returned by :L X1:EVENt:INPut:LAN:LIST?. String
enclosed in quotes. Parameter data type is SPD.

strFilter Expression <newline>

strFilter Expression returns a string with the filter expression for the specified event.

Response datatypeis SRD.

.LXI:EVEN:INP.LAN:FILT “LANO",1

‘LXI:EVEN:INP.LAN:FILT?“LANC”
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Syntax
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Example

Syntax

Subsystem Commands
:LXI:EVENt:INPut:LAN[:SET]:IDENTtifier

:LXI:EVENt:INPut:LAN[:SET]:IDENtifier

Specifiesthe string that is expected to arrive over the LAN for agiven input event to
occur. For example, "Relay Closed" as an identifier for "LANQ" sent from a switch
box.

LXI:EVENt:INPut:LAN[:SET]:IDENtifier strLanEvent, strCustomld

LXI:EVENt:INPut:LAN[:SET]:IDENTtifier? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
strCustomi d Identifier. String of up to 16 characters enclosed in quotes. You

can use letters (A—Z, a—z), numbers (0-9), and printable
characterslike"@", "%", "*", etc. Parameter datatypeis SPD.

strCustomld <newline>

strCustomid returns a string with the identifier assigned to the specified input event.
Response datatypeis SRD.

‘LXI:EVEN:INP:LAN:IDEN “LANQ",” MyEvent”
‘LXI:EVEN:INP.LAN:IDEN?“LANO"

'LXI:EVENt:LOG:ALL?

Returns the contents of the event log. A complete log isaset of entries delimited by
a semicolon. The contents of the event log are returned as a single quoted string
containing all the event log entries. Thisis a non-destructive read.
.LXI:EVENt:LOG:ALL?

log <newline>

log returns the contents of the event log. Response data typeis SRD.

‘LXI:EVEN:LOG:ALL?

:LXI:EVENt:LOG:CIRCular[:ENABI€]

Selects how new entries are handled when the L XI event log is full.

:LXI:EVENt:LOG:CIRCular[:ENABI€] status
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Syntax

Example

Subsystem Commands
:LXI:EVENt:LOG:CIRCular:FBEntry
:LXI:EVENt:.LOG:CIRCular[:ENABI€]?

status Circular logging status. O|OFF|1|ON (default). Parameter data
typeis boolean.

status <newline>

status returns an integer (O or 1) indicating the behavior of the LXI event log.
Response data type is boolean.

‘LXI:EVEN:LOG:CIRC ON

‘LXI:EVEN:LOG:CIRC?

:LXI:EVENt:LOG:CIRCular:FBEntry

Selects the most recently added event log entry to be used as the reference for
‘LXI:EVENt:LOG:ENTRy?. The log must bein circular mode for the command to
function.

:LXI:EVENt:LOG:CIRCular:FBEntry

‘LXI:EVEN:LOG:CIRC:FBE

LXI:EVENt:LOG:CLEar

Removes all existing entries from the event log.
:LXI:EVENt:LOG:CLEar

:LXI:EVEN:LOG:.CLE
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Subsystem Commands
:LXI:EVENt:LOG:COUNt?

LXI:EVENt:LOG:COUNLt?

Returns an integer as the total number of entriesin the LXI event log.
:LXI:EVENt:LOG:COUNTt?

count <newline>

count returns an integer as the total number of entriesin the LXI event log.
Response datatypeis NR1.

:LXI:EVEN:LOG:COUN?

'LXI:EVENt:LOG:ENABIe
Enables or disables L XI event logging.

:LXI:EVENt:LOG:ENABIe status
:LXI:EVENt:LOG:ENABI€e?

status L X1 event logging status. OJOFF|1|ON (default). Parameter data
typeis boolean.

status <newline>

status returns an integer (O or 1) indicating the behavior of the LXI event log.
Response data type is boolean.

‘LXI:EVEN:LOG:ENAB ON
‘LXI:EVEN:LOG:ENAB?

LXI:EVENt:LOG:ENTRy?

Retrieves the event log entry referenced by <intindex>. When thelogisin circular
mode, thisindex valueis relative to the entry selected by
:LXI:EVENt:LOG:CIRCular:FBEntry.

‘LXI:EVENt:LOG:ENTRy? intIndex

intl ndex Reference point of the event log. O to 2147483647. Parameter
datatypeis NRf.
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Example

Remarks

Subsystem Commands
:LXI:EVENt:LOG:ENTRy?

log <newline>

log returns an event log entry, nine comma separated character strings, as follows.
“<chrDate>,<chrTime>,<chrEventType>,<chrEventName>,<chrEventEdge>,<chrS
ourceEvent>, <chrEventldentifier>,<chrSrcAddress>,<chrDstAddress>"
:LXI:EVEN:LOG:ENTR? 100

This exampl e returns the 100th entry in the event log.

The command returns an empty string if the specified index is out of range or the
entry no longer exists.

The event log recordsinternal status eventsaswell asall LXI event activity. AsLXI
LAN events are sent or received, the activity is noted in the event log with an IEEE
1588 timestamp.

Thefieldsrecorded in the event log are:

» The date the event occurred (GMT).
» Thetimethe event occurred (GMT).

» Thetypeof event: LAN Input, LAN Output, Status, Alarm, Trigger Alarm,
Trigger LAN.

» The name of the event.
» The edge associated with the event.

» Thesourceeventisonly valid for LAN Output, Trigger LAN, and Trigger
Alarm event types.

» Theevent'sidentifier appears asan ASCI| character on the LAN.

» Thesource addressisonly valid for LAN Input event types. It isthe address
from which the message originated.

» Thedestination addressis only valid for LAN Output event types. It isthe
address (or addresses) that the message will be sent to. For UDP messages, this
field will read “ALL".

See also “:LXI:EVENt:LOG:CLEar" on page 4-67.
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Example

Subsystem Commands
:LXI:EVENt:LOG:SIZE

'LXI:EVENt:LOG:SIZE

Sets the maximum number of entries the LXI event log can hold.

:LXI:EVENt:LOG:SIZE maxLogEntries
:LXI:EVENt:.LOG:SIZE?

maxLogEntries  Size of the LXI event log. 0 to 200. Parameter data type is NRf.

maxLogEntries <newline>

maxLogEntries returns an integer as the current size (maximum number of entries)
of the LXI event log. Response datatypeis NR1.

:LXI:EVEN:LOG:SIZE 200
:LXI:EVEN:LOG:SIZE?

:LXI:EVENt[:OUTPut]:LAN:ADD

Creates a new output event as specified by <strLanEvent>.

:LXI:EVENt[:OUTPut]:LAN:ADD strLanEvent

strLanEvent LAN event name. String of up to 16 characters enclosed in
quotes. You can use letters (A—Z, a-z), numbers (0-9), and
printable characterslike"@", "%", "*", etc. Parameter datatype
is SPD.

‘LXI:EVEN:LAN:ADD “MyEvent”

:LXI:EVENt[:OUTPut]:LAN:COUNt?

Returns an integer as the number of configured LXI1 output LAN events.
:LX1:EVENt[:OUTPut]:LAN:COUNt?

count <newline>

count returns an integer as the total number of defined output LAN events. Response
datatypeis NR1.

‘LXI:EVEN:LAN:COUN?
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Example

Subsystem Commands
:LXI:EVENt[:OUTPut]:LAN:DISable:ALL

:LXI:EVENt[:OUTPut]:LAN:DI Sable:ALL
Disables all configured LXI output LAN events.

LXI:EVENt[:OUTPut]:LAN:DISable:ALL

‘LXI:EVEN:LAN:DISALL

:LXI:EVENt[:OUTPut]:LAN:LIST?

Returns a quoted string containing alist of all configured LAN output event names.
LXI:EVENt[:OUTPut]:LAN:LIST?

list <newline>

list returns a quoted string with the list of defined output event names. Response
datatypeis SRD.

‘LXI:EVEN:LAN:LIST?

:LXI:EVENt[:OUTPut]:LAN:REMove ALL

Disables and removes all custom LAN events added using
:LXI:EVENt[:OUTPut]:LAN:ADD. Predefined LAN names (LANO - LAN7)
cannot be removed.

:LXI:EVENt[:OUTPut]:LAN:REMove:ALL

‘LXI:EVEN:LAN:REM:ALL
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Subsystem Commands
:LXI:EVENt[:0UTPut]:LAN:REMove

:LXI:EVENt[:OUTPut]:LAN:REMove

Disables and removes the specified custom LAN output event. Predefined LAN
event names (LANO - LAN7) cannot be removed.

The event is added by :L X1:EVENt[:OUTPut]:LAN:ADD.
:LXI:EVENt[:OUTPut]:LAN:REMove strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

LXI:EVEN:LAN:REM “MyEvent”

:LXI:EVENt[:OUTPut]:LAN:SEND

Forces the instrument to send the specified output event. The output event must be
enabled, otherwise this command isignored; in other words, you must send
‘LXI:EVENt[:OUTPut]:LAN[:SET]:ENABIe <strLanEvent>, ON to enable the
lanEvent prior to sending SEND, or SEND will not send anything.

'LXI:EVENt[:OUTPut]:LAN:SEND strLanEvent,type

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
type Event type. RISE|FALL. Parameter datatype is CPD.

‘LXI:EVEN:LAN:SEND “LANO",FALL
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Subsystem Commands
:LXIEEVENt[:OUTPut]:LAN[:SET]:CONFigure

'LXI:EVENt[:OUTPut]:LAN[:SET]:CONFigure

Configures the most common attributes of LXI LAN output events. The parameters
are also available from their corresponding commands. For more details on the
configurable parameters, refer to the individual SCPI commands bel ow.

:LXI:EVENt[:OUTPut]:LAN[:SET]:CONFigure strLanEvent, enable, source,
slope, drive, destination

strLanEvent

enable

source

slope

drive

destination

LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

Status. O|OFF|1|ON. Parameter data type is boolean.

Event name, should be one of following. Parameter datatypeis
SPD.

* WaitingForAcquireArml1

» WaitingForAcquireTriggerl

« WaitingForTransitionArm1

« WaitingForTransitionTriggerl
e Measuringl

e Settlingl

Slope attribute. POSitivelNEGative. Parameter data type is
CPD.

Drive behavior. OFF[NORMal[WOR. Parameter datatypeis
CPD. See “:LXI:EVENt[:OUTPut]:LAN[:SET]:DRIVe" on
page 4-74.

Destination. String enclosed in quotes. You can use letters
(A—Z, a2), numbers (0-9), and printable characterslike " @",
"00", "*", etc. Parameter datatypeis SPD.

:LXI:EVEN:LAN:CONF “LANO",ON,"WaitingForAcquireTriggerl” ,POS,NORM,

"ALL:5044"
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Subsystem Commands
:LXI:EVENt[:0UTPut]:LAN[:SET]:DESTination

:LXI:EVENt[:OUTPut]:LAN[:SET]:DESTination

Sets the destination for the specified outgoing LAN event to the hosts specified by

<strDestExpression>. The expression takes the form of “host1:port1, host2:port2, ”.

The port numbers are optional and will default to the IANA assigned TCP port

(5044).

:LXI:EVENt[:OUTPut]:LAN[:SET]:DESTination strLanEvent, strDestExpression

:LXI1:EVENt[:OUTPut]:LAN[:SET]:DESTination? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

strDestExpression Destination. String enclosed in quotes. You can use letters
(A—Z, a2z), numbers (0-9), and printable characterslike " @",
"00", "*", etc. Parameter datatypeis SPD.

strDestExpression <newline>

strDestExpression returns the Destination Expression string. Response datatypeis
SRD.

‘LXI:EVEN:LAN:DEST “LANO",” ALL:5044"
‘LXI:EVEN:LAN:DEST?"“LANO"
‘LXI:EVENt[:OUTPut]:LAN[:SET]:DRIVe
Specifies the trigger drive behavior for the specified LAN output event.

‘LXI:EVENt[:OUTPut]:LAN[:SET]:DRIVe strLanEvent, drive
:LXI:EVENt[:OUTPut]:LAN[:SET]:DRIVe? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

drive Drive behavior. OFF (default)NORMal|WOR. Parameter data
typeis CPD.

OFF disablesthe LAN event.

NORMal designates typical operation where both edges of the instrument event are
transmitted.

WOR (Wired.OR) causes only one edge to be transmitted.
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Subsystem Commands
:LXI:EVENt[:OUTPut]:LAN[:SET]:ENABIe

drive <newline>

drive returns a string representing the drive behavior. Response data type is CRD.

‘LXI:EVEN:LAN:DRIV “LANO" WOR
‘LXI:EVEN:LAN:DRIV?*“LANO"

:LXI:EVENt[:OUTPut]:LAN[:SET]:ENABIle
Enables or disables the specified LXI LAN output event.

:LXI:EVENt[:OUTPut]:LAN[:SET]:ENABIe strLanEvent, status
‘LXI:EVENt[:OUTPut]:LAN[:SET]:ENABIe? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
status L X1 LAN output event status. O|OFF (default)|]1|ON. Parameter

datatypeis boolean.

status <newline>

status returns an integer (0 or 1) as the state of the specified output event. Response
datatypeis boolean.

:LXI:EVEN:LAN:ENAB “LANO",ON

:LXI:EVEN:LAN:ENAB?“LANO"
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Subsystem Commands
:LXI:EVENt[:OUTPut]:LAN[:SET]:IDENtifier

:LXI:EVENt[:OUTPut]:LANI[:SET]:I DENtifier

Specifies the custom string that will be transmitted as part of the output event.

:LXI:EVENt[:OUTPut]:LAN[:SET]:I DENtifier strLanEvent, strCustomid
:LXI:EVENt[:OUTPut]:LAN[:SET]:I DENtifier? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
strCustomi d Identifier. String of up to 16 characters enclosed in quotes. You

can use letters (A—Z, a—z), numbers (0-9), and printable
characterslike"@", "%", "*", etc. Parameter datatypeis SPD.

strCustomld <newline>

strCustomld returns a string with the identifier assigned to the specified LXI LAN
output event. Response data typeis SRD.

‘LXI:EVEN:LAN:IDEN “LANO",”MyEvent”
‘LXI:EVEN:LAN:IDEN?“LANO”

‘LXI:EVENt[:OUTPut]:LAN[:SET]:SLOPe

Setsthe slope of the event transition. It determines which instrument event transition
will result in a LAN packet being sent and whether or not that edge is inverted.

:LXI:EVENt[:OUTPut]:LAN[:SET]:SL OPe str LanEvent, slope
:LXI:EVENt[:OUTPut]:LAN[:SET]:SLOPe? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

dope Slope attribute. POSitive (default)NEGative. Parameter data
typeis CPD.

dlope <newline>

dope returns a character string representing the slope attribute of the LX1 LAN
packet. Response datatypeis CRD.

‘LXI:EVEN:LAN:SLOP “LANO",POS
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Subsystem Commands
:LXI:EVENt[:QUTPut]:LAN[:SET]:SOURce

‘LXI:EVEN:LAN:SLOP?*“LANO"

:LXI:EVENt[:OUTPut]:LAN[:SET]:SOURCce

Designates the instrument that the specified LAN output event istied to.
<strAnyEvent> is a discrete value.

Syntax :LXI:EVENt[:OUTPut]:LAN[:SET]:SOURce strLanEvent, str AnyEvent
:LXI:EVENt[:OUTPut]:LAN[:SET]:SOURce? strLanEvent

Parameter strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
strAnyEvent Event name, should be one of following. Parameter datatypeis
SPD.

e WaitingForAcquireArml

« WaitingForAcquireTriggerl

e WaitingForTransitionArm1

e WaitingForTransitionTriggerl
e Measuringl

e Settlingl

Query response strAnyEvent <newline>

strAnyEvent returns a character string indicating the event type for the specified
LAN event name. Response datatypeis SRD.

Example ‘LXI:EVEN:LAN:SOUR “LANO",”Mesasuringl”
‘LXI:EVEN:LAN:SOUR?*LANO"
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Subsystem Commands
:LXI:EVENt[:OUTPut]:LAN[:SET]:TSDelta

:LXI:EVENt[:OUTPut]:LAN[:SET]:TSDelta

Sets the delay that occurs between the generation of the specified event and the
remote instruments action on it. The parameter <dbl Seconds> representsatimein
seconds to add to the timestamp of the output LAN event. Since precision timed
interrupts (also known as alarms) are not supported at thistime, <dbl Seconds> must
be 0.0.

:LXI:EVENt[:OUTPut]:LAN[:SET]: TSDdta strLanEvent, dbl Seconds
:LXI:EVENt[:OUTPut]:LAN[:SET]:TSDelta? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
dbl Seconds Delay, in seconds. Parameter datatypeis NRf.

dbl Seconds <newline>

dbl Seconds returns the delay, in seconds. Response data type is NR3.

‘LXI:EVEN:LAN:TSD “LANO”,1.0
‘LXI:EVEN:LAN:TSD?*LANO"

:LXI:IDENtify[:STAT€]

Changesthe LXI status indicator state.

:LXI:IDENtify[:STATe] mode
:LXI:IDENtify[:STATe]?

mode O|OFF (default)|1|JON. Parameter datatype is boolean.
mode=1 or ON changes the LX| statusindicator to the |dentify state.
mode=0 or OFF changes the LX| statusindicator to the No Fault state.

mode <newline>

mode returns O or 1, and indicates that the LX| status indicator is No Fault or
| dentify, respectively. Response datatypeis NR1.

:LXI:IDEN O

:LXI:IDEN:STAT?
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Subsystem Commands
:LXI:MDNS:ENABIe

:LXI:MDNS.ENABIe
Enables or disables MDNS (multicast DNS) function.

:LX1:MDNS:ENABIe mode
‘LXI:MDNS:ENABIe?

mode O|OFF|1|ON (default). Parameter data type is boolean.
mode=1 or ON enables the mDNS function.
mode=0 or OFF disables the mDNS function.

mode <newline>

mode returns 0 or 1, and indicates that the mDNS function is disable or enable,
respectively. Response datatypeis NR1.

‘LXI:MDNS.ENAB 0
‘LXI:MDNS:ENAB?

:LXI:MDNS:HNAM ¢[:RESolved]?

Returns the resolved mDNS hostname.
:LXI:MDNS:HNAM¢[:RESolved]?

desired mDNS hosthame- N <newline>

N isan integer appended as necessary to make the name unique. Response data type
is SRD.

‘LXI:MDNS:HNAM?
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Syntax

Subsystem Commands
:LXI:MDNS:SNAMe:DESired

LXI:MDNS:SNAMe:DESired

Sets the desired MDNS service name.

:LXI:MDNS:SNAMe:DESired name
:LXI:MDNS:SNAMe:DESired?

name Desired mDNS service name. Up to 15 ASCII characters.
Parameter datatypeis SPD.

name <newline>

name returns the desired MDNS service name. Response datatypeis SRD.

‘LXI:MDNS:SNAM:DES “B2980"
‘LXI:MDNS:SNAM:DES?

:LXI:MDNS:SNAM€[:RESolved]?

Returns the resolved mDNS service name.
:LXI:MDNS:SNAM€[:RESolved]?

desired mDNS service name- N <newline>

N isan integer appended as necessary to make the name unique. Response data type
is SRD.

‘LXI:MDNS:SNAM?

‘TRIGger:LXI:LAN[:SET]:DELay

Optional command. <delay> is a double representing the delay, in seconds. Any
<delay> value other than 0.0 is changed to O (zero) and awarning isinserted into the
SCPI error queue.

This implementation assumes that there is no Precision Time Protocol (PTP)

implementation on the instrument. Delay requires PTP, so without it the delay must
be zero.

:TRIGger:LXI:LAN[:SET]:DELay delay
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Subsystem Commands
:TRIGger:LXI:LAN[:SET]:DETection
:TRIGger:LXI:LAN[:SET]:DELay?
delay Delay, in seconds. Parameter datatypeis NRf.

delay <newline>

delay returns the delay, in seconds. Response data typeis NR3.

‘TRIG:LXI:LAN:DEL 10.0
‘TRIG:LXI:LAN:DEL?

:TRIGger:LXI:LAN[:SET]:DETection
Specifies the behavior of the trigger signal.

‘TRIGger:LX1:LAN[:SET]:DETection strLanEvent, detection
‘TRIGger:LX1:LAN[:SET]:DETection? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
detection Detection type. RISE (default)|[FALL |[HIGH|LOW. Parameter

datatypeis CPD.

RISE sets the instrument to trigger on the receipt of asignal LOW LAN event
followed by asignal HIGH LAN event (rising edge).

FALL setstheinstrument to trigger on the receipt of asignal HIGH LAN event
followed by asignal LOW LAN event (falling edge).

HIGH sets the instrument to trigger on every signal HIGH LAN event.
LOW setsthe instrument to trigger on every signal LOW LAN event.

detection <newline>

detection returns a string with the DETection setting for the specified event.
Response datatypeis CRD.

:TRIG:LXI:LAN:DET “LANO",RISE

:TRIG:LXI:LAN:DET?“LANC"
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:TRIGger:LXI:LAN[:SET]:ENABIe

‘TRIGger:LXI:LAN[:SET]:ENABIe

Enables or disables the specified LAN trigger. When enabled the instrument will
trigger upon receiving any event from the LXI trigger LAN event list.

:TRIGger:LXI:LAN[:SET]:ENABIe strLanEvent, status
:TRIGger:LXI:LAN[:SET]:ENABI€? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
status Status. O|OFF (default)|1|ON. Parameter data typeis boolean.

status <newline>

status returns an integer (O or 1) denoting the enabled status of the specified event.
Response data type is boolean.

:TRIG:LXI:LAN:ENAB “LANO",1

- TRIG:LXI:LAN:ENAB?“LANO"

‘TRIGger:LXI:LAN[:SET]:FILTer

Allows user to create afilter expression for the specified LAN trigger event. Only

LXI trigger LAN events coming from hosts matching the filter string are processed.

‘TRIGger:LXI:LAN[:SET]:FILTer strLanEvent, strFilter Expression

‘TRIGger:LXI:LAN[:SET]:FILTer? strLanEvent

strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.

strFilterExpression
Filter. String enclosed in quotes. You can use letters (A—Z, a-2),
numbers (0-9), and printable characterslike" @", "%", "*", etc.
Parameter datatypeis SPD.

strFilter Expression <newline>

strFilter Expression returns a string with the filter expression for the specified event.
Response datatypeis SRD.

‘TRIG:LXI:LAN:FILT “LANQC”,” ALL:5024"
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:TRIGger:LXI:LAN[:SET]:IDENtifier

‘TRIG.LXI:LAN:FILT?“LANO"

:TRIGger:LXI:LAN[:SET]:I DENtifier

Setsthe string that is expected to arrive over the LAN for agiven trigger LAN event
to occur.

Syntax ‘TRIGger:LXI:LAN[:SET]:IDENtifier strLanEvent, strCustomld
‘TRIGger:LX1:LAN[:SET]:IDENtifier? strLanEvent

Parameter strLanEvent LAN event name. String enclosed in quotes. Parameter data
typeis SPD.
strCustomi d Identifier. String of up to 16 characters enclosed in quotes. You

can use letters (A—Z, a-z), numbers (0-9), and printable
characterslike"@", "%", "*", etc. Parameter datatype is SPD.

Query response strCustomld <newline>

strCustomld returns the identifier string for the specified event. Response data type
is SRD.

Example ‘TRIG:LXI:LAN:IDEN “LANO",”MyEvent”
‘TRIG:LXI:LAN:IDEN?“LANO"
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:MEASure?

MEASure Subsystem

‘MEASure?

Executes a spot (one-shot) measurement for the parameters specified by the
[:SENSe]:FUNCtion[:ON] command, and returns the measurement result data
specified by the :FORMat:EL EMents: SEN Se command. Measurement conditions
must be set by SCPI commands or front panel operation before executing this
command.

:MEASure? [chanlist]
chanlist Channels to perform measurement. Parameter datatypeis
channdl list. (@1). See “Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

response <newline>

response returns the measurement result data. Response datatypeis NR3. See “Data
Output Format” on page 1-12.

See the following example. With the ASCII data output format, each datais
separated by a comma.

chlcurr,chltime

This example shows the data containing the current data (chlcurr) and time data
(chitime) of channel 1.

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

:SENS:FUNC CURR
:FORM:ELEM:SENS CURR, TIME
‘MEAS? (@1)
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:MEASure:<CHARge | CURRent[:DC]| RESistance | VOLTage[:DC]>?

‘MEASure<CHARge|CURRent[:DC]|RESistancelVOL
Tage[:DC]>?

Executes a spot (one-shot) measurement and returns the measurement result data.
Measurement conditions must be set by SCPI commands or front panel operation
before executing this command. Measurement item can be set to CHARge,
CURRent, RESistance, or VOLTage.
:MEASure:<CHARge|CURRent[:DC]|RESistance]V OLTage[:DC]>? [chanlist]

For <CHARge|CURRent[:DC]|RESistance]lVOLTage[ :DC]>, select CHARge for
charge measurement, CURRent[:DC] for current measurement, RESistance for
resistance measurement, or VOLTage[:DC] for voltage measurement.

B2981A/B2983A can use CURRent[:DC] only.

chanlist Channels to perform measurement. Parameter datatypeis
channdl list. (@1). See “Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

response <newline>

response returns the measurement result data. Response datatypeis NR3. See “Data
Output Format” on page 1-12.

See the following example.

chlcurr

This exampl e shows the data containing the current data (chlcurr) of channel 1.
If the measurement function is not enabled or no data exists, response returns

+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

:SENS:FUNC CURR
:MEAS:CURR? (@1)
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:MMEMory:CATalog?

MMEM ory Subsystem

:MMEMory:CATalog?

Returns the memory usage and availability. Also returns the list of files and folders
in the current specified directory.

:MMEMory:CATalog? [directory]

directory Directory name, <path>|USB:\<path>. Either / (slash) or \
(backdlash) can be used as the path separator. Up to 255 ASCII
characters. Parameter datatypeis SPD.

If directory is not set, this function is applied to the current directory.
If directory=<path>, this function is applied to <current directory>\<path>.

If directory=USB:\<path>, thisfunction isapplied to USB:\<path>. Where, USB:\ is
the root directory of the USB memory connected to the front panel.

Error occurs if the specified directory does not exist or is set to hidden or system.

used,free{ ,item} <newline>

used returns the size of the used space, in bytes. Response data typeis NR1.
free returns the size of the free space, in bytes. Response datatype is NR1.
item returns the file or directory information. Response data typeis SRD.

For files, itemreturns a string name,type,size which indicates the file name, file type,
and file size. Where, type returns“ASC”, “BIN”, “STAT” or “MACR” for thefile
extensions “csv”, “dat”, “sta’, and “mac”, respectively.

For a directory, item returns a string name,type,size. Where, name indicates the
directory name, and type,size always returns “FOLD,0".

:MMEM:CAT? “USB:\b2980\devicel\result”
:MMEM:CAT? “b2980\devicel\result”

:MMEMory:CDIRectory

Changes the current directory to the specified directory.
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:MMEMory:COPY
:MMEMory:CDIRectory directory
:MMEMory:CDIRectory?
directory Directory name, <path>|USB:\<path>. Either / (lash) or \

(backdlash) can be used as the path separator. Up to 255 ASCI|
characters. Parameter datatypeis SPD.

If directory=<path>, the next current directory will be <current directory>\<path>.

If directory=USB:\<path>, the next current directory will be USB:\<path>. Where,
USB:\ isthe root directory of the USB memory connected to the front panel.

Error occurs if the specified directory does not exist or is set to hidden or system.

directory <newline>

directory returnsthe full path of the current directory. Response datatypeis SRD.

:MMEM:CDIR “USB:\b2980\devicel\result”
:MMEM:CDIR?

‘MMEMory:COPY

Makes a copy of an existing filein the current directory.

:MMEMory:COPY source,destination

source Source file name. Name of the original file.

destination Copy file name. Or directory name, <path>|USB:\<path>.
Either / (dlash) or \ (backslash) can be used as the path
separator.

Length of parametersis up to 255 ASCII characters. Parameter datatypeis SPD.
If destination is afile name, the copy fileis created in the current directory.
If destination=<path>, the source file is duplicated in <current directory>\<path>.

If destination=USB:\<path>, the source fileis duplicated in USB:\<path>. Where,
USB:\ isthe root directory of the USB memory connected to the front panel.

Error occurs if the source file does not exist or the destination file already exists.

:MMEM:COPY “original.dat”,"original_copy.dat”
:MMEM:COPY “original.dat”,“ USB:\b2980\devicel\result”
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:MMEMory:DELete

‘MMEMory:DEL ete

Deletes afilein the current directory.
:MMEMory:DELete file_name

file_name Name of thefileto delete. Up to 255 ASCII characters.
Parameter datatypeis SPD.

Error occurs if the specified file does not exist.

:MMEM:DEL “origina_copy.dat”

‘MMEMory:LOAD:LIST:VOLTage

Loads alist sweep data from the specified file in the current directory.
:MMEMory:LOAD:LIST:VOLTage file_name[,chanlist]

file_name Name of the file used to save the specified data. Up to 255
ASCII characters. Parameter datatypeis SPD. File extension
must be csv, txt, or prn, which is meaningful for the
:MMEMory:CATalog? result.

chanlist Channels to collect the data for. Parameter data type is channel
list. (@1). See“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If chanlist is not specified, chanlist=(@21) is set.

‘MMEM:LOAD:LIST:VOLT “VoltageList.csv”

‘MMEMory:LOAD:MACRO

L oads a macro from the specified file in the current directory.

:MMEMory:LOAD:MACRo macro,file_name

macro Name of macro.
file_ name Name of the file which contains the macro. File extension must
be mac.

Length of parametersis up to 255 ASCII characters. Parameter datatypeis SPD.
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:MMEMory:LOAD:STATe

:MMEM:LOAD:MACR “abc”,“MacroDatal.mac”

‘MMEMory:LOAD:STATe

L oads an instrument setup from the specified file in the current directory.
:MMEMory:LOAD:STATe file_name

file_name Name of the file which contains the instrument setup. File
extension must be sta. Up to 255 ASCII characters. Parameter
datatypeis SPD.

"MMEM:LOAD:STAT “SetupDatal.sta’

:MMEMory:MDIRectory

Creates anew directory.
:MMEMory:MDIRectory directory

directory Directory name, <path>|USB:\<path>. Either / (slash) or \
(backslash) can be used as the path separator. Up to 255 ASCI|
characters. Parameter datatypeis SPD.

If directory=<path>, this command creates a <current directory>\<path> directory.
If directory=USB:\<path>, this command creates a USB:\<path> directory. Where,
USB:\ isthe root directory of the USB memory connected to the front panel.

:MMEM:MDIR “USB:\b2980\devicel\setup”
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:MMEMory:MOVE

‘MMEMory:MOVE

Moves or renames an existing file in the current directory.
:MMEMory:MOVE source,destination

source Source file name. Name of the original file.

destination New file name. Or directory name, <path>|USB:\<path>. Either
/ (dash) or \ (backdlash) can be used as the path separator.

Length of parametersis up to 255 ASCII characters. Parameter datatypeis SPD.

If destination is afile name, the source file is renamed to the new file namein the
current directory.

If destination=<path>, the source file is moved to <current directory>\<path>.

If destination=USB:\<path>, the source fileis moved to USB:\<path>. Where,
USB:\ isthe root directory of the USB memory connected to the front panel.

Error occurs if the source file does not exist or the destination file already exists.

:MMEM:MOVE “original.dat”," new.dat”
:MMEM:MOVE “original.dat”,“ USB:\b2980\devicel\result”

:MMEMory:RDIRectory

Removes the specified empty directory.
:MMEMory:RDIRectory directory

directory Directory name, <path>|USB:\<path>. Either / (slash) or \
(backdash) can be used as the path separator. Up to 255 ASCII
characters. Parameter datatypeis SPD.

If directory=<path>, this command removes the <current directory>\<path>
directory.

If directory=USB:\<path>, this command removes the USB:\<path> directory.
Where, USB:\ isthe root directory of the USB memory connected to the front panel.

Error occurs if the specified directory is not empty.

:MMEM:RDIR “USB:\b2980\devicel\setup”
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:MMEMory:STORe:DATA<:LIMit | :MATH | :SENSe | [:ALL]>

:MMEMory:STORe:DATA<:LIMIit|:MATH|:SENS¢|[:A
LL]>

Savesthe limit test data, math expression result data, sense data, or all of these data
for the specified channel to the specified file in the current directory.
:MMEMory:STORe:DATA<:LIMit:MATH|:SENSe|[:ALL]> file_namel,chanlist]
For <:LIMit:MATH|:SENSe|[:ALL]>, specify :LIMit for limit test data, :MATH for
math expression result data, :SENSe for sense data, or [:ALL] for all of these data.

file_name Name of the file used to save the specified data. Up to 255
ASCII characters. Parameter datatypeis SPD. File extension
must be dat, which is meaningful for the:MMEMory:CATalog?
result.

chanlist Channel to collect the data for. Parameter data type is channel
list. (@1). See“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If chanlist is not specified, chanlist=(@21) is set.

‘MMEM:STOR:DATA “AllDatal.dat”

"MMEMory:STOReLIST:VOLTage

Saves the list sweep data to the specified file in the current directory.
:MMEMory:STORe.LIST:[VOLTage file_name[,channel]

file_name Name of the file used to save the specified data. Up to 255
ASCII characters. Parameter datatypeis SPD. File extension
must be csv, txt, or prn, which is meaningful for the
:MMEMory:CATalog? result.

channel Channel to collect the data for. Parameter data type is channel
list. (@1). See “Channel List Parameter” on page 1-8.

If channel is not specified, channel=(@1) is set.

:MMEM:STOR:LIST:VOLT “VoltageDatal.csv”
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:MMEMory:STORe:MACRo

‘MMEMory:STOReMACRO

Saves the macro to the specified file in the current directory.
:MMEMory:STORe:MACRo macro,file_name

macro Name of macro.

file_name Name of the file used to save the macro. File extension must be
mac, which is meaningful for the :MMEMory:CATa og? result.

Length of parametersis up to 255 ASCII characters. Parameter datatypeis SPD.

‘MMEM:STOR:MACR “abc” ,*MacroDatal.mac”

‘MMEMory:STORe:STATe

Saves the instrument setup to the specified file in the current directory.

:MMEMory:STORe:STATe file_name

file_name Name of the file used to save the instrument setup. Up to 255
ASCII characters. Parameter datatypeis SPD. File extension

must be sta, which is meaningful for the :MMEMory:CATa og?
result.

"MMEM:STOR:STAT “SetupDatal.sta’
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:MMEMory:STORe:TRACe

‘MMEMory:STOReTRACe

Saves al datain the trace buffer for the specified channel to the specified file in the
current directory.

Syntax :MMEMory:STORe: TRACe file_name][,chanlist]

Parameter file_name Name of the file used to save the specified data. Up to 255
ASCII characters. Parameter datatypeis SPD. File extension
must be tra, which is meaningful for the :MMEMory:CATa og?
result.

chanlist Channel to get the data. Parameter data typeis channel list.
(@1). See“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If chanlist is not specified, chanlist=(@1) is set.

Example :MMEM:STOR:TRAC “AllTraceDatal.dat”
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:0UTPut:LOW

OUTPut Subsystem

OUTPut subsystem commands are available on B2985A/B2987A.

For the numeric suffix [c], see “Numeric Suffix” on page 1-8.

:OUTPut:LOW
This command is available on B2985A/B2987A.

Selectsif the low terminal is connected to common or is floating.

Before executing this command, the source output must be disabled by the
:OUTPut[:STATe] command. Or else, an error occurs.

:OUTPut[c]:LOW low_state

:OUTPut[c]:LOW?

low_state COMMon|FLOat(default). Parameter data type is CPD.

low_state=COMMon connects the low terminal to COMMON terminal on the rear
panel.

low_state=FL Oat makes the low terminal to floating state.

low_state <newline>

If low_stateis FLO, the low terminal isfloating.
If low_state is COMM, the low terminal is connected to COMMON terminal.

Response datatypeis CRD.

:OUTP.LOW FLO

:OUTP.LOW?
:OUTPut:OFF:MODE

This command is available on B2985A/B2987A.

Selects the source condition after output off.
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:0UTPut:0FF:MODE
:OUTPut[c]:OFF:MODE mode
:OUTPut[c]:OFF:MODE?
mode ZERO|HIZINORMal (default). Parameter data type is CPD.

mode=NORM al selects the following source setup.

» Output voltage: 0V

* Output relay: off (open or break)

mode=HIZ selects the following source setup.

» Voltage source setup is not changed if the source applies 21 V or less.

* Output relay: off (open or break)

mode=ZERO selects the following setup.

» Output voltage: 0V

* Output relay: on

The source condition by this command is not applied to the output-off process
triggered by the emergency condition such as the interlock open, and over

temperature protection. Then the output voltage isimmediately set to 0V and the
output switch is set to off.

mode <newline>

mode is NORM, HIZ, or ZERO, and indicates the source condition after output off.
Response datatypeis CRD.

:OUTP:OFF:MODE HIZ

:OUTP:OFF:MODE?

Keysight B2980 SCPI Command Reference, Edition 1 4-95



NOTE

Syntax

Parameter

Query response

Example

Subsystem Commands
:OUTPut[:STATe]

:OUTPuULt[:STATE€]
This command is available on B2985A/B2987A.
Enables or disables the source output.

:OUTPut[c][:STATe] mode
:OUTPut[c][:STAT€]?

mode 1|ON|O|OFF (default). Parameter data type is boolean.
mode=1 or ON enables the source output.

mode=0 or OFF disables the source output.

mode <newline>

modeis 0 or 1, and indicates that the source output is off or on, respectively.
Response data typeis NR1.

:OUTP1

:OUTP:STAT?
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:PROGram:CATalog?

PROGram Subsystem

For the numeric suffix [h], see “Numeric Suffix” on page 1-8.

:PROGram:CATalog?

Returns the names of all programs defined in the program memory.

Even if anameis selected by the :PROGram[:SEL ected]:NAME command, this
command does not return the name if the program is empty.

:PROGram:CATaog?

program_names <newline>

program_names returns the names of all programs defined in the program memory.
Response datatype is AARD.

‘PROG:CAT?

:PROGram:PON:COPY

Specifies the power-on program.
:PROGram:PON:COPY name

name Name of the program used for the power-on program.
Parameter datatypeis SPD.

:PROG:PON:COPY “programl”

:PROGram:PON:DEL ete

Clears the power-on program.
:PROGram:PON:DELete

:PROG:PON:DEL
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:PROGram:PON:RUN

:PROGram:PON:RUN

Enables or disables the power-on program. The specified program automatically
runs with each power-on. The program is specified by the :PROGram:PON:COPY

command.
Syntax :PROGram:PON:RUN mode
mode 1|ON|O|OFF (default). Parameter datatype is boolean.

mode=1 or ON enables power-on program.

mode=0 or OFF disables power-on program.

Query response mode <newline>
modeis 0 or 1, and indicates that the power-on program is disable or enable,
respectively. Response datatypeis NR1.

Example :PROG:PON:RUN 1
:PROG:PON:RUN?

:PROGram[:SEL ected]: APPend

Adds a program code to the end of a program stored in the program memory.
Before executing this command, the program must be selected by the
:PROGram[:SEL ected]:NAME command. Or else, an error occurs.

Syntax :PROGram[:SEL ected]:APPend program_code

Parameter program_code Program code. Up to 256 byte per execution. Sum of all
program size in the program memory must be up to 100 KB.
Parameter data type is block. Both definite length block and
indefinite length block are available. Program code cannot
contain control characters except for the trailing linefeed.

See the :PROGram[: SEL ected]:DEFine command for details.

Example :PROG:NAME “programl”
‘PROG:APP #212:INP:STAT ON

:PROGram|[:SEL ected]:DEFine

Defines a program in the program memory by entering the initial program code.
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:PROGram[:SELected]:DEFine

Before executing this command, the program must be selected by the
:PROGram[: SEL ected]:NAME command with a new program name. Or else, an
€rror occurs.

Attempting to overwrite an existing program causes an error. Delete the program

first by using the :PROGram[: SEL ected]: DEL ete]: SEL ected] command.

:PROGram[:SEL ected]:DEFine program_code

:PROGram[:SEL ected]:DEFine?

program_code Program code. Up to 256 byte per execution. Sum of all
program size in the program memory must be up to 100 KB.
Maximum of 100 programs can be memorized. Parameter data
typeisblock. Both definite length block and indefinite length

block are available. Program code cannot contain control
characters except for the trailing linefeed.

For the definite length block, program_code must be #nms which consists of the
header #nm and the command string s. For example, #213:OUTP:STAT ON.

* n: Number of digitsfor m. (ex: 2)
» m: Number of characters (8-bit data bytes) for the command string. (ex: 13)
* s Command string. (ex: :OUTP:STAT ON (total 13 characters))

For the indefinite length block, program_code must be #0s which consists of the
header #0 and the command string s. For example, #0:0UTP:STAT ON.

In the command string, the following characters have special meaning.

* \n: Command delimiter

*  %%: Percent (%) character

* #: Comment header

program_code does not support the following.

*  Query commands

»  SCPI common commands except for *CLS, *ESE, and * SRE commands
» Program subsystem commands except for :PROG:STAT command

program_code supports variables in the format %h% (h: integer. 1 to 100). It is
replaced with the value set by the :PROGram:VARIable command before executing
the program.
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:PROGram[:SELected]:DELete:ALL

:PROG:NAME “programl”
:PROG:DEF #212:INP:STAT ON

:PROGram[:SEL ected]:DEL ete:ALL

Deletes all programs stored in the program memory.

If any of the programs are in the RUN state, this command causes an error and does
not delete any program.

:PROGram[:SEL ected]:DEL ete: AL L

:PROG:DEL:ALL

:PROGram[:SEL ected]:DEL ete[: SEL ected]

Deletes a program stored in the program memory.

Before executing this command, the program must be selected by the
:PROGram[:SEL ected]:NAME command. Or else, an error occurs.

If any of the programs are in the RUN state, this command causes an error and does
not delete the selected program.

:PROGram[:SEL ected]: DEL ete[: SEL ected)]

:PROG:NAME “programl”
:PROG:DEL

:PROGram[:SEL ected]:EXECute

Executes a program stored in the program memory.

Before executing this command, the program must be selected by the
:PROGram[:SEL ected]:NAME command. Or else, an error occurs.

If any of the programs are in the RUN state, this command causes an error and does
not execute the selected program.

:PROGram[:SEL ected]:EXECute

:PROG:NAME “programl”
‘PROG:EXEC
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:PROGram[:SELected]:NAME

:PROGram[:SEL ected]:NAME

Selects the program for performing the action by the following commands.

If name does not specify the program stored in the program memory, this command
creates a new program with the specified name and selects the program.

If name specifies an existing program, this command sel ects the program.

:PROGram[:SEL ected]:NAME name

:PROGram[:SEL ected]:NAME?

name Program name. Up to 32 ASCII characters without any control
characters, space characters, single and double quotes, and
comma. Parameter datatypeis SPD.

name <newline>

name returns the name of the program currently selected. Response datatype is

SRD.

:PROG:NAME “programl”

:PROG:SEL:NAME?
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Subsystem Commands
:PROGram[:SELected]:STATe

:PROGram[:SEL ected]:STATe

Changes the execution status of a program stored in the program memory.
Before executing this command, the program must be selected by the
:PROGram[:SEL ected]:NAME command. Or else, an error occurs.
:PROGram[:SEL ected]: STATe operation

:PROGram[:SEL ected]: STATe?

RUN|PAUSE|STEP|STOP|CONTInue. Parameter datatypeis
CPD. See Table 4-4 for the status changed by this command.

operation

status <newline>

status returns the present execution status, Running, Paused, or Stopped. Response
datatypeis CRD.

‘PROG:STAT PAUS

:PROG:SEL:STAT?

Execution Satus Changed by :PROG:STAT Command

Present execution status
operation
Running Paused Sopped
RUN Error to Running to Running
PAUSe to Paused Paused Stopped
STEP Error to Running to Paused | to Running to Paused
STOP to Stopped to Stopped Stopped
CONTinue Error to Running Error
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:PROGram[:SELected]:WAIT?

:PROGram[:SEL ected]:WAIT?

Blocks other commands until the program execution status changes to Paused or
Stopped.

:PROGram[: SEL ected]: WAIT? timeout
timeout Timeout value, in seconds. Parameter datatypeis NRf+.

status <newline>

status returns 1 if the execution status changes to Paused or Stopped within the
specified timeout, or 0 if atimeout occurs and the statusis still in Running.
Response datatypeis NR1.

‘PROG:WAIT?1

:PROGram:VARIiable

Sets avalue to the variable specified by h.

Variables can be used in the memory program. They must be expressed as %h% (h:

integer. 1 to 100) in the memory program.

:PROGram:VARiable[h] value

:PROGram:VARiable[h]?

value Value of the variable specified by h. Up to 32 ASCII characters.
Parameter datatypeis SPD.

:PROG:VAR “1"

:PROG:VAR100?
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Subsystem Commands
:READ:ARRay?

READ Subsystem

‘READ:ARRay?

Executes the :INITiate:ACQuire command and the :FETCh:ARRay? command in
series, and returns the array data which contains all of the voltage measurement
data, current measurement data, charge measurement data, resistance measurement
data, time data, status data, source output setting data, temperature data, or humidity
data specified by the :FORMat:EL EM ents: SENSe command. The datais not cleared
until the :INITiate, :MEASure, :READ, or [:SENSe]:DATA:CLEar command is
executed.

B2981A/B2983A support only current measurement data, time data, and status data.

The unit of temperature data is specified by :SY STem: TEMPerature:UNIT
command.

:READ:ARRay? [chanlist]

chanlist Channels to return the data. Parameter data typeis channel list.
(@1). See “Channel List Parameter” on page 1-8.

(@1) selects channel 1.

If this parameter is not specified, chanlist=(@1) is set.

response <newline>

response returns the array data specified by the :FORMat:ELEMents: SENSe
command. Response data type is NR3. See “ Data Output Format” on page 1-12.

response returns the channel 1 data. See the following example. With the ASCI|
data output format, each data is separated by a comma.

chlcurri,chlsourl,chlcurr2,chlsour?, ......
chlcurr5,chlsour5,chlcurr6,chlsour6,+9.910000E+37,+9.910000E+37, ......
chlcurri10,chlsour10,+9.910000E+37,+9.910000E+37

This exampl e shows the data containing the current data (chlcurrN) and source data
(chlsourN) of the 10-step sweep measurement by channel 1.
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:READ:ARRay:<CHARge | CURRent | HUMidity | RESistance | SOURce | STATus | TEMPera
ture | TIME | VOLTage>?

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

:FORM:ELEM:SENS CURR, TIME
‘READ:ARR? (@1)

:READ:ARRay:<CHARge| CURRent[HUMIidity|RESist
ance|SOURCce|STATUS|TEM PeraturelTIME|VOLTage>?

Executes the :INITiate: ACQuire command and the
:FETCh:ARRay:<CHARge|CURRent|[HUM dity|RESi stance]SOURCce|STATUS|TE
M Perature| TIME|V OLTage>? command in series, and returns the array data which
contains all of the charge measurement data, current measurement data, resistance
measurement data, source output setting data, status data, time data, or voltage
measurement data specified by CURRent, HUMidity, RESistance, SOURce,
STATus, TEMPerature, TIME, or VOLTage. The datais not cleared until the
:INITiate, :MEASure, :READ, or [:SENSe]:DATA:CLEar command is executed.

The unit of temperature data is specified by :SY STem: TEMPerature:UNIT
command.

:READ:ARRay:<CHARge|CURRent|HUMidity|RESistance]SOURCce|STATUs| TEM
Perature]TIME|V OLTage>? [chanlist]

For <CHARge| CURRent|RESI stance|]SOURCce|STATuS|TIME|V OLTage>, specify
CURRent for current measurement data, HUMidity for humidity data, RESistance
for resistance measurement data, SOURce for source output setting data, STATus
for status data, TEM Perature for temperature data, TIME for time data, or VOLTage
for voltage measurement data.

On B2981A/B2983A, only CURRent, STATus, and TIME can be specified.

chanlist Channels to return the data. Parameter data type is channel list.
(@1). See“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

response <newline>
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:READ[:SCALar]?

response returns the array data specified by CURRent, RESistance, SOURKCe,
STATus, TIME, or VOLTage. Response data type is NR3. See “ Data Output
Format” on page 1-12.

response returns the channel 1 data. See the following example. With the ASCI|
data output format, each datais separated by a comma.

chlcurrl,chlcurr2, ......
chlcurr5,chlcurr6,+9.910000E+37, ...... ,chlcurr10,+9.910000E+37

This exampl e shows the data containing the current data (chlcurrN) of the 10-step
sweep measurement by channel 1.

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

‘READ:ARR:CURR? (@1)

:READ[:SCALar]?

Executesthe :INITiate:ACQuire command and the :FETCh[:SCAL ar]? command in
series, and returns the latest voltage measurement data, current measurement data,
charge measurement data, resistance measurement data, time data, status data,
source output setting data, temperature data, or humidity data specified by the
:FORMat:EL EMents:SENSe command. The datais not cleared until the :INITiate,
:MEASure, :READ, or [:SENSe]:DATA:CLEar command is executed.

B2981A/B2983A supports current measurement data, time data, and status data
only.

The unit of temperature data is specified by :SY STem: TEMPerature:UNIT
command.

:READ[:SCALar]?[chanlist]

chanlist Channels to return the data. Parameter data typeis channel list.
(@1). See “Channel List Parameter” on page 1-8.
(@1) selects channel 1.

If this parameter is not specified, chanlist=(@1) is set.

response <newline>
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:READ[:SCALar]:<CHARge | CURRent | HUMidity | RESistance | SOURce | STATus | TEMP
erature | TIME | VOLTage>?

response returns the |l atest data specified by the :FORMat:EL EMents:SENSe
command. Response data type is NR3. See “ Data Output Format” on page 1-12.

response returns the channel 1 data. See the following example. With the ASCI|
data output format, each datais separated by a comma.

chlcurr10,chlsour10

This example shows the data containing the latest current data (chlcurr10) and
source data (ch1sour10) of the 10-step sweep measurement by channel 1.

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

:FORM:ELEM:SENS CURR, TIME
‘READ? (@1)

:READ[:SCALar]:<CHARge| CURRent|HUMIidity|RES
istance] SOURCce|STATus|TEM PeraturelTIME|VOLTage
>7?

Executes the :INITiate:ACQuire command and the

:FETCh[:SCA L ar]:<CHARge|CURRent|HUM idity|RESi stance|] SOURce|STATuS|T
EMPerature]TIME|V OLTage>? command in series, and returns the latest voltage
measurement data, current measurement data, charge measurement data, resistance
measurement data, time data, status data, source output setting data, temperature
data, or humidity data specified by CHARge, CURRent, RESistance, SOURCce,
STATus, TIME, or VOLTage. The datais not cleared until the :INITiate, :MEASure,
:READ, or [:SENSg]:DATA:CLEar command is executed.

The unit of temperature data is specified by :SY STem: TEMPerature:UNIT
command.

:READ[:SCALar]:<CHARge| CURRent|HUM i dity|RESi stance|]SOURce|STATus|T
EM Perature]TIME|V OLTage>? [chanlist]

For

<CHARge| CURRent|HUM i dity|RESi stance|] SOURce|STATuS| TEM Perature| TIME]|
VOLTage>, specify CHARge for charge measurement data, CURRent for current
measurement data, RESistance for resistance measurement data, SOURcefor source
output setting data, STATus for status data, TIME for time data, or VOLTage for
voltage measurement data.
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:READ[:SCALar]:<CHARge | CURRent | HUMidity | RESistance | SOURce | STATus | TEMP
erature | TIME | VOLTage>?

On B2981A/B2983A, only CURRent, STATus, and TIME can be specified.

chanlist Channels to return the data. Parameter data typeis channel list.
(@1). See “Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

response <newline>

response returns the |latest data specified by CHARge, CURRent, RESistance,
SOURCce, STATus, TIME, or VOLTage. Response data type is NR3. See “Data
Output Format” on page 1-12.

response returns the channel 1 data. See the following example.
chlcurrl0

This exampl e shows the data containing the latest current data (chlcurrl0) of the
10-step sweep measurement by channel 1.

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

‘READ:CURR? (@1)
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[:SENSe]:<CHARge | CURRent[:DC]| RESistance | VOLTage[:DC]>:AVERage:M0OVing:CO
UNt

SENSe Subsystem

For the numeric suffix [c], see “Numeric Suffix” on page 1-8.

[:SENSe]:<CHARge| CURRent[:DC]|RESistancelVOLT
age[:DC]>:AVERage:M OVing: COUNt

Sets the number of measurement samples used for the moving average.
:SENSec]:<CHARge| CURRent[:DC] |RESistance|]V OLTage[: DC]>:AV ERage:M O
Ving:COUNt mov_count

:SENSec]:<CHARge| CURRent[:DC] |RESistance|]V OLTage[:DC]>:AV ERage:M O
Ving:COUNt?[mov_count]

For <CHARge| CURRent[:DC]|RESistance|V OLTage[ :DC]>, specify CHARge for
charge measurement, CURRent[:DC] for current measurement, RESistance for
resistance measurement, or VOLTage[:DC] for voltage measurement. Specifying
the measurement item is not important because the mov_count value is common for
all items.

On B2981A/B2983A, only CURRent[:DC] can be specified.

mov_count number of measurement samples used for moving average.
value (1 to 100)| MINimum|MAXimum|DEFault (default is 1).
Parameter datatypeis NRf+.

Query does not support mov_count=value.

mov_count <newline>

mov_count returns the present number of samples used for moving average. If a
parameter is specified, mov_count returns the value assigned to DEF, MIN, or
MAX. Response datatypeis NR1.

:SENS:CURR:AVER:MOV:COUN 10

:SENS.CURR:DC:AVER:MOV:COUN?
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[:SENSe]:<CHARge | CURRent[:DC] | RESistance | VOLTage[:DC]>:AVERage:MOVing[:ST
ATe]

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:AVERage:M OVing[:STATe]

Enables or disables the moving average filter.

:SENSec]:<CHARge| CURRent[:DC] |RESistance|]V OLTage[:DC]>:AV ERage:M O
Ving[:STATe] mode

:SENSe|c]:<CHARge| CURRent[:DC] |RESistance|]V OLTage[: DC]>:AVERage:M O
Ving[:STATe]?

For <CHARge| CURRent[:DC]|RESi stance]VOL Tage[ :DC]>, specify CHARge for
charge measurement, CURRent[:DC] for current measurement, RESistance for
resistance measurement, or VOLTage[:DC] for voltage measurement. Specifying
the measurement item is not important because the mode value is common for all
items.

On B2981A/B2983A, only CURRent[:DC] can be specified.

mode O|OFF(default)|1JON. Parameter data type is boolean.
mode=0 or OFF disables the moving average filter.

mode=1 or ON enables the moving average filter.

mode <newline>

modeis 0 or 1, and indicates that the moving average filter is off or on, respectively.
Response data typeis NR1.

:SENS:CURR:AVER:MOV 0

:SENS:CURR:DC:AVER:MOV:STAT?

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]VOLT
age[:DC]>:APERture

Sets the integration time for one point measurement.

:SENSe[c]:<CHARge| CURRent[:DC] |RESi stance|V OLTage[: DC]>:APERture time

:SENSe|c]:<CHARge| CURRent[:DC] |RESistance|]V OLTage[: DC]>: APERture?
[time]
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[:SENSe]:<CHARge | CURRent[:DC] | RESistance | VOLTage[:DC]>:APERture

For <CHARge| CURRent[:DC]|RESistance|V OLTage[:DC]>, specify CHARge for
charge measurement, CURRent[:DC] for current measurement, RESistance for
resistance measurement, or VOLTage[:DC] for voltage measurement. Specifying
the measurement item is not important because the time value is common for all
items.

On B2981A/B2983A, only CURRent[:DC] can be specified.

time value (+1E-5 to +2 seconds)|MINimum|MA Ximum|DEFault
(defaultis 0.1 PLC, =0.1/power line frequency). Parameter data
typeis NRf+. Query does not support time=value. If you
specify the value lessthan MIN or greater than MAX, timeis
automatically set to MIN or MAX.

The integration time can be expressed by the following formula, using the NPLC
value set by the

[:SENSe]:<CHARge|CURRent[:DC]|RESistance]V OLTage[:DC]>:NPL Cycles
command. So the last command setting is effective for both time and nplc.

time = nplc / power line frequency

time <newline>

time returns the present setting of the integration time. If a parameter is specified,
time returns the value assigned to DEF, MIN, or MAX. Response datatypeis NR3.
:SENS:CUR:APER 2E- 3

:SENS.CURR:DC:APER?
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[:SENSe]:<CHARge | CURRent[:DC] | RESistance | VOLTage[:DC]>:APERture:AUTO

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:APERtureAUTO

Enables or disables the automatic aperture function.
:SENSe[c]:<CHARge| CURRent[:DC] |RESistance|V OLTage[:DC]>:APERture:AU
TO mode

:SENSe[c]:<CHARge| CURRent[:DC] |RESistance|V OLTage[:DC]>:APERture:AU
TO?

For <CHARge| CURRent[:DC]|RESi stance]VOL Tage[ :DC]>, specify CHARge for
charge measurement, CURRent[:DC] for current measurement, RESistance for
resistance measurement, or VOLTage[:DC] for voltage measurement. Specifying
the measurement item is not important because the mode value is common for all
items.

On B2981A/B2983A, only CURRent[:DC] can be specified.

mode O|OFF|1|ON (default). Parameter data type is boolean.
mode=0 or OFF disables the automatic aperture function.

mode=1 or ON enables the automatic aperture function. If this function is enabled,
the instrument automatically sets the integration time (NPLC value) suitable for the
measurement range.

The automatic aperture on/off works with the automatic NPL C on/off set by the
[:SENSe]:<CHARge|CURRent[:DC]|RESistance]V OLTage] :DC]>:NPLCycles: AU
TO command. So the last command setting is effective for both functions.

mode <newline>

modeis 0 or 1, and indicates that the automatic aperture function is off or on,
respectively. Response datatypeis NR1.

:SENS:CUR:APER:AUTO 0

:SENS:CURR:DC:APER:AUTO?
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[:SENSe]:<CHARge | CURRent[:DC] | RESistance | VOLTage[:DC]>:APERture:AUTO:MOD
E

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:APERturee AUTO:MODE

Selects the automatic aperture mode.
:SENSe[c]:<CHARge| CURRent[:DC] |RESistance|V OLTage[:DC]>:APERture:AU
TO:MODE mode

:SENSe[c]:<CHARge| CURRent[:DC] |RESistance|V OLTage[:DC]>:APERture:AU
TO:MODE?

For <CHARge| CURRent[:DC]|RESistance|V OLTage[ :DC]>, specify CHARge for
charge measurement, CURRent[:DC] for current measurement, RESistance for
resistance measurement, or VOLTage[:DC] for voltage measurement. Specifying
the measurement item is not important because the mode value is common for all
items.

On B2981A/B2983A, only CURRent[:DC] can be specified.

mode Automatic aperture mode. SHORt|MEDium (default
setting)|LONG. Parameter datatypeis CPD.

mode <newline>

mode returns SHOR, MED, or LONG. Response datatype is CRD.

:SENS:CURR:APER:AUTO:MODE MED
:SENS:CURR:APER:AUTO:MODE?
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[:SENSe]:<CHARge | CURRent[:DC] | RESistance | VOLTage[:DC]>:NPLCycles:AUTO

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:NPLCycless AUTO

Enables or disables the automatic NPLC function.

:SENSec]:<CHARge| CURRent[:DC] |RESistance|]V OLTage[:DC]>:NPLCycles.A
UTO mode

:SENSe[c]:<CHARge| CURRent[:DC] |RESi stance|]V OLTage[:DC]>:NPL Cycles:A
uTO?

For <CHARge| CURRent[:DC]|RESi stance]VOL Tage[ :DC]>, specify CHARge for
charge measurement, CURRent[:DC] for current measurement, RESistance for
resistance measurement, or VOLTage[:DC] for voltage measurement. Specifying
the measurement item is not important because the mode value is common for all
items.

On B2981A/B2983A, only CURRent[:DC] can be specified.

mode 1|ON|O|OFF (default). Parameter data type is boolean.
mode=0 or OFF disables the automatic NPL C function.

mode=1 or ON enables the automatic NPL C function. If this function is enabled, the
instrument automatically sets the NPLC value (integration time) suitable for the
measurement range.

The automatic NPL C on/off works with the automatic aperture on/off set by the
[:SENSe]:<CHARge|CURRent[:DC]|RESistance]V OLTage[:DC]>:APERture AUT
O command. So the last command setting is effective for both functions.

mode <newline>

modeis 0 or 1, and indicates that the automatic NPLC function is off or on,
respectively. Response datatypeis NR1.

:SENS:CUR:NPLC:AUTO 0

:SENS:CURR:DC:NPLC:AUTO?
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[:SENSe]:<CHARge | CURRent[:DC]| RESistance | VOLTage[:DC]>:NPLCycles:AUTO:MO
DE

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:NPL Cycles AUTO:MODE

Selects the automatic NPLC mode.
:SENSe|c]:<CHARge| CURRent[:DC] |RESistance|]V OLTage[:DC]>:NPL Cycles.A
UTO:MODE mode

:SENSe|c]:<CHARge| CURRent[:DC] |RESistance|]V OLTage[:DC]>:NPLCycles.A
UTO:MODE?

For <CHARge| CURRent[:DC]|RESistance|V OLTage[ :DC]>, specify CHARge for
charge measurement, CURRent[:DC] for current measurement, RESistance for
resistance measurement, or VOLTage[:DC] for voltage measurement. Specifying
the measurement item is not important because the mode value is common for all
items.

On B2981A/B2983A, only CURRent[:DC] can be specified.

mode Automatic NPLC mode. SHORt|MEDium (default
setting)|LONG. Parameter datatypeis CPD.

mode <newline>

mode returns SHOR, MED, or LONG. Response datatype is CRD.

:SENS:CURR:NPLC:AUTO:MODE MED
:SENS:CURR:NPLC:AUTO:MODE?
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[:SENSe]:<CHARge | CURRent[:DC] | RESistance | VOLTage[:DC]>:NPLCycles

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:NPL Cycles

Setsthe number of power line cycles (NPLC) valueinstead of setting the integration
time for one point measurement.

:SENSe[c]:<CHARge| CURRent[:DC]|RESi stance|V OLTage[:DC]>:NPL Cycles
nplc

:SENSe[c]:<CHARge| CURRent[:DC] |RESi stance|]V OLTage[:DC]>:NPL Cycles?
[nplc]

For <CHARge| CURRent[:DC]|RESi stance]VOL Tage[ :DC]>, specify CHARge for
charge measurement, CURRent[:DC] for current measurement, RESistance for
resistance measurement, or VOLTage[:DC] for voltage measurement. Specifying

the measurement item is not important because the nplc value is common for all
items.

On B2981A/B2983A, only CURRent[:DC] can be specified.

nplc value (+5E- 4 to +100 for 50 Hz or +6E- 4 to +120 for 60
Hz)IMINimum|MAXimum|DEFault (default is 0.1 PLC, power
line cycles). Parameter data type is NRf+. Query does not
support nplc=value. If you specify the value less than MIN or
greater than MAX, nplcis automatically set to MIN or MAX.

The NPLC value can be expressed by the following formula, using the integration
time set by the

[:SENSe]:<CHARge|CURRent[:DC]|RESistance]V OLTage[:DC]>:APERture
command. So the last command setting is effective for both nplc and time.

nplc = time x power line frequency

nplc <newline>

nplc returns the present setting of the number of power line cycles. If aparameter is
specified, nplc returns the value assigned to DEF, MIN, or MAX. Response data
typeis NR3.

:SENS:CUR:NPLC 0.2

:SENS:CURR:DC:NPLC?
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[:SENSe]:<CHARge | CURRent[:DC]| RESistance | VOLTage[:DC]>:RANGe:AUTO

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:RANGe AUTO

Enables or disables the automatic ranging function of the specified measurement
function.

:SENSe[c]:<CHARge| CURRent[:DC]|RESistance]V OLTage[ :DC]>:RANGe: AUT
O mode

:SENSe[c]:<CHARge| CURRent[:DC]|RESistance]V OLTage[:DC]>:RANGe: AUT
o7

For <CHARge| CURRent[:DC]|RESistance|V OLTage[ :DC]>, specify CHARge for
the charge measurement, CURRent[:DC] for the current measurement, RESistance
for the resistance measurement, or VOLTage[:DC] for the voltage measurement.

On B2981A/B2983A, only CURRent[:DC] can be specified.

mode O|OFF|1|ON (default setting). Parameter data type is boolean.

mode=0 or OFF disables the automatic measurement ranging. If thisfunctionis
disabled, the measurement is performed by using the range set by the
[:SENSe]:<CHARge|CURRent[:DC]|RESistance]V OLTage[ : DC]>:RANGe[: UPPer
] command.

mode=1 or ON enables the automatic measurement ranging. If this functionis
enabled, the channel automatically sets the range which provides the best resolution
to perform the measurement.

If arange is manually selected, the automatic ranging is disabled.

mode <newline>

modeis 0 or 1 that indicates the automatic measurement ranging off or on
respectively. Response datatypeis NR1.

:SENS:CURR:RANG:AUTO 0

:SENS:CURR:DC:RANG:AUTO?
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[:SENSe]:<CURRent[:DC] | RESistance | VOLTage[:DC]>:RANGe:AUTO:LLIMit

[:SENSe]:<CURRent[:DC]|RESistance]VOLTage[:DC]>
:RANGe AUTO:LLIMit

Specifies the lower limit for the automatic measurement ranging operation and sets
the minimum measurement range which provides the best resolution to measure the
specified value.

If the minimum measurement range is same as the maximum measurement range,
the measurement is performed by using this range.
:SENSe[c]:<CURRent[:DC]|RESistance]V OLTage[:DC]>:RANGe: AUTO:L LIMit
range

:SENSe|c]:<CURRent[:DC]|RESistance]V OLTage[:DC]>:RANGe: AUTO:L LIMit?
[range]

For <CURRent[:DC]|RESistance]V OLTage[:DC]>, specify CURRent[:DC] for the
current measurement, RESistance for the resistance measurement, or
VOLTage[:DC] for the voltage measurement.

On B2981A/B2983A, only CURRent[:DC] can be specified.

range value|M INimum|MAXimum|DEFault. Parameter datatypeis
NRf+. Query does not support range=val ue.

value for current measurement: 2 pA to 20 mA. See Table 2-7.
value for voltage measurement: 2 V to 20 V. See Table 2-6.

value for resistance measurement: 1 MQ to 100 GQ. See Table 2-9. Thisisavailable
for the resistance measurements set to the AUTO mode which is selected by the
:SENSe:RESistance:MODE command.

range <newline>

range returns the present setting of the minimum measurement range for the auto
range. If a parameter is specified, range returns the val ue assigned to DEF, MIN, or
MAX. Response datatypeis NR3.

:SENS:CURR:RANG:AUTO.LLIM 2E- 6

:SENS:CURR:DC:RANG:AUTO:LLIM?

4-118 Keysight B2980 SCPI Command Reference, Edition 1



Syntax

NOTE

Parameter

Query response

Example

Subsystem Commands
[:SENSe]:<CURRent[:DC] | RESistance | VOLTage[:DC]>:RANGe:AUTO:ULIMit

[:SENSe]:<CURRent[:DC]|RESistance]VOLTage[:DC]>
:RANGe AUTO:ULIMit

Specifies the upper limit for the automatic measurement ranging operation and sets
the maximum measurement range which provides the best resol ution to measure the
specified value.

If the minimum measurement range is same as the maximum measurement range,
the measurement is performed by using this range.
:SENSe|c]:<CURRent[:DC]|RESistance]V OLTage[: DC]>:RANGe: AUTO: UL IMit
range

:SENSec]:<CURRent[:DC]|RESistance]V OLTage[: DC]>:RANGe: AUTO:ULIMit
?[range]

For <CURRent[:DC]|RESistance]VOLTage[:DC]>, specify CURRent[:DC] for the
current measurement, RESistance for the resistance measurement, or
VOLTage[:DC] for the voltage measurement.

On B2981A/B2983A, only CURRent[:DC] can be specified.

range value|MINimum|MAXimum| DEFault. Parameter datatypeis
NRf+. Query does not support range=val ue.

value for current measurement: 2 pA to 20 mA. See Table 2-7.
value for voltage measurement: 2 V to 20 V. See Table 2-6.

value for resistance measurement: 1 MQ to 100 GQ. See Table 2-9. Thisisavailable
for the resistance measurements set to the AUTO mode which is selected by the
:SENSe:RESistance:MODE command.

range <newline>

range returns the present setting of the maximum measurement range for the auto
range. If a parameter is specified, range returns the val ue assigned to DEF, MIN, or
MAX. Response datatypeis NR3.

:SENS:CURR:RANG:AUTO:ULIM 2E-6

:SENS:CURR:DC:RANG:AUTO:ULIM?
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[:SENSe]:<CHARge | CURRent[:DC] | RESistance | VOLTage[:DC]>:RANGe[:UPPer]

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:RANGe€[: UPPer]

Specifies the expected measurement value and sets the measurement range which
provides the best resolution to measure the specified value.
:SENSe[c]:<CHARge| CURRent[:DC]|RESi stance|V OLTage[: DC]>:RANGe:UPPer
range

:SENSe[c]:<CHARge| CURRent[:DC]|RESi stance|V OLTage[: DC]>:RANGe:UPPer
?[range]

For <CHARge| CURRent[:DC]|RESi stance]VOL Tage[ :DC]>, specify CHARge for
the charge measurement, CURRent[:DC] for the current measurement, RESistance
for the resistance measurement, or VOLTage[:DC] for the voltage measurement.

On B2981A/B2983A, only CURRent[:DC] can be specified.

range value|UPIDOWN|MINimum|MAXimum|DEFault. Parameter
datatypeis NRf+. Query does not support range=value, UP,
and DOWN.

value for current measurement: 2 pA to 20 mA. See Table 2-7.
value for charge measurement: 2 nC to 20 uC. See Table 2-8.
value for voltage measurement: 2 V to 20 V. See Table 2-6.

value for resistance measurement: 1 MQ to 1 PQ. See Table 2-9. Thisis available
for the resistance measurements set to the AUTO mode which is selected by the
:SENSe:RESistance:MODE command.

range=UP sets the next higher measurement range.

range=DOWN sets the next lower measurement range.

range <newline>

range returns the present setting of the measurement range. If aparameter is
specified, range returns the value assigned to DEF, MIN, or MAX. Response data
typeis NR3.

:SENS:CURR:RANG:UPP 1

:SENS:CURR:DC:RANG:UPP?
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[:SENSe]:<CHARge | CURRent[:DC]| RESistance | VOLTage[:DC]>:REFerence

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:REFerence

Sets the reference value (offset value) used for each measurement data.

The reference function (null offset cancel) is enabled by the
[:SENSe]:<CHARge|CURRent[:DC]|RESistance]V OL Tage[ : DC]>:REFerence: STA
Te command.

:SENSe|c]:<CHARge| CURRent[:DC] |RESi stance|V OLTage[:DC] >:REFerence
reference

:SENSe|c]:<CHARge| CURRent[:DC] |RESistance]V OL Tage[ : DC]>:REFerence?
[reference]

For <CHARge| CURRent[:DC]|RESistance|V OLTage[ :DC]>, specify CHARge for
the charge measurement, CURRent[:DC] for the current measurement, RESistance
for the resistance measurement, or VOLTage[:DC] for the voltage measurement.

On B2981A/B2983A, only CURRent[:DC] can be specified.

reference value (- 9.999999E+20 to +9.999999E+20)|MINimum|
MAXimum|DEFault (default is 0.0). Parameter datatypeis
NRf+. Query does not support reference=value.

reference <newline>

reference returns the present setting of the reference value (offset value). If a
parameter is specified, reference returns the value assigned to DEF, MIN, or MAX.
Response data typeis NR3.

:SENS:CURR:REF 1E-6

:SENS:CURR:REF?
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[:SENSe]:<CHARge | CURRent[:DC] | RESistance | VOLTage[:DC]>:REFerence:ACQuire

[:SENSe]:<CHARge| CURRent[:DC]|RESistance]lVOLT
age[:DC]>:REFerence: ACQuire

Automatically sets the reference value (offset value) used for each measurement
data

:SENSe[c]:<CHARge| CURRent[:DC]|RESi stance|V OLTage[ : DC]>:REFerence:AC
Quire

For <CHARge| CURRent[:DC]|RESi stance]VOL Tage[ :DC]>, specify CHARge for
the charge measurement, CURRent[:DC] for the current measurement, RESistance
for the resistance measurement, or VOLTage[:DC] for the voltage measurement.

On B2981A/B2983A, only CURRent[:DC] can be specified.

:SENS:CURR:REF:ACQ

[:SENSe]:<CHARge| CURRent[:DC]|RESistancelVOLT
age[:DC]>:REFerence:STATe

Enables or disables the reference function (null offset cancel) used for each
measurement data

The reference value (offset value) is set by the
[:SENSe]:<CHARge|CURRent[:DC]|RESistance]V OLTage[:DC]>:REFerence:AC
Quire command.

:SENSe|c]:<CHARge| CURRent[:DC] |RESi stance|V OLTage[: DC] >:REFerence: ST
ATe mode

:SENSe|c]:<CHARge| CURRent[:DC] |RESi stance|V OLTage[: DC]>:REFerence: ST
ATe?

For <CHARge| CURRent[:DC]|RESi stance]V OL Tage[ :DC]>, specify CHARge for
the charge measurement, CURRent[:DC] for the current measurement, RESistance
for the resistance measurement, or VOLTage[:DC] for the voltage measurement.

On B2981A/B2983A, only CURRent[:DC] can be specified.
mode 1|ON|O|OFF (default). Parameter data type is boolean.

mode=1 or ON enables the reference function (null offset cancel).

mode=0 or OFF disables the reference function (null offset cancel).
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[:SENSe]:CHARge:ADIScharge[:STATe]

mode <newline>

modeis 0 or 1, and indicates that the null offset is off or on, respectively. Response
datatypeis NR1.

:CURR:REF:STAT 1

:SENS.CURR:REF:STAT?

NULL indicator on the display

Thisindicator shows the reference function (null offset cancel) state as follows.
(not lit): The function is disabled.

NULL (gray): Thefunctionis enabled. Null offset cancel was not applied.

NULL (white): The function is enabled. Null offset cancel was applied for the data.
The data is the actual measurement data minus the reference value (offset value).

[:SENSe]:CHARge:ADI Schar ge[: STATe]
This command is available on B2985A/B2987A.

Enables or disables the automatic discharge function.

The automatic discharge level is set by the [:SENSe]:CHARge:ADI Scharge:L EVel
command.

[:SENSe[c]]:CHARge:ADI Scharge[:STATe] mode

[:SENSe[c]]:CHARge:ADI Scharge[:STATe] ?

mode 1|ON|O|OFF (default). Parameter data type is boolean.
mode=1 or ON enables automatic discharge function.

mode=0 or OFF disables automatic discharge function.

mode <newline>

modeis 0 or 1, and indicates that automatic discharge function is off or on,
respectively. Response datatypeis NR1.

:CHAR:ADIS 1

:SENS:CHAR:ADIS:STAT?
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[:SENSe]:CHARge:ADIScharge:LEVel

[:SENSe]:CHARge:ADI Scharge: L EVel
This command is available on B2985A/B2987A.
Specifiesthe level of the automatic discharge function for charge measurement.

[:SENSe[c]]:CHARge:ADIScharge:LEVel level
[:SENSe[c]]:CHARge:ADI Scharge:LEVel ?
level value (-2.1E-6 to +2.1E-6)|[MINimum| MAXimum|DEFault

(default is 2.1E-6). Parameter data type is NRf+. Query does
not support offset=value.

A positive side of discharge level is set to |valueg], which isan
absol ute value of value, and a negative side of discharge level is
set to -|value).

If a charge measurement valueis larger than or equal to |value|,
or smaller than or equal to -|value|, discharging is executed
automatically.

level <newline>

level returns the present level of the automatic discharge function. If a parameter is
specified, level returns the value assigned to DEF, MIN, or MAX. Response data
typeis NR3.

:CHAR:ADIS.LEV 1.0E-6

:SENS:CHAR:ADIS.LEV?

[:SENSe]:CHARge:DI SCharge

This command is available on B2985A/B2987A.

Discharges the capacitor used for charge measurement.
[:SENSe[c]]:CHARge:DISCharge

:SENS:CHAR:DISC

4-124 Keysight B2980 SCPI Command Reference, Edition 1



NOTE

Syntax

Parameter

Query response

Example

Subsystem Commands
[:SENSe]:CHARge:RANGe:AUTO:GROup

[:SENSe]:CHARge:RANGe:AUTO:GROup
This command is available on B2985A/B2987A.

Selects the range group for the automatic measurement ranging operation at charge

measurement.

[:SENSe[c]]:CHARge:RANGe:AUTO:GROup group

[:SENSe[c]]:CHARge:RANGe:AUTO:GROup?

group Range group. HIGH (default)|L OW. Parameter datatypeis
CPD.

group=HIGH selects the group of 200 nC range, 2 uC range.

group=L OW selects the group of 2 nC range, 20 nC range.

response <newline>

response returns the present setting, HIGH or LOW. Response data type is CRD.

:CHAR:RANG:AUTO:GRO LOW
:SENS:CHAR:RANG:AUOTO:GRO?
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Subsystem Commands
[:SENSe]:CURRent[:DC]:MEDian:RANK

[:SENSe]: CURRent[:DC]:M EDian:RANK

Sets the rank of the median filter function.

Syntax :SENSe[c]: CURRent[:DC]:MEDian:RANK rank
:SENSe[c]: CURRent[:DC]:MEDian:RANK? [rank]
Parameter rank Median filter rank. value (1 to 15)|

MINimum|MAXimum|DEFault (default is 1). Parameter data
typeis NRf+.

Query does not support rank=value.

If the median filter is enable, the measurement valueis cal cul ated central value from
the N measurement samples. N is calculated from rank as follows:

N=2xrank+ 1

Query response rank <newline>

rank returns the present rank of the median filter function. If a parameter is
specified, rank returns the value assigned to DEF, MIN, or MAX. Response data
typeis NRL.

Example :SENS:CURR:MED:RANK 3

:SENS:CURR:DC:MED:RANK?
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[:SENSe]:CURRent[:DC]:MEDian[:STATe]

[:SENSe]: CURRent[:DC]:MEDian[:STAT€]

Enables or disables the median filter function.

:SENSe|[c]: CURRent[:DC]:MEDian[:STATe] mode
:SENSe[c]:CURRent[:DC]:MEDian[:STATe]?

mode 0|OFF(default)|1|ON. Parameter data type is boolean.
mode=0 or OFF disables the median filter function.

mode=1 or ON enables the median filter function.

When using the median filter function, the aperture time must be larger than or equal
t0 160 pus.

The median filter function is not effective for a spot measurement, which is
executed by :MEASure? or :MEA Sure:<CHA Rge]CURRent>? command even if
the median filter function is enabled by this command.

mode <newline>

modeis 0 or 1, and indicates that the median filter is off or on, respectively.
Response data typeis NR1.

:CURR:MED 0

:SENS:CURR:DC:MED:STAT?
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[:SENSe]:DATA?

[:SENSe]:DATA?

Returns the array data which contains al of the current measurement data, voltage
measurement data, resistance measurement data, source output setting data, status
data, or time data specified by the :FORMat:EL EMents: SENSe command. The data
isnot cleared until the :INITiate, :MEASure, :READ, or [:SENSe]:DATA:CLEar
command is executed.

[:SENS€[c]]:DATA? [offset[, size]]
offset Indicates the beginning of the datareceived. n|CURRent|STARt
(default). Parameter datatypeis NR1 or CPD.

offset=n specifiesthe n+ 1th data. n isan integer, 0 to maximum
(depends on the buffer state).

offset=CURR specifies the present data position.

offset=STAR specifies the top of the data buffer. Same as
offset=0.

size Number of datato be received. 1 to maximum (depends on the
buffer state). Parameter datatypeis NR1. If this parameter is
not specified, all data from offset is returned.

response <newline>

response returns the array data specified by the :FORMat:ELEMents: SENSe
command. Response data type is NR3. See “ Data Output Format” on page 1-12.

As shown in the following exampl e, response may contain multiple data and
elements. This example contains the current data (chlcurrN) and time data
(ch1timeN) of the 10 measurements by channel 1. With the ASCII data output
format, each datais separated by a comma.

chlcurrl,chltimel,chlcurr2,chitime2, ...... chlcurr10,chltimel0
If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.

:FORM:ELEM:SENS CURR, TIME
:SENS.DATA?
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[:SENSe]:DATA:ACQuire

[:SENSe]:DATA:ACQuire

Executes a spot measurement (one-shot measurement). Measurement conditions
must be set by SCPI commands or front panel operation before executing this
command. Measurement item can be set to CHARge, CURRent, RESistance, or
VOLTage.

[:SENSe[c]]:DATA:ACQuire

:SENS.DATA:ACQ

[:SENSe]:DATA:CLEar

Clears all measurement data.
[:SENSe[c]]:DATA:CLEar

:SENS:DATA:CLE

[:SENSe]:DATA:L ATest?

Returnsthe latest current measurement data, voltage measurement data, resistance
measurement data, source output setting data, status data, or time data specified by
the :FORMat:EL EMents: SENSe command. The datais not cleared until the
:INITiate, :MEASure, :READ, or [:SENSe]:DATA:CLEar command is executed.

[:SENSe]:DATA:LATest?

response <newline>

response returns the latest data specified by the :FORMat:EL EMents:SENSe
command. Response data type is NR3. See “ Data Output Format” on page 1-12.

As shown in the following exampl e, response may contain multiple data elements.
This example contains the latest current data (chlcurr10) and time data (ch1timelQ)
of the 10 measurements by channel 1. With the ASCI| data output format, each data
is separated by acomma.

chlcurr10,chltimel0O

If the measurement function is not enabled or no data exists, response returns
+9.910000E+37 (ASCII) or NaN (IEEE-754) which indicates “ not a number”.
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[:SENSe]:FUNCtion[:0ON]

:FORM:ELEM:SENS CURR, TIME
:SENS.DATA:LAT?

[:SENSe]: FUNCtion[:ON]
Enables the specified measurement functions.

:SENSe[c]:FUNCtion[:ON] function[, function[, function]]

:SENSe[c]:FUNCtion[:ON]?

function “CHARge’|*“CURRent[:DC]"|“VOLTage[:DC]” |* RESistance”
Default is“CURR". Case insensitive. Parameter datatypeis
SPD.

On B2981A/B2983A, only CURRent[:DC] can be specified.

function="CHARge" selects the charge measurement function.

function="CURRent[:DC]" selects the current measurement function.
Can't specify both CURRent and CHARge.

function="VOLTage[:DC]" selects the voltage measurement function.

function="RESistance’ selects the resistance measurement function.
If “RESistance” is specified, “CURRent” is also specified implicitly by system.

function[, function[, function]]<newline>

function returns “CHAR”, “CURR", “VOLT", or “RES’, and indicates that the
currently enabled measurement function. If afunction is not selected, query returns
“" (null string). Response data type is SRD.

:SENS:FUNC “CURR”
:SENS:FUNC:ON?

[:SENSe]:RESistance:V SControl
This command is available on B2985A/B2987A.

Selects the voltage source control mode for the resistance measurement.
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[:SENSe]:RESistance:VSELect

[:SENSe[c]]:RESistance:VV SControl mode

[:SENSe[c]]:RESistance:V SControl ?

mode Voltage source control. MANual (default)|]AUTO. Parameter
datatypeis CPD.

mode=MANual sets the user-specified value as the voltage source output.

mode=AUTO sets the voltage source output corresponding to the resistance range.

See Table 2-9.

response <newline>

response returns the present setting, MAN or AUTO. Response data type is CRD.

‘RES:VSC AUTO
:SENS:RES:VSC?

[:SENSe]:RESistance:V SEL ect
This command is available on B2985A/B2987A.

Selects the voltage source value for calculation of resistance measurement, Voltage

Source setting value or measured value.

[:SENSe[c]]:RESistance:V SEL ect select

[:SENSe[c]]:RESistance:V SEL ect?

select Voltage select VV SOurce(default)|V M Easure. Parameter data
typeis CPD.

select=V SOurce uses Voltage Source setting value.

select=V M Easure uses Measured source val ue.

response <newline>

response returns the present setting, VSO or VME. Response data type is CRD.

‘RES.VSEL VME
:SENS:RES:VSEL?
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[:SENSe]:TOUTput:SIGNal

[:SENSe]: TOUT put:SIGNal

Selects the trigger output for the status change between the trigger layer and the

transient device action. Multiple trigger output ports can be set.

[:SENSeE[c]]:TOUTput:SIGNal output{ ,output}

[:SENSe[c]]:TOUTput:SIGNa ?

output Trigger output port. EXT1 (default)|EXT2IEXT3|EXT4|EXTS|
EXTB|EXT7| LAN[INTZ|INT2. Parameter datatypeis CPD.

output=INT1 or INT2 selects the internal bus 1 or 2, respectively.

output=LAN selectsaLAN port.

output=EXTn selects the GPIO pin n, which is an output port of the Digital 1/O

D-sub connector on the rear panel. n=1to 7.

response <newline>

response returns the present setting, INT1, INT2, LAN, or EXT1 through EXT7.

Response data type is CRD. Multiple responses are separated by a comma.

:TOUT:SIGN EXT3

:SENS: TOUT:SIGN?

[:SENSe]: TOUTput[:STATe]

Enables or disables the trigger output for the status change between the trigger layer

and the transient device action.

[:SENSe[c]]:TOUTput[:STATe] mode

[:SENSe[c]]:TOUTput[:STATe]?

mode Trigger output ON or OFF. 1|ON|0|OFF (default). Parameter
datatypeis boolean.

mode=1 or ON enables the trigger output.

mode=0 or OFF disables the trigger output.

response <newline>
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[:SENSe]:VOLTage[:DC]:GUARd

responsereturns 1 or 0, and indicates that the trigger output is on or off, respectively.
Response datatypeis NR1.

:TOUT 1
:SENS:TOUT:STAT?

[:SENSe]:VOLTage:DC]: GUARd
This command is available on B2985A/B2987A.

Selectsif the inner-shield of voltage input terminal connects to the Guard or
Common.

[:SENSe[c]]:VOLTage[:DC]:GUARd mode
[:SENSe[c]]:VOLTage[:DC]:GUARd?

mode 1|ON(default)|0|OFF. Parameter data type is boolean.
mode=1 or ON connects to Guard.

mode=0 or OFF connects to Common.

mode <newline>

modeis 0 or 1, and indicates where the inner-shield of Voltage input terminal
connects. Response data typeis NR1.

'VOLT:GUAR 1

:SENS:VOLT:DC:GUAR?
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:SOURce:ARB:COUNt

SOURCce Subsystem

SOURCce subsystem commands are available on B2985A/B2987A.

For the numeric suffixes [c], [i], and [n], see “Numeric Suffix” on page 1-8.

:SOURce:ARB: COUNt
This command is available on B2985A/B2987A.
Sets the number of arbitrary waveforms for the voltage output.

:SOURce]c]:ARB:COUNTt count

:SOURce[c]:ARB:COUNTt? [count]

count Waveform count of sweep steps. value (1 to 100000 or
2147483647)[INFinity|[MINimum|MAXimum|DEFault (default

is1). Parameter datatypeis NRf+. value=2147483647 indicates
infinity. Query does not support count=value.

count must be less than 100001.

count <newline>

count returns the present setting. If a parameter is specified, count returns the value
assigned to DEF, MIN, or MAX. Response data type isNRL.

:SOUR:ARB:COUN 100

:SOUR:ARB:COUN?

:SOURce:ARB:FUNCtion[: SHAP€]

This command is available on B2985A/B2987A.

Selects the shape of the arbitrary waveform output for the specified source channel.

:SOURce]c]:ARB:FUNCtion[:SHAPe] shape
:SOURce][c]:ARB:FUNCtion[:SHAPe]?
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:SOURce:ARB:VOLTage:SQUare:END:TIME

mode Shape of waveform. SQUare (default). Parameter datatypeis
CPD.

shape=SQUare sel ects the square voltage waveform.

shape <newline>
shape returns SQU. Response data type is CRD.

:SOUR:ARB:FUNC:SHAP SQU
:SOUR:ARB:FUNC?

:SOURceARB:VOLTage:SQUare:END: TIME
This command is available on B2985A/B2987A.

Setsthe end time of the voltage square waveform output. Waveform period must not

exceed 1000 seconds.

:SOURce[c]:ARB:VOLTage:SQUare:END:TIME time

:SOURce[c]:ARB:VOLTage:SQUare:END: TIME? [time]

time Square waveform end time, in seconds. value (0 to 1000,
resolution: 100 us)| MINimum|MA Ximum|DEFault (default is
0). Parameter data type is NRf+. Query does not support
time=value.

response <newline>

response returns the present setting. If a parameter is specified, response returns the

value assigned to DEF, MIN, or MAX. Response data type is NR3.

:SOUR:ARB:VOLT:SQU:END:TIME 0.1

:SOUR:ARB:VOLT:SQU:END:TIME?
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:SOURce:ARB:VOLTage:SQUare:STARt[:LEVel]

:SOURce:ARB:VOLTage:SQUare: STARt[:LEVel]
This command is available on B2985A/B2987A.
Setsthe start level of the voltage square waveform output.

:SOURce[c]:ARB:VOLTage: SQUare:STARL[:LEVel] data

:SOURce[c]:ARB:VOLTage: SQUare:STARL[:LEVe]?[data]

data Square waveform start level. value (see “ Source Output
Ranges’ on page 2-25) [MINimum|MAXimum|DEFault
(default is 0.0). Parameter data type is NRf+. Query does not
support data=value.

response <newline>

response returns the present setting. If a parameter is specified, response returns the

value assigned to DEF, MIN, or MAX. Response data type is NR3.

:SOUR:ARB:VOLT:SQU:STAR 1E- 3

:SOUR:ARB:VOLT:SQU:STAR?

:SOURce:ARB:VOLTage:SQUare:STARt: TIME
This command is available on B2985A/B2987A.

Sets the start time of the voltage square waveform output. Waveform period must

not exceed 1000 seconds.

:SOURce[c]:ARB:VOLTage:SQUare:STARt:TIME time

:SOURce[c]:ARB:VOLTage:SQUare:STARE:TIME? [time]

time Square waveform start time, in seconds. value (1.0E-4 to 1000,
resolution: 100 us)| MINimum|MA Ximum|DEFault (default is
1.0E-4). Parameter data type is NRf+. Query does not support
time=value.

response <newline>

response returns the present setting. If a parameter is specified, response returns the
value assigned to DEF, MIN, or MAX. Response data type is NR3.
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:SOURce:ARB:VOLTage:SQUare:TOP[:LEVel]

:SOUR:ARB:VOLT:SQU:STAR:TIME 0.1
:SOUR:ARB:VOLT:SQU:STAR: TIME?

:SOURce:ARB:VOLTage:SQUare: TOP[:LEVd]
This command is available on B2985A/B2987A.
Setsthe top level of the voltage square waveform output.

:SOURce][c]:ARB:VOLTage:SQUare: TOP[:LEVel] data

:SOURce][c]:ARB:VOLTage:SQUare: TOP[:LEVel] ? [data]

data Square waveform top level. value (see “ Source Output Ranges’
on page 2-25) [MINimum|MAXimum|DEFault (default is 0.0).
Parameter datatype is NRf+. Query does not support
data=value.

response <newline>

response returns the present setting. If a parameter is specified, response returns the

value assigned to DEF, MIN, or MAX. Response data type is NR3.

:SOUR:ARB:VOLT:SQU:TOP 1E- 3

:SOUR:ARB:VOLT:SQU:TOP?
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:SOURce:ARB:VOLTage:SQUare:TOP:TIME

:SOURce:ARB:VOLTage:SQUare TOP:TIME
This command is available on B2985A/B2987A.

Setsthe top time of the voltage square waveform output. Waveform period must not

exceed 1000 seconds.

:SOURce[c]:ARB:VOLTage:SQUare: TOP: TIME time

:SOURce][c]:ARB:VOLTage:SQUare: TOP: TIME? [time]

time Square waveform top time, in seconds. value (1.0E-4 to 1000,
resolution: 100 us)| MINimum|MA Ximum|DEFault (default is
1.0E-4). Parameter datatype is NRf+. Query does not support
time=value.

response <newline>

response returns the present setting. If a parameter is specified, response returns the

value assigned to DEF, MIN, or MAX. Response data type is NR3.

:SOUR:ARB:VOLT:SQU:TOP:TIME 0.1

:SOUR:ARB:VOLT:SQU:TOP:TIME?

:SOURCce:DIGital:DATA

This command is available on B2985A/B2987A.

Sets the output data to the GPIO pins (digital control port) and read data from the

GPIO pins.

:SOURce:DIGital:DATA data

:SOURceDIGital:DATA?

data Output data. value (0 to 127)(default is 0). Parameter datatype
isNR1.

data <newline>

data returns the data read from the GPIO pins. Response data type is NR1 or NDN
selected by the :FORMat:DIGital command.
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:SOURce:DIGital:EXTernal:FUNCtion

:SOUR:DIG:DATA 100
:SOUR:DIG:DATA?

:SOURce: DIGital:EXTernal:FUNCtion
This command is available on B2985A/B2987A.
Assigns the input/output function to the specified GPIO pin.

:SOURce:DIGital:EXTernal[n][:FUNCtion] function

:SOURce:DIGital:EXTernal[n][:FUNCtion]?

function Function. DINPut (default)|]DIO|TINPut|TOUT. Parameter data
typeis CPD.

function=DINP assigns the digital input.

function=DI0O assigns the digital /0.

function=TINP assigns the trigger input.

function=TOUT assigns the trigger output.

function <newline>
function returns DIO, DINP, TOUT, or TINP. Response datatypeis CRD.

:SOUR:DIG:EXT TOUT
:SOUR:DIG:EXT7:FUNC?
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:SOURce:DIGital:EXTernal:POLarity

:SOURce:DIGital:EXTernal:POL arity
This command is available on B2985A/B2987A.

Sets the polarity of the input/output function for the specified GPIO pin. The input/

output function is set by the : SOURce:DIGital :EX Ternal:FUNCtion command

:SOURce:DIGital:EXTernal[n]:POLarity polarity

:SOURce:DIGital:EXTernal[n]:POL arity?

polarity Polarity of the input/output function. NEG (default)|POS .
Parameter datatypeis CPD.

polarity=POS sets positive polarity.

polarity=NEG sets negative polarity.

polarity <newline>

polarity returns POS or NEG. Response datatypeis CRD.

:SOUR:DIG:EXT:POL NEG
:SOUR:DIG:EXT7:POL?

:SOURce:DIGital:EXTernal: TOUT put[:EDGE]:POSiti
on

This command is available on B2985A/B2987A.
Selects the trigger output timing for the specified GPIO pin.

:SOURce:DIGital:EXTernal[n]: TOUT put[:EDGE]:POSition position

:SOURce:DIGital:EXTernal[n]: TOUT put[:EDGE]:POSition?

position Output trigger timing. BEFore|]AFTer|BOTH (default).
Parameter datatypeis CPD.

type=BEFore enables trigger output at the beginning of arm, trigger, and device
actions (transient or acquire).

type=AFTer enablestrigger output at the end of arm, trigger, and device actions
(transient or acquire).
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:SOURce:DIGital:EXTernal:TOUTput[:EDGE]:WIDTh

type=BOTH enables trigger output at both beginning and end of arm, trigger, and
device actions (transient or acquire).

response <newline>

response returns the present setting of output trigger timing, BEF, AFT or BOTH.
Response datatypeis CRD.

:SOUR:DIG:EXT:TOUT:POS BEF

:SOUR:DIG:EXT2:TOUT:POS?

:SOURce:DIGital:EXTernal: TOUTput[:EDGE]:WIDT
h

This command is available on B2985A/B2987A.
Sets the pulse width of the output trigger for the specified GPIO pin.

:SOURce:DIGital:EXTernal[n]: TOUT put[:EDGE]:WIDTh width
:SOURce:DIGital:EXTernal [n]: TOUTput[:EDGE]:WIDTh? [width]
width Pulse width. value (1E- 5to 1E- 2, in seconds)|
MINimum|MA Ximum|DEFault (default is 0.1 ms). Parameter
datatypeis NRf+. Query does not support width=value.
width <newline>
width returns the present setting. If a parameter is specified, width returns the value
assigned to DEF, MIN, or MAX. Response data type is NR3.
:SOUR:DIG.EXT:TOUT:WIDT 1E- 5
:SOUR:DIG:EXT7:TOUT:WIDT?
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:SOURce:DIGital:EXTernal: TOUTput:TYPE

:SOURce:DIGital:EXTernal: TOUTput: TYPE
This command is available on B2985A/B2987A.
Selects the output trigger type for the specified GPIO pin.

:SOURce:DIGital:EXTernal[n]: TOUTput:TY PE type

:SOURce:DIGital:EXTernal[n]: TOUTput:TY PE?

type Trigger type. EDGE (default)|LEVel. Parameter datatypeis
CPD.

type=EDGE selects the Edge trigger.

type=LEVel selectsthe Level trigger.

response <newline>

response returns the present setting of trigger type, EDGE or LEV. Response data
typeis CRD.

:SOUR:DIG:EXT:TOUT:TYPE LEV

:SOUR:DIG:EXT7:TOUT:TY PE?

:SOURCce:DIGital:INTernal: TOUT put[:EDGE]: POSitio
n

This command is available on B2985A/B2987A.
Selects the trigger output timing for the internal trigger line 1 or 2.

:SOURce:DIGital:INTernal[i]: TOUT put[:EDGE]:POSition position

:SOURce:DIGital:INTernal[i]: TOUT put[:EDGE]:POSition?

position Output trigger timing. BEFore|]AFTer|BOTH (default).
Parameter datatypeis CPD.

type=BEFore enables trigger output at the beginning of arm, trigger, and device
actions (transient or acquire).

type=AFTer enablestrigger output at the end of arm, trigger, and device actions
(transient or acquire).
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:SOURce:FUNCtion:MODE

type=BOTH enables trigger output at both beginning and end of arm, trigger, and

device actions (transient or acquire).

response <newline>

response returns the present setting of output trigger timing, BEF, AFT or BOTH.
Response datatypeis CRD.

:SOUR:DIG:INT2:TOUT:POS BEF
:SOUR:DIG:INT2:TOUT:POS?

:SOURce:FUNCtion:M ODE
This command is available on B2985A/B2987A.
Selects the source output mode of the specified channel.

:SOURce[c]:FUNCtion:MODE mode

:SOURce c]:FUNCtion-MODE?

mode Source output mode. VOLTage(default). Parameter datatypeis
CPD.

mode=VOLT sets the specified channel to the voltage source.

mode <newline>

mode returns VOLT. Response data typeis CRD.

:SOUR:FUNC:MODE VOLT
:SOUR:FUNC:MODE?
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:SOURce:FUNCtion:TRIGgered:CONTinuous

:SOURce:FUNCtion: TRIGgered: CONTIinuous
This command is available on B2985A/B2987A.
Enables or disables continuous trigger output for the specified channel.

:SOURce] c]:FUNCtion: TRIGgered: CONTinuous mode
:SOURce] c]:FUNCtion: TRIGgered: CONTinuous?

mode O|OFF (default)|1|JON. Parameter datatype is boolean.

mode=1 or ON enables continuous trigger output. The instrument keeps the output
level and range setting even after it changes status from busy to idle. The last output
setting is saved as the immediate output setting.

mode=0 or OFF disables continuous trigger output. The instrument changes the
output level and range setting to the previous setting immediately when it changes
status from busy to idle. The previous setting must be set by the
:SOURce:VOLTage[:LEVE][:IMMediate][:AMPLitude] command and the range
setup command.

mode <newline>

mode returns O or 1, and indicates that continuous trigger is off or on, respectively.
Response data typeis NR1.

:SOUR:FUNC:TRIG:CONT 0

:SOUR:FUNC:TRIG:CONT?
:SOURce LIST:VOLTage
This command is available on B2985A/B2987A.

Sets the source output voltage data.

:SOURce[c]:LIST:VOLTage list
:SOURce[c]:LIST:VOLTage?

list List of the output voltage data. Default is 0. Parameter datatype
isNRf.
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:SOURce:LIST:VOLTage:APPend

Maximum of 100000 data can be set to list. Each data must be separated by a
comma, for example: list=0.1,0.2,0.3. For effective values of the output voltage
data, see “ Source Output Ranges’ on page 2-25.

list <newline>

list returns the present setting of thelist. Multiple data is separated by a comma.
Response data typeis NR3.

:SOUR:LIST:VOLT 0.1,0.2,0.3

:SOUR:LIST:VOLT?

:SOURce LI ST:VOLTage: APPend

This command is available on B2985A/B2987A.

Adds the source output voltage data to the end of the list set by the
:SOURce:LIST:VOLTage command, to which some data might be appended to by
this command. Total number of datain the list must be < 100000.

:SOURce[c]:LIST:VOLTage:APPend append_list

append _list List of the output voltage data. Parameter data type is NRf+.

Multiple data can be set to append_list. Each data must be separated by a comma,
for example: append_list=1.1,1.2,1.3. For effective values of the output voltage
data, see “ Source Output Ranges’ on page 2-25.

:SOUR'LIST:VOLT:APP1.1,1.2,1.3
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:SOURCce:LIST:VOLTage:POINts?

:SOURCce LI ST:VOLTage: POINts?

This command is available on B2985A/B2987A.

Returns the number of datain thelist set by the :SOURce:LIST:VOLTage
command, to which some data might be appended to by the

:SOURCce LIST:VOLTage:APPend command.
:SOURce[c]:LIST:VOLTage:POINts?

number_of data <newline>

number_of_data returns the number of datain the list. Response datatypeis NR1.

:SOUR:LIST:VOLT:POIN?

:SOURCce LIST:VOLTage: STARt
This command is available on B2985A/B2987A.
Specifies the list sweep start point by using the index of the list.

:SOURCce[c]:LIST:VOLTage:STARt start
:SOURCce[c]:LIST:VOLTage:STARt?

start Index of thelist. 1 to 100000. Default is 1. Parameter data type
isNR1. start=1 indicatesthefirst datain thelist (top of thelist).
start=0 or the value greater than 100000 causes an error.

start <newline>

start returns the present setting of the list sweep start point. Response datatypeis
NRL1.

:SOURLIST:VOLT:STAR 10
:SOURLIST:VOLT:STAR?

:SOURce: SWEep:DIRection

This command is available on B2985A/B2987A.
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:SOURce:SWEep:DIRection

Sets the sweep direction, UP or DOWN, for the specified channel.

:SOURKce] c]: SWEep:DIRection direction

:SOURKce] c]: SWEep:DIRection?

direction Sweep direction. DOWN|UP (default). Parameter datatypeis
CPD.

direction=UP sets the sweep direction from start value to stop value. The sweep
measurement is performed from the start value to the stop value given by the
following formula, even if the specified stop value does not satisfy it.

stop = start + step x (points - 1)

direction=DOWN sets the sweep direction from stop value to start value. The sweep
measurement is performed from the stop value to the start value given by the
following formula, even if the specified start value does not satisfy it.

dtart = stop - step x (points - 1)

direction <newline>

direction returnsthe present setting of the sweep direction, UP or DOWN. Response
datatypeis CRD.

:SOUR:SWE:DIR DOWN

:SOUR:SWE:DIR?
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:SOURce:SWEep:POINts

:SOURce: SWEep:POINts
This command is available on B2985A/B2987A.

Sets the number of sweep steps for the specified channel. This command setting is
effective for both current sweep and voltage sweep.

:SOURCce| c]: SWEep:POINts points

:SOURce] c]: SWEep:POINts? MINimum| MAXimum|DEFault

points Number of sweep steps. value (1 to 100000)|M INimum|

MAXimum|DEFault (default is 1). Parameter datatypeis
NRf+.

The points value can be expressed by the following formula, using the step value set
by the :SOURce:VVOLTage: STEP command and the span value set by the
:SOURce:VOLTage:<CENTer|SPAN> command.

points = span/step + 1 (where step is not 0)
points=1 sets step=0.

If points is changed, span works as a constant and step is changed. If step is
changed, span works as a constant and pointsis changed. If span is changed, points
works as a constant and step is changed.

The calculated points value is rounded down to an integer.

The sweep measurement is performed from the start val ue to the stop value given by
the following formula, even if the specified stop value does not satisfy it.

stop = start + step x (points - 1)

points <newline>

points returns the value assigned to DEF, MIN, or MAX. Response datatypeis
NRL1.

:SOUR:SWE:POIN 51
:SOUR:SWE:POIN? MAX

:SOURce:SWEep:RANGINg

This command is available on B2985A/B2987A.
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Selects the output ranging mode of the sweep output for the specified channel.

Syntax :SOURKCce| c]: SWEep:RANGing mode
:SOURce| c]:SWEep:RANGIng?
Parameter mode Ranging mode. BEST (default)|FIXed. Parameter datatypeis
CPD.

If mode=BEST is set, the channel automatically sets the range which coversthe
whole sweep output level for the linear sweep.

If mode=FIX is set, the channel uses only the range effective when starting the
sweep. Range change is not performed while the sweep output is applied.
Query response mode <newline>
mode returns the present setting of the output ranging mode, BEST or FIX.
Response datatypeis CRD.
Example :SOUR:SWE:RANG BEST
:SOUR:SWE:RANG?

:SOURce: SWEep: SPACing

NOTE This command is available on B2985A/B2987A.

Selects the scale of the sweep output for the specified channel.

Syntax :SOURCce| c]: SWEep: SPACing mode
:SOURce| c]:SWEep:SPACing?
Parameter mode Sweep scale. LINear (default). Parameter data type is CPD.

mode=LIN selects the linear scale sweep output.

Query response mode <newline>

mode returns the present setting of the scale, LIN. Response datatypeis CRD.

Example :SOUR:SWE:SPAC LIN
:SOUR:SWE:SPAC?
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:SOURce:SWEep:STAir

:SOURce: SWEep: STAIr
This command is available on B2985A/B2987A.
Sets the sweep mode for the specified channel.

:SOURce| c]:SWEep:STAIr mode

:SOURce[c]:SWEep:STAIr?

mode Sweep mode. SINGIe (default)|]DOUBIe. Parameter datatypeis
CPD.

mode=SINGle sets the sweep mode to single sweep.

mode=DOUBIe sets the sweep mode to double sweep. Double sweep performs the

sweep from start to stop to start.

mode <newline>

mode returns SING or DOUB, and indicates that the sweep modeis single or

double, respectively. Response datatype is CRD.

:SOUR:SWE:STA DOUB

:SOUR:SWE:STA?

:SOURce:TOUTput:SIGNal
This command is available on B2985A/B2987A.

Selects the trigger output for the status change between the trigger layer and the

transient device action. Multiple trigger output ports can be set.

:SOURCce][c]: TOUTput:SIGNal output{ ,output}

:SOURce[c]: TOUTput:SIGNal?

output Trigger output port. EXT1 (default)|EXT2|EXT3|IEXT4IEXTS]|
EXTE|EXT7| LAN|INTL|INT2. Parameter data typeis CPD.

output=INT1 or INT2 selects the internal bus 1 or 2, respectively.

output=L AN selectsaL AN port.
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:SOURce:TOUTput[:STATe]

output=EXTn selects the GPIO pin n, which is an output port of the Digital 1/0
D-sub connector on the rear panel. n=1to 7.

response <newline>

response returns the present setting, INT1, INT2, LAN, or EXT1 through EXT7.
Response data type is CRD. Multiple responses are separated by a comma.
:SOUR:TOUT:SIGN EXT3

:SOUR:TOUT:SIGN?

:SOURce: TOUT put[:STATE]
This command is available on B2985A/B2987A.

Enables or disables the trigger output for the status change between the trigger layer

and the transient device action.

:SOURCce[c]: TOUTput[:STATe] mode

:SOURCce[c]: TOUTput[:STATe]?

mode Trigger output ON or OFF. 1|ON|0|OFF (default). Parameter
datatypeis boolean.

mode=1 or ON enables the trigger output.

mode=0 or OFF disables the trigger output.

response <newline>

responsereturns 1 or 0, and indicates that the trigger output is on or off, respectively.
Response data typeis NR1.

:SOUR:TOUT 1

:SOUR:TOUT:STAT?
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:SOURce:VOLTage:<CENTer| SPAN>

:SOURce:VOLTage:<CENTer [SPAN>
This command is available on B2985A/B2987A.
Sets the center or span value of the voltage sweep output.

:SOURCce][c]:VOLTage:<CENTer|SPAN> data
:SOURCce][c]:VOLTage:<CENTer|SPAN>? [data]

For <CENTer|SPAN>, specify CENTer for the sweep center value, or SPAN for the
sweep span value.

data Sweep center or span value. value (see “ Source Output Ranges’
on page 2-25) [MINimum|MAXimum|DEFault (default is 0.0).
Parameter datatype is NRf+. Query does not support
data=value.

The center and span values can be expressed by the following formula, using the
start and stop values set by the :SOURce:VOLTage:<STARt|STOP> command. So
the last command setting is effective for these sweep parameters.

center = (start + stop)/2
span = stop - start

data <newline>

data returns the present setting. If a parameter is specified, data returns the value
assigned to DEF, MIN, or MAX. Response data type is NR3.

:SOUR:VOLT:CENT 1E- 3
:SOUR:VOLT:SPAN?

:SOURce:VOLTage[:LEVE][:IMMediate][:AMPLitude
]

This command is available on B2985A/B2987A.
Changes the voltage output level immediately.

:SOURce[c]:VOLTage[:LEVe][:IMMediate][:AMPLitude] level
:SOURce[c]:VOLTage[:LEVel][:IMMediate][:AMPLitude] ? [level]
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:SOURce:VOLTage[:LEVel]:TRIGgered[:AMPLitude]

level Voltage output level. value (see “ Source Output Ranges’ on
page 2-25) [MINimum|MAXimum|DEFault (default is 0).
Parameter datatype is NRf+. Query does not support
level=value.

level <newline>

level returns the present setting. If a parameter is specified, level returns the value

assigned to DEF, MIN, or MAX. Response data type is NR3.

:SOUR:VOLT 3

:SOUR:VOLT.LEV:IMM:AMPL?

:SOURce:VOLTage[:LEVE]: TRIGgered[: AMPL itude]
This command is available on B2985A/B2987A.

Changes the voltage output level immediately by receiving atrigger from the trigger

source set by the :TRIGger<:ACQuire: TRANsient|[:ALL]>:SOURce[:SIGNal]

command.

:SOURce|c]:VOLTage[:LEVe]: TRIGgered[:AMPL itude] level

:SOURce|c]:VOLTage[:LEVe]: TRIGgered[:AMPL itude] ? [level]

level Voltage output level. value (see “ Source Output Ranges’ on
page 2-25) [MINimum|MAXimum|DEFault (default is 0).
Parameter datatype is NRf+. Query does not support
level=value.

level <newline>

level returns the present setting. If a parameter is specified, level returns the value

assigned to DEF, MIN, or MAX. Response data type is NR3.

:SOUR:VOLT:TRIG 3

:SOUR:VOLT:LEV:TRIG:AMPL?
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:SOURce:VOLTage:MODE

:SOURce:VOLTage:M ODE
This command is available on B2985A/B2987A.

Selects the source mode, arbitrary waveform, fixed, sweep, or list sweep, of the

specified source channel.

:SOURCce| c]:VOLTage:MODE mode

:SOURce]c]:VOLTage:MODE?

mode Source mode. ARB|FIXed (default)|[SWEep|LIST. Parameter
datatypeis CPD.

mode=ARB sets the voltage arbitrary waveform output.

mode=FI X sets the constant voltage output.

mode=SWEep sets the voltage sweep output.

mode=LIST sets the user-specified voltage list sweep output.

mode <newline>

mode returns ARB, FIX, SWE, or LIST. Response data type is CRD.
:SOUR:VOLT:MODE ARB

:SOUR:VOLT:MODE?

:SOURce:VOLTage: POINts

This command is available on B2985A/B2987A.

Sets the number of sweep steps for the voltage sweep output.

:SOURCce[c]:VOLTage:POINts points
:SOURce[c]:VOLTage:POINts? [ points]
points Number of sweep steps. value (1 to 100000)|M INimum|

MAXimum|DEFault (default is 1). Parameter datatypeis
NRf+. Query does not support points=value.
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Example

Subsystem Commands
:SOURce:VOLTage:POINts

The points value can be expressed by the following formula, using the step value set
by the :SOURce:VVOLTage: STEP command and the span value set by the
:SOURCce:VOLTage:<CENTer|SPAN> command.

points = span/step + 1 (where step is not 0)
points=1 sets step=0.

If points is changed, span works as a constant and step is changed. If step is
changed, span works as a constant and pointsis changed. If span is changed, points
works as a constant and step is changed.

The calculated points value is rounded down to an integer.

The sweep measurement is performed from the start val ue to the stop value given by
the following formula, even if the specified stop value does not satisfy it.

stop = start + step x (points - 1)

points <newline>

points returns the present setting. If a parameter is specified, pointsreturns the value
assigned to DEF, MIN, or MAX. Response data type isNR1.

:SOUR:VOLT:POIN 51

:SOUR:VOLT:POIN?
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Subsystem Commands
:SOURce:VOLTage:RANGe

:SOURce:VOLTage:RANGe
This command is available on B2985A/B2987A.

Sets the voltage output range. This command is effective when the automatic

ranging function is off.

:SOURce]c]:VOLTage:RANGe range

:SOURce|c]:VOLTage:RANGe?

range val ue (see “ Source Output Ranges’ on page 2-25) [MINimum|
MAXimum|DEFault. Parameter data type is NRf+.

value for voltage output: See Table 2-5.

range <newline>

range returns the present setting. Response data type is NR3.

:SOUR:VOLT:RANG 1E- 6
:SOUR:VOLT:RANG?

:SOURce:VOLTage:RLIMIit:STATe
This command is available on B2985A/B2987A.

Selectsif 20 MQ current-limiting resistor connects to HI of Voltage Output in series

or not.

:SOURce|c]:VOLTage:RLIMit:STATe mode

:SOURce[c]:VOLTage:RLIMIit:STATe?

mode Resistive limit ON or OFF. 1JON|OJOFF (default). Parameter
datatypeis boolean.

mode=1 or ON connects current-limiting resistor.

mode=0 or OFF does not connect current-limiting resistor.

response <newline>

response returns 1 or 0, and indicates that the current-limiting resistor is used or not,
respectively. Response datatypeis NR1.
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Subsystem Commands
:SOURce:VOLTage:<STARt | STOP>

:SOUR:VOLT:RLIM:STAT 1
:SOUR:VOLT:RLIM:STAT?

:SOURce:VOLTage:<STARt|STOP>
This command is available on B2985A/B2987A.
Setsthe start or stop value for the voltage sweep output.

:SOURCce][c]:VOLTage:<STARLt|STOP> data

:SOURCce][c]:VOLTage: <STARt|STOP>? [data]

For <STARt|STOP>, specify STARL for the sweep start value, or STOP for the
sweep stop value.

data Sweep start or stop value. value (see “ Source Output Ranges’
on page 2-25) [MINimum|MAXimum|DEFault (default is 0.0).
Parameter datatype is NRf+. Query does not support
data=value.

The start and stop values can be expressed by the following formula, using the
center and span values set by the : SOURce:VOLTage:<CENTer|SPAN> command.
So the last command setting is effective for these sweep parameters.

start = center - span/2

stop = center + span/2

data <newline>

data returns the present setting. If a parameter is specified, data returns the value
assigned to DEF, MIN, or MAX. Response data type is NR3.
:SOUR:VOLT:STOP 10

:SOUR:VOLT:STAR?
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Subsystem Commands
:SOURce:VOLTage:STEP

:SOURce:VOLTage: STEP
This command is available on B2985A/B2987A.
Sets the sweep step value of the voltage sweep output.

:SOURcec]:VOLTage:STEP step
:SOURce[c]:VOLTage: STEP? [step]
step Sweep step value. value (see “ Source Output Ranges”’ on page

2-25) IMINimum|MAXimum|DEFault (default is 0). Parameter
datatypeis NRf+. Query does not support step=value.

The step value can be expressed by the following formula, using the points value set
by the :SOURce:V OLTage: POINts command and the span value set by the
:SOURce:VOLTage:<CENTer|SPAN> command.

step = span/(points- 1) (where pointsis not 1)
points=1 sets step=0.

If points is changed, span works as a constant and step is changed. If step is
changed, span works as a constant and pointsis changed. If span is changed, points
works as a constant and step is changed.

The calculated points value is rounded down to an integer.

The sweep measurement is performed from the start val ue to the stop value given by
the following formula, even if the specified stop value does not satisfy it.

stop = start + step x (points - 1)

Polarity of step and span must be the same. Different polarity causes an error.

step <newline>

step returns the present setting. If a parameter is specified, step returns the value
assigned to DEF, MIN, or MAX. Response data type is NR3.

:SOUR:VOLT:STEP 0.5
:SOUR:VOLT:STEP?
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:STATus:<MEASurement | OPERation | QUEStionable>:CONDition?

STATus Subsystem

:STATus.<M EASurement|OPERation| QUESionable>:
CONDition?
Returns the value of the measurement, operation, or questionabl e status condition

register. See Table 4-5 to 4-7 for the bit definitions. The register setting is not
changed by this command.

:STATus: <M EA Surement|OPERati on| QUEStionable>: CONDition?

For <M EA Surement|OPERation|QUEStionable>, specify MEA Surement for the
measurement status condition register, OPERation for the operation status condition
register, or QUEStionable for the questionabl e status condition register.

value <newline>

val ue returns the value of the specified register. It is the sum of the binary-weighted
values for the set bits. Response data type is NR1 (decimal) or NDN (binary, octal,
or hexadecimal) selected by the :FORMat: SREGister command.

Example :STAT:MEAS:COND?
:STAT:OPER:COND?
:STAT:QUES:COND?
Table 4-5 Questionable Satus Condition Register Bit Definitions
pit | decima description definition
value
0to3 Not used 0 isreturned.
4 16 Temperature Summary Over temperature.
5t07 Not used 0 isreturned.
8 256 Calibration Failed calibration.
9 512 Self-test Failed self-test.
10 1024 Interlock Interlock circuit is open.
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Subsystem Commands

:STATus:<MEASurement | OPERation | QUEStionable>:CONDition?

decimal

bit value description definition
11 2048 Transition Event Lost Lost arm or trigger transition event
12 4096 Acquire Event Lost Lost arm or trigger acquire event
13to 15 Not used 0 isreturned.

Table 4-6 Measurement Status Condition Register Bit Definitions
pit | decima description definition
value
0 1 Limit Test Summary Failed one or more limit tests.
1 2 Sample Buffer Available Sample buffer has data.
2 4 Sample Buffer Full Sample buffer isfull.
3 8 Trace Buffer Available Trace buffer has data.
4 16 Trace Buffer Full Trace buffer isfull.
5t015 Not used 0 isreturned.
Table 4-7 Operation Satus Condition Register Bit Definitions
pit | decimal description definition
value
0 1 Calibration/Self-test Running Self-calibration or Self-test isin progress.
1 2 Transition Idle Trigger system for transition isin idle state.
2 4 Waiting for Transition Trigger Trigger system iswaiting for the transition
trigger.
3 8 Waiting for Transition Arm Trigger system iswaiting for the transition
arm.

4 16 Acquire Idle Trigger system for acquireisinidle state.
5 32 Waiting for Acquire Trigger Trigger system iswaiting for the acquire

trigger.
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Subsystem Commands
:STATus:<MEASurement | OPERation | QUEStionable>:ENABIle

bit

decimal
value

description definition

64

Waiting for Acquire Arm Trigger system iswaiting for the acquire arm.

7t012

Not used O isreturned.

13

8192

Instrument Locked If aremote interface (GPIB, USB, or LAN)
has alock (see :SY STem:LOCK:OWNer?
command), this bit will be set. When a
remote interface releases the lock (see

:SY STem:LOCK:NAME? command), this
bit will be cleared.

14

16384

Program Running Program isrunning. O is set during the
program memory execution is stopped.

15

32768

Not used O isreturned.

Syntax

Parameter

Query response

:STATus.<M EASurement|OPERation| QUESionable>:
ENABIe

Sets the measurement, operation, or questionable status enable register. The enable
register isamask which allows true conditions in the event register to be reported in
the summary bit.

:STATus: <M EA Surement|OPERati on| QUEStionable>:ENABI e mask

:STATus: <M EA Surement|OPERati on| QUEStionable>:ENABI e?

For <M EA Surement|OPERation|QUEStionable>, specify MEA Surement for the
measurement status enabl e register, OPERation for the operation status enable
register, or QUEStionable for the questionabl e status enabl e register.

mask Mask. 0to 65535 (decimal). Default is 0. Parameter datatypeis
NR1 or NDN.

mask is the sum of the binary-weighted values for the set bits.

mask <newline>

mask returns the present setting of the specified enable register. Response data type
isNR1 (decimal) or NDN (binary, octal, or hexadecimal) selected by the
:FORMat:SREGister command.
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Subsystem Commands
:STATus:<MEASurement | OPERation | QUEStionable>[:EVENt]?

:STAT:MEAS.ENAB 65535
:STAT:QUES.ENAB?

:STATus.<M EASurement|OPERation|QUESionable>[:
EVENt]?

Returns the value of the measurement, operation, or questionable status event
register. The register setting is changed by this command.
:STATus: <M EA Surement|OPERation| QUEStionable>[:EVENt] ?

For <M EA Surement|OPERation|QUEStionable>, specify MEA Surement for the
measurement status event register, OPERation for the operation status event register,
or QUEStionable for the questionable status event register.

value <newline>

val ue returns the present setting of the specified event register. It is the sum of the
binary-weighted values for the set bits. Response datatypeis NR1 (decimal) or
NDN (binary, octal, or hexadecimal) selected by the :FORMat: SREGister
command.

:STAT:MEAS.EVEN?

:STAT:OPER:EVEN?

:STAT:QUES.EVEN?

:STATus.<M EASurement|OPERation| QUESionable>:
NTRansition

Sets the negative transition filter in the measurement, operation, or questionable
status register. If you set abit of the filter, a 1-to-0 transition of its register bit sets
the corresponding bit of the event register.

:STATus: <M EA Surement|OPERati on|QUEStionable>:NTRansition filter

:STATus: <M EA Surement|OPERati on| QUESti onable>:NTRansition?

For <M EA Surement|OPERation|QUEStionable>, specify MEA Surement for the
measurement status register, OPERation for the operation status register, or
QUEStionable for the questionabl e status register.
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Subsystem Commands
:STATus:<MEASurement | OPERation | QUEStionable>:PTRansition

filter Negative transition filter. 0 to 65535 (decimal). Default is 0.
Parameter datatypeis NR1 or NDN.

filter isthe sum of the binary-weighted values for the set bits.

filter <newline>

filter returns the present setting of the negative transition filter in the specified
register. Response datatype is NR1 (decimal) or NDN (binary, octal, or
hexadecimal) selected by the :FORMat: SREGister command.
:STAT:MEAS.NTR 0

:STAT:QUESNTR?

:STATus.<M EASurement|OPERation| QUESionable>:
PTRansition

Sets the positive transition filter in the measurement, operation, or questionable
status register. If you set abit of the filter, a 0-to-1 transition of its register bit sets
the corresponding bit of the event register.

:STATus: <M EA Surement|OPERati on|QUESti onable>: PTRansition filter
:STATus: <M EA Surement|OPERati on| QUEStionable>: PTRansition?

For <M EA Surement|OPERation|QUEStionable>, specify MEA Surement for the
measurement status register, OPERation for the operation status register, or
QUEStionable for the questionabl e status register.

filter Positive transition filter. 0 to 65535 (decimal). Default is 32767.
Parameter datatypeis NR1 or NDN.
filter isthe sum of the binary-weighted values for the set bits.

filter <newline>

filter returns the present setting of the positive transition filter in the specified
register. Response datatype is NR1 (decimal) or NDN (binary, octal, or
hexadecimal) selected by the :FORMat: SREGister command.
:STAT:MEAS.PTR 32767

:STAT:QUES.PTR?
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Subsystem Commands
:STATus:PRESet

:STATus. PRESet

Sets al defined bitsin the status system’s PTR registers and clears the al bitsin the
NTR and Enable registers. The registers are returned to the default condition.

Syntax :STATus.PRESet

Example :STAT:PRES
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Subsystem Commands
:SYSTem:AQUT

SY STem Subsystem

For the numeric suffix [c] and []], see “Numeric Suffix” on page 1-8.

:SYSTem:AOUT

Selects the measurement mode of which results are applied to the analog output
function.
Syntax :SY STem:AOUT function
:SYSTem:AOUT?
Parameter function M easurement mode to be applied to the analog out function.
IM (default)|QM |V M. Parameter data type is CPD.

Specify IM for current measurement, QM for charge
measurement, or VM for voltage measurement.

On B2981A/B2983A, only IM can be specified for current
measurement.

If IM or QM isspecified on B2985A/B2987A, the measurement
results of current or charge which is presently-selected are
outputted from the analog output terminal.
Query response function <newline>
function returns the present measurement mode setting for analog output function,
IM, QM or VM. Response data type is CRD.
Example :SYST:AOUT IM
:SYST:AOUT?
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Syntax

Query response

Subsystem Commands
:SYSTem:BATTery?

:SYSTem:BAT Tery?

This command is available on B2983A/B2987A.
Returns a percentage of the remaining battery capacity.
:SYSTem:BAT Tery?

response <newline>

response returns the percentage of the remaining battery capacity. Response data
typeis NRL1.

:SYST:BATT?

:SYSTem:BATTery:CYCLes?
This command is available on B2983A/B2987A.
Returns the battery cycle count.

:SYSTem:BAT Tery:CYCLes?

response <newline>

response returns the battery cycle count. Response datatypeis NR1.

:SYST:BATT:CYCL?

:SYSTem:BATTery: TEST?

This command is available on B2983A/B2987A.
Performs self-test on the battery and returns the result.
:SYSTem:BATTery: TEST?

result <newline>
Returns the result of battery self-test. Response datatype is NR1.

0: test passed
1: test failed
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Subsystem Commands
:SYSTem:BEEPer[:IMMediate]

If battery self-test fail, a1 isreturned and an error is stored in the error queue. For a
complete listing of the error messages related to self-test failures, see Chapter 5,
“Error Messages.”

:SYST:BATT.TEST?

:SYSTem:BEEPer[:IMMediate]
Generates a beep sound of the specified frequency and duration.

:SY STem:BEEPer[:IMMediate] frequency, time

frequency Frequency, in Hz. 55 to 6640 Hz. Parameter datatypeis NRf.

time Duration, in seconds. 0.05 to 12.75 seconds. Parameter data
typeis NRf+.

:SY ST:BEEP 100,0.5

:SYSTem:BEEPer:STATe
Enables or disablesthe beeper. This command setting is not changed by power off or

the *RST command.
:SY STem:BEEPer:STATe mode
:SY STem:BEEPer:STATe?

mode Beeper on or off. OJOFF|1|ON. Parameter data type is boolean.
mode=1 or ON enables the beeper.
mode=0 or OFF disables the beeper.

mode <newline>

mode returns 0 or 1, and indicates that the beeper is off or on, respectively. Response
datatypeis NR1.

:SYST:BEEP:STAT 1

:SYST.BEEP.STAT?
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Subsystem Commands
:SYSTem:COMMunicate:ENABIe

:SYSTem:COMMunicate:ENABIe

Enables or disables the remote interface GPIB, USB, or LAN, the remote service
Sockets, Telnet, VXI-11, HiSLIP, or the built-in Web Interface. The setting is
effective after rebooting the instrument. This command setting is not changed by
power off or the *RST command.

Syntax :SY STem:COMMunicate:ENABIe mode, interface

:SY STem:COMMunicate:ENABIe? interface

Parameter mode Interface on or off. 1|ON|0OJOFF. Parameter data type is boolean.

interface Interface. GPIB|USB|LAN|SOCK et TEL Net|VXI11|HISLip|
WEB. Parameter data typeis CPD.

mode=1 or ON enables the specified interface.

mode=0 or OFF disables the specified interface.

Query response mode <newline>

mode returns 0 or 1, and indicates that the specified interface is off or on,
respectively. Response datatypeis NR1.

Example :SYST:COMM:ENAB 0,USB
:SYST:COMM:ENAB?LAN

:SY STem:COMMunicate:GPIB[: SELF]:ADDRess

Setsthe GPIB address of the instrument. This command setting is not changed by
power off or the *RST command.

Syntax :SY STem:COMMunicate:GPIB[:SEL F]:ADDRess address
:SY STem:COMMunicate:GPIB[:SEL F]:ADDRess?

Parameter address GPIB address, 0 to 30. Parameter datatypeis NR1.

Query response address <newline>

address returns the GPIB address of the instrument. Response data typeis NR1.

Example :SYST:COMM:GPIB:ADDR 17
:SYST:COMM:GPIB:ADDR?
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Subsystem Commands
:SYSTem:COMMunicate:LAN:ADDRess

:SYSTem:COMMunicate:LAN: ADDRess

Setsthe static LAN (IP) address of the instrument. The setting is enabled by the

:SY STem:COMMunicate:L AN:UPDate command. This command setting is not

changed by power off or the * RST command.

:SY STem:COMMunicate:L AN:ADDRess address

:SY STem:COMMunicate:L AN:ADDRess? [ CURRent|STATiI(]

address IP address of the instrument. It must bein the A.B.C.D format
with 15 characters maximum. A, B, C, and D must be a number
from 0 to 225. Parameter datatypeis SPD.

address <newline>

address returns the static LAN (IP) address of the instrument. If the CURRent
parameter is set, address returns the present setting. If the STATic parameter is set,
address returns the reserved value for the next startup. Response datatypeis SRD.

:SYST:COMM:LAN:ADDR “192.168.100.100"
:SYST.COMM:LAN:ADDR?

:SYSTem:COMMunicate:L AN:BSTatus?
Returnsthe LAN boot status of the instrument.

:SY STem:COMMunicate:LAN:BSTatus?

status <newline>

status returns the following LAN boot status. Response datatype is CRD.
LAN_AUTO_IP Theinstrument booted with alocal |P address.
LAN_DHCP The instrument booted with a DHCP-assighed address.
LAN_FAULT The instrument cannot detect a connection.
LAN_STATIC The instrument booted with a static IP address.

:SYST.COMM:LAN:BST?
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Subsystem Commands
:SYSTem:COMMunicate:<LAN | TCPip>:CONTrol?

:SY STem:COMM unicate:<L AN|TCPip>:CONTrol?

Returns the control connection port number of the specified port.
:SY STem:COMMunicate:<LAN|TCPip>:CONTrol ?

port_number <newline>
port_number returns the control connection port number of the specified port.
Response datatypeis NR1.

:SYST.COMM:TCP.CONT?

:SYSTem:COMMunicate:LAN:DHCP

Enables or disables the use of the Dynamic Host Configuration Protocol (DHCP).
The setting is enabled by the :SY STem:COMMunicate:L AN:UPDate command.
This command setting is not changed by power off or the *RST command.

When DHCP is enabled, the instrument will try to obtain an |P address from a
DHCP server. If a DHCP server finds the instrument, it will assign a dynamic IP
address, subnet mask, and default gateway to the instrument. When DHCP is
disabled or unavailable, the instrument will use the static | P address, subnet mask,
and default gateway during power-on.

If aDHCP LAN addressis not assigned by a DHCP server, a static | P address will
be used after atimeout of approximately 2 minutes. For the instrument boot status,
see the :SY STem:COM Municate:L AN:BSTatus? command.

:SY STem:COMMunicate:L AN:DHCP mode

:SY STem:COMMunicate:LAN:DHCP?
mode DHCP off or on. OJOFF|1|ON. Parameter data type is boolean.

mode <newline>

mode returns 0 or 1, and indicates that DHCP is off or on, respectively. Response
datatypeis NR1.

:SYST:COMM:LAN:DHCP O

:SYST:COMM:LAN:DHCP?
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Subsystem Commands
:SYSTem:COMMunicate:LAN:DNS

:SYSTem:COMMunicate:LAN:DNS

Setsthe |P address of the DNS server. This command setting is not changed by
power off or the *RST command.

:SY STem:COMMunicate:LAN:DNS[j] address
:SY STem:COMMunicateL AN:DNS][j]? [CURRent|STATic]

address IP address of the DNS server. It must be in the A.B.C.D format
with 15 characters maximum. A, B, C, and D must be a number
from O to 255. Parameter datatypeis SPD.

address <newline>

address returns the | P address of the DNS server. If the CURRent parameter is set,
address returns the present setting. If the STATIic parameter is set, address returns
the reserved value for the next startup. Response datatypeis SRD.

:SYST:COMM:LAN:DNS “192.168.100.200"
:SYST:COMM:LAN:DNS2?

:SYSTem:COMMunicate:LAN:DOMain?

Returns the domain name of the network to which the instrument is connected.
:SY STem:COMMunicate:LAN:DOMain?

domain_name <newline>

domain_name returns the domain name of the network. Response data type is SRD.

:SYST:COMM:LAN:DOM?
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Subsystem Commands
:SYSTem:COMMunicate:LAN:<GATE | GATeway>

:SYSTem:COMMunicate:LAN:<GATE|GATeway>

Setsthe |P address of the default gateway. The setting is enabled by the

:SY STem:COMMunicate:L AN:UPDate command. This command setting is not

changed by power off or the *RST command. For <GATE|GATeway>, specify

GATE or GATeway.

:SY STem:COMMunicate:L AN:<GATE|GATeway> address

:SY STem:COMMunicate:L AN:<GATE|GATeway>? [ CURRent|STATIc]

address IP address of the default gateway. It must be in the A.B.C.D
format with 15 characters maximum. A, B, C, and D must be a
number from 0 to 225. Parameter datatypeis SPD.

address <newline>

address returns the | P address of the default gateway. If the CURRent parameter is
set, address returns the present setting. If the STATic parameter is set, address
returns the reserved value for the next startup. Response datatype is SRD.
:SYST:COMM:LAN:GATE “192.168.100.210"

:SYST.:COMM:LAN:GATE?

:SYSTem:COMMunicate:LAN:<HNAM ¢ HOST name>

Sets the host name of the instrument. The setting is enabled by the

:SY STem:COMMunicate:L AN:UPDate command. This command setting is not
changed by power off or the * RST command.

:SY STem:COMMunicate:L AN:<HNAMeJHOSTname> hostname

:SY STem:COMMunicate:L AN:<HNAMeHOST name>? [ CURRent|STATiIc]
hostname Host name. Up to 15 characters. Parameter data type is SPD.

hostname <newline>

hostname returns the host name of the instrument. If the CURRent parameter is set,
hosthame returns the present setting. If the STATic parameter is set, hostname
returns the reserved value for the next startup. Response datatypeis SRD.

:SYST:COMM:LAN:HNAM *“A-B2981A-00001"
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Subsystem Commands
:SYSTem:COMMunicate:LAN:MAC?

:SYST.COMM:LAN:HOST?

:SYSTem:COMMunicateeLAN:MAC?

Returns the MAC address of the instrument.
:SY STem:COMMunicate.LAN:MAC?

mac_address <newline>
mac_address returns the MAC address of the instrument. Response datatype is
SRD.

:SYST.:COMM:LAN:MAC?

:SYSTem:COMMunicate:L AN:SM A Sk

Sets the static subnet mask. The setting is enabled by the

:SY STem:COMMunicate:L AN:UPDate command. This command setting is not

changed by power off or the * RST command.

:SY STem:COMMunicate:L AN:SMA Sk subnet_mask

:SY STem:COMMunicate:L AN:SMASk? [ CURRent|STATI(]

subnet_mask Subnet mask. It must be in the A.B.C.D format with 15
characters maximum. A, B, C, and D must be a number from 0
to 255. Parameter datatypeis SPD.

subnet_mask <newline>

subnet_mask returns the subnet mask. If the CURRent parameter is set,
subnet_mask returns the present setting. If the STATic parameter is set, subnet_mask
returns the reserved value for the next startup. Response datatype is SRD.
:SYST:COMM:LAN:SMAS “255.255.255.0”

:SYST.COMM:LAN:SMAS?
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:SYSTem:COMMunicate:LAN:TELNet:PROMpt

:SY STem:COMMunicate:LAN:TEL Net: PROM pt

Sets the command prompt displayed during a Telnet session for establishing
communication with the instrument. This command setting is not changed by power
off or the *RST command.

Theinstrument uses LAN port 5024 for SCPI Telnet sessions, and 5025 for SCPI
Socket sessions.

A Telnet session can typically be started as shown below from ahost computer shell.
telnet ip_address port

:SY STem:COMMunicate:LAN: TEL Net: PROM pt prompt

:SY STem:COMMunicate:LAN: TEL Net: PROMpt?

prompt Command prompt. Up to 15 characters. Parameter datatypeis
SPD.

prompt <newline>

prompt returns the command prompt. Response data typeis SRD.

:SYST:COMM:LAN:TELN:PROM *“A-B2981A-00001> "
:SYST:COMM:LAN:TELN:PROM?

:SYSTem:COMMunicate:LAN: TEL Net: WM ESsage

Sets the wel come message displayed during a Telnet session when starting
communication with the instrument. This command setting is not changed by power
off or the *RST command.

Theinstrument uses LAN port 5024 for SCPI Telnet sessions, and 5025 for SCPI

Socket sessions.

:SY STem:COMMunicate:L AN: TEL Net: WM ESsage message

:SY STem:COMMunicate:L AN: TEL Net: WM ESsage?

message Welcome message. Up to 63 characters. Parameter datatypeis
SPD.

message <newline>

message returns the welcome message. Response data type is SRD.
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:SYSTem:COMMunicate:LAN:UPDate

:SYST:COMM:LAN:TELN:WMES “Welcome to A-B2981A-00001.”
:SYST:COMM:LAN:TELN:WMES?

:SYSTem:COMMunicate:L AN:UPDate

Disconnectsall active LAN and Web Interface connections, updates the LAN setup,
and restartsthe LAN interface with the new setup. The new setup may change the IP
address of the instrument.

:SY STem:COMMunicate.LAN:UPDate

:SYST:COMM:LAN:UPD

:SYSTem:COMMunicate:LAN:WINS
Setsthe |P address of the WINS server. This command setting is not changed by

power off or the *RST command.

:SY STem:COMMunicate:L AN:WINS[j] address

:SY STem:COMMunicate:LAN:WINS][j]? [CURRent|STATIc]

address IP address of the WINS server. It must bein the A.B.C.D format
with 15 characters maximum. A, B, C, and D must be a number
from 0 to 255. Parameter datatypeis SPD.

address <newline>

address returns the IP address of the WINS server. If the CURRent parameter is set,
address returns the present setting. If the STATic parameter is set, address returns
the reserved value for the next startup. Response datatypeis SRD.
:SYST:COMM:LAN:WINS “192.168.100.150"

:SYST:COMM:LAN:WINS2?
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:SYSTem:DATA:QUANTtity?

:SY STem:DATA:QUANILity?
Returns the number of datafor the specified channel in the data buffer.
:SY STem:DATA:QUANLity? [chanlist]

chanlist Channels. Parameter datatypeischannel list. (@1). See
“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

response <newline>

response returns the number of data. Response data typeis NR1. They are separated
by acomma.

:SYST:DATA:QUAN? (@1)

:SYSTem:DATE

Sets the date of theinternal clock. This command setting is not changed by power
off or the *RST command.

:SY STem:DATE year, month, day

:SY STem:DATE?

year Year. 4-digit integer. Parameter datatypeis NR1.

month Month. Integer from 1 to 12. Parameter datatypeis NR1.
day Day. Integer from 1 to 31. Parameter datatype isNR1.

response <newline>

response returns year, month, day. Each value is separated by a comma. Response
datatypeis NR1.

:SYST:DATE 2011,1,1

:SYSTem:ERRor:ALL?

Reads and returns all itemsin the error/event queue, and clears the queue.
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Subsystem Commands
:SYSTem:ERRor:CODE:ALL?

:SYSTem:ERRor:ALL?

response <newline>

response returns code,message which contains the error/event code and message.
Multiple responses are listed in the FIFO (first-in-first-out) order, separated by a
comma. Datatype of code is NR1 and message s is SRD.

If the queue is empty, the responseis +0,“No error”.

:SYST:ERR:ALL?

:SYSTem:ERRor:CODE:ALL?

Reads all itemsin the error/event queue, returns all codes, and clears the queue.
:SY STem:ERRor:CODE:ALL?

code <newline>

code returns the error/event code. Multiple responses are listed in the FIFO
(first-in-first-out) order, separated by a comma. Response data typeis NR1.

If the queue is empty, the responseis +0.

:SYST:ERR:CODE:ALL?

:SYSTem:ERRor:CODE[:NEXT]?

Reads and removes the top item in the error/event queue, and returns the top code.
:SY STem:ERRor:CODE[:NEXT]?

code <newline>
code returns the error/event code. Response datatypeis NR1.

If the queue is empty, the responseis +0.

:SYST:ERR:CODE?
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:SYSTem:ERRor:COUNt?

:SYSTem:ERRor:COUNt?

Returns the number of itemsin the error/event queue.
:SY STem:ERRor: COUNt?

response <newline>
response returns the number of items. Response datatypeis NR1.

If the queue is empty, the responseis +0.

:SYST:ERR:COUN?

:SYSTem:ERRor[:NEXT]?

Reads and removes the top item in the error/event queue, and returns the top code
and message.

:SY STem:ERRor[:NEXT]?

response <newline>

response returns code,message which contains the error/event code and message.
Multiple responses are listed in the FIFO (first-in-first-out) order, separated by a
comma. Data type of code is NR1 and message is SRD.

If the queue is empty, the responseis +0,“No error”.

:SYST:ERR?

:SY STem:HUM idity?

This command is available on B2985A/B2987A.

Returns the humidity measurement data from the humidity sensor.
:SY STem:HUM i dity?

response <newline>

response returns the present humidity of the humidity sensor. If the measurement is
failed, NaN is returned. Response datatype is NR3.
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Subsystem Commands
:SYSTem:INTerlock:TRIPped?

:SYST:HUM?

:SYSTem:INTerlock: TRIPped?

Returnsif the interlock circuit is close or open.
:SY STem:INTerlock: TRIPped?

mode <newline>

mode returns 0 or 1, and indicates that the interlock circuit is close or open,
respectively. Response datatypeis NR1.

:SYSTIINT:TRIP?

:SY STem: L FRequency

Selects the line frequency. This command setting is not changed by power off or the
*RST command.

:SY STem:LFRequency frequency
:SY STem:LFRequency?

frequency Line frequency. 50 (for 50 Hz)|60 (for 60 Hz). Parameter data
typeis NRL.

frequency <newline>

frequency returns the present setting, 50 or 60. Response datatypeis NR1.

:SYST:LFR 60
:SYST.LFR?
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:SYSTem:LFRequency:DETect:AUTO

:SY STem:L FRequency:DETect: AUTO

Selectsif auto-detection of power line frequency at power on is enabled or disabled.

The setup by this command is not changed after power off or by the *RST

command.

:SY STem:LFRequency:DETect: AUTO mode

:SY STem:LFRequency:DETect: AUTO?

mode Enables or disables the line frequency auto-detection at power
on. O|OFF|1|ON. Parameter data type is boolean.

mode=1 or ON enables the line frequency auto-detection at power on.

mode=0 or OFF disables the line frequency auto-detection at power on.

mode <newline>

mode returns 0 or 1, and indicates that the line frequency auto-detection at power on
is disabled or enabled, respectively. Response data type is NR1.

:SYST:LFR:DET:AUTO ON
:SYST.LFR:DET:AUTO?

:SY STem:L FRequency:DETect?
Detects the power line frequency and returns the result.
:SY STem:LFRequency:DETect?

response <newline>

response returnsthe result of the power line frequency detection, 50 or 60. Response
datatypeis NR1.

If the detection isfailed, an error occurs and returns the setting value before
command execution.

:SYST.LFR:DET?
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:SYSTem:LOCK:NAME?

:SYSTem:LOCK:NAME?

Returnsthe current I/O interface (the I/O interface in use by the querying computer).
:SYSTem:LOCK:NAME?

response <newline>

response returns GPIB, USB, VX111, or LAN <IP Address>, indicating the 1/O
interface being used by the querying compuiter.

:SYST.LOCK:NAME?

Use this command to determine the interface you are currently using. Then use the
:SY STem:L OCK:OWNer? command to determine which interface, if any, hasthe
lock.

:SYSTem:LOCK:OWNer?

Returnsthe 1/0 interface that currently has alock.
:SY STem:LOCK:OWNer?

response <newline>
response returns GPIB, USB, VX111, or LAN <IP Address>, which indicates the
I/O interface. If no interface has alock, then NONE is returned.

:SYST:LOCK:OWN?

When alock is active, Bit 13 in the Standard Operation Register will be set (see
:STATus: <M EA Surement|OPERati on|QUESti onable>: CONDition? command).
When the lock isreleased on all 1/O interfaces, this bit will be cleared.
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:SYSTem:LOCK:RELease

:SYSTem:LOCK:REL ease

Decrementsthelock count by one, and may release the I/O interface from which the
command is executed.

:SY STem:LOCK:REL ease
:SYST:LOCK:REL

When alock is active, Bit 13 in the Standard Operation Register will be set (see
:STATus. <M EA Surement|OPERati on|QUES!i onable>: CONDition? command).
When the lock isreleased on al /O interfaces, this bit will be cleared.

Note that for each successful lock request, alock release is required. Two requests
require two rel eases.

:SYSTem:LOCK:REQuest?

Requests alock of the current 1/0 interface. This provides a mechanism by which
you can lock the instrument's configuration or cooperatively share the instrument
with other computers.

:SY STem:LOCK:REQuest?

response <newline>

response returns 1 if the lock request is granted, or O if denied.
:SYST:LOCK:REQ?

L ock requests can be nested, and each request increases the lock count by 1. For
each request, you will need to issue arelease from the same I/O interface (see
:SY STem:L OCK:REL ease command).

Instrument locks are handled at the I/O interface level (GPIB, USB, LAN, etc.), and
you are responsible for all coordination between threads and/or programs on that
interface.

When areguest is granted, only 1/0 sessions from the present interface will be
allowed to change the state of the instrument. From other 1/0 interfaces, you can
query the state of the instrument, but no measurement configuration changes or
measurements will be allowed.

Locksfrom LAN sessions will be automatically released when aL AN disconnect is
detected.

4-182 Keysight B2980 SCPI Command Reference, Edition 1



Syntax

Parameter

Example

Syntax

Example

Syntax

Parameter

Query response

Subsystem Commands
:SYSTem:PON

When alock is granted, Bit 13 in the Standard Operation Register will be set (see

:STATus. <M EA Surement|OPERati on|QUES!i onable>: CONDition? command). In
addition, the entire instrument front panel, including the Local key, will be locked
down whilealock isin place (“KEYBOARD LOCKED” is displayed).

:SYSTem:PON

Specifies the power-on state.

The power-on state can be selected from the factory default reset condition (RST)
and user conditions RCLO, RCL1, RCL2, RCL3, and RCL4 which can be defined
by the *SAV 0, *SAV 1, *SAV 2, *SAV 3, and * SAV 4 commands, respectively.
:SY STtem:PON memory

memory Power-on state, RST(default)|RCLOJRCL1|RCL2|RCL 3|RCL4
Parameter datatypeis CPD.

:SYST:PON RCLO

:SY STem: PRESet
Presets the instrument settings and the front panel display.

:SY STem: PRESet

:SY ST:PRESet

:SYSTem:SET

Sends or loads the instrument setup data.

:SY STem:SET data
:SYSTem:SET?

data Instrument setup data. Parameter datatype is a definite length
arbitrary binary block.

Response is a definite length arbitrary binary block.
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:SYSTem:TEMPerature?

:SYSTem: TEM Per ature?
This command is available on B2985A/B2987A.

Returns the temperature measurement data from the currently-sel ected temperature
Sensor.

The temperature sensor is selected by :SY STem: TEM Perature: SEL ect command.

The unit of temperature data is specified by :SY STem: TEMPerature:UNIT
command.

:SY STem: TEM Perature?

response <newline>

response returns the present temperature from the temperature sensor. If the
measurement is failed, NaN is returned. Response data type is NR3.

:SYST.-TEMP?

:SY STem: TEM Perature: SEL ect
This command is available on B2985A/B2987A.
Selects the temperature sensor for temperature measurement.

:SY STem: TEM Perature: SEL ect sensor
:SY STem: TEM Perature: SEL ect?

sensor Temperature sensor. TC|HSENSsor. Parameter data typeis CPD.
sensor=TC selects the thermocouple.

sensor=HSENSsor selects the temperature sensor within the humidity sensor.

sensor <newline>

sensor returns the present temperature sensor, TC or HSEN. Response datatypeis
CRD.

:SYST.-TEMP:SEL TC
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:SYSTem:TEMPerature:UNIT

:SYST.-TEMP:SEL?

:SYSTem: TEMPerature:UNIT
This command is available on B2985A/B2987A.
Selects the unit for temperature measurement.
The systeminitial setting is Celsius.

:SY STem: TEM Perature:UNIT unit

:SY STem: TEM Perature:UNIT?

unit Temperature unit. C|CEL |F|[FAR|K. Parameter datatypeis CPD.
unit=C, CEL selects Celsius.

unit=F, FAR selects Fahrenheit.

unit=K selects Kelvin.

unit <newline>

unit returns the present setting, C, F or K. Response datatypeis CRD.

:SYST:TEMP:UNIT K
:SYST:TEMP:UNIT?
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:SYSTem:TIME

:SYSTem: TIME

Sets the time of the internal clock. This command setting is not changed by power
off or the *RST command.

:SYSTem: TIME hour, minute, second

:SYSTem: TIME?

hour Hour. Integer from 0 to 23. Parameter datatype is NR1.
minute Minute. Integer from 0 to 59. Parameter datatypeis NR1.
second Second. Integer from 0 to 59. Parameter datatypeis NR1.

response <newline>

response returns hour, minute, second. Each value is separated by a comma.
Response datatypeis NR1.

:SYST:TIME 23,59,59

SYSTem: TIME: TIMer:COUNt?

Returns the present count of the timer.
:SYSTem:TIME: TIMer:COUNt?

response <newline>

response returns the present timer count. Response data type is NR3.

:SYST:-TIME:TIM:COUN?

SYSTem: TIME: TIMer:COUNt:RESet: AUTO

Enables or disables the automatic reset function of the timer. If thisfunction is
enabled, the timer count is reset when the initiate action occurs.

:SYSTem: TIME: TIMer: COUNt:RESet: AUTO mode
:SYSTem: TIME:TIMer: COUNt:RESet: AUTO?

mode Automatic reset function on or off. OJOFF|1|ON (default).
Parameter datatype is boolean.
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:SYSTem:TIME:TIMer:COUNt:RESet[:IMMediate]

mode=1 or ON enables the automatic reset function.

mode=0 or OFF disables the automatic reset function.

mode <newline>

mode returns 0 or 1, and indicates that the automatic reset function is off or on,
respectively. Response datatypeis NR1.

:SYST:-TIME:TIM:COUN:RES.AUTO 0
:SYST:-TIME:TIM:COUN:RES.AUTO?

:SYSTem: TIME:TIMer:COUNt:RESet[:IMMediate]

Resets the timer count immediately.
:SYSTem:TIME: TIMer: COUNt:RESet[:IMMediate]

:SYST:-TIME:TIM:COUN:RES

:SYSTem:<TIN|TOUT>:POL arity
Sets the polarity of the trigger input/output function for the specified BNC

connector.

:SYSTem:<TIN|TOUT>:POL arity polarity

:SY STem:<TIN|TOUT>:POL arity?

polarity Polarity of thetrigger input/output function. NEG (default)|POS
Parameter datatypeis CPD.

polarity=POS sets positive polarity.

polarity=NEG sets negative polarity.

polarity <newline>

polarity returns POS or NEG. Response datatypeis CRD.

:SYST:TIN:POL NEG
:SYST.TOUT:POL?
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:SYSTem:TOUT:TYPE

:SYSTem: TOUT:. TYPE
Selects the output trigger type for the specified GPIO pin.

:SYSTem: TOUT:TYPE type

:SYSTem:TOUT:TYPE?

type Trigger type. EDGE (default)|[LEVel. Parameter datatypeis
CPD.

type=EDGE selects the Edge trigger.

type=LEVel selectsthe Leve trigger.

response <newline>

response returns the present setting of trigger type, EDGE or LEV. Response data
typeis CRD.

:SYST:TOUT:-TYPE LEV

:SYST:TOUT:TYPE?

:SYSTem: TOUT[:EDGE]:POSition
Selects the trigger output timing for the specified GPIO pin.

:SY STem: TOUT[:EDGE]:POSition position

:SY STem: TOUT[:EDGE]:POSition?

position Output trigger timing. BEFore|]AFTer|BOTH (default).
Parameter datatypeis CPD.

type=BEFore enables trigger output at the beginning of arm, trigger, and device
actions (transient or acquire).

type=AFTer enablestrigger output at the end of arm, trigger, and device actions
(transient or acquire).

type=BOTH enables trigger output at both beginning and end of arm, trigger, and
device actions (transient or acquire).

response <newline>
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:SYSTem:TOUT[:EDGE]:WIDTh

response returns the present setting of output trigger timing, BEF, AFT or BOTH.
Response data typeis CRD.

:SYST. TOUT:POS BEF
:SYST: TOUT:POS?

:SY STem: TOUT[:EDGE]:WIDTh
Sets the pulse width of the output trigger from the specified GPIO pin.

:SY STem: TOUT[:EDGE]:WIDTh width
:SY STem: TOUT[:EDGE]:WIDTh? [width]

width Pulse width. value (1E- 5to 1E- 2, in seconds)|
MINimum|MAXimum|DEFault (default is 0.1 ms). Parameter
datatypeis NRf+. Query does not support width=value.

width <newline>

width returns the present setting. If a parameter is specified, width returns the value
assigned to DEF, MIN, or MAX. Response data type is NR3.

:SYST:-TOUT:WIDT 1E- 5
:SYST:-TOUT:WIDT?

:SYSTem:VERSon?

Returns the version of the SCPI standard. This command setting is not changed by
power off or the *RST command.

:SYSTem:VERSion?

response <newline>

response returns the version of the SCPI standard. For example, 1999.0. Response
datatypeis NR2.

:SYST.VERS?
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:TRACe:BIN:CENTer

TRACe Subsystem

For the numeric suffix [c], see “Numeric Suffix” on page 1-8.

:TRACe:BIN:CENTer

Sets the center value of histogram on Histogram view.

:TRACe[c]:BIN:CENTer center
‘TRACe[C]:BIN:CENTer?

center Center value. Parameter data typeis NRf.

center <newline>

center returns the present center value setting of histogram. Response data typeis
NRS.

:TRAC:BIN:CENT 1E-6

:TRAC:BIN:CENT?

:TRACe:BIN:COUNt

Sets the number of binsfor histogram on Histogram view.

If the range of measurement resultsis over the range cal cul ated from the center
value set by : TRACe:BIN:CENTer, the bin width set by :TRACe:BIN:WIDTh, and
the number of bins set by this command, the system increases the number of bins up
to 100 to fit the range of measurement results. So the actual number of bins may be
different from the setting by this command. To confirm the actual number of binsfor
present measurement results, use : TRACe:BIN:COUNt:ACTual?

:TRACe[c]:BIN:COUNt count
:TRACe[c]:BIN:COUNt? [count]
count Number of bins. value (0 to

100)|MINimum|MA Ximum|DEFault (default is 0). Parameter
datatypeis NR1. Query does not support count=value.
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:TRACe:BIN:COUNt:ACTual?

count <newline>

count returns the present setting of number of bins. If aparameter is specified, count
returns the value assigned to DEF, MIN, or MAX. Response data typeis NR1.

:TRAC:BIN:COUN 20
:TRAC:BIN:COUN?

' TRACeBIN:COUNt:ACTual?

Gets the actual number of binsfor histogram on Histogram view.
‘TRACe[c]:BIN:COUNt:ACTua ?

count <newline>

count returns the actual number of bins. Response datatypeis NR1.

‘TRAC:BIN:COUN:ACT?

:TRACeBIN:DATA:<CURRent|LIMit|[MATH|RESIsta
ncelVOLTage>?

Returns the number of datain each bin on Histogram view.

"TRACe[]:BIN:DATA<CURRent|L IMit|MATH|RESistance]V OL Tage>?

For <CURRent|LIMit|MATH|RESistance]V OLTage>, specify CURRent for current
measurement data in the trace buffer, LIMit for the limit test datain the trace buffer,
MATH for calculation result datain the trace buffer, RESistance for resistance
measurement datain the trace buffer, or VOLTage for voltage measurement datain
the trace buffer.

B2981A/B2983A can specify CURRent, LIMit and MATH only.

response <newline>

Returns the number of datawithin each bin in order from bin for smaller
measurement data. Response datatypeisthelist of NR1. Each valueis separated by
acomma

‘TRAC:BIN:DATA:CURR?
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:TRACe:BIN:DATA:<CURRent | LIMit | MATH | RESistance | VOLTage>:00B?

:TRACeBIN:DATA:<CURRent|LIMit|[MATH|RESIsta
ncelVOLTage>:0O0B?

Returns the number of datathat is out of bins range on Histogram view.

"TRACe[]:BIN:DATA<CURRent|L IMit|MATH|RESistancelV OL Tage>:00B?

For <CURRent|LIMit|MATH|RESistance]V OLTage>, specify CURRent for current
measurement data in the trace buffer, LIMit for the limit test datain the trace buffer,
MATH for calculation result datain the trace buffer, RESistance for resistance
measurement datain the trace buffer, or VOLTage for voltage measurement datain
the trace buffer.

B2981A/B2983A can specify CURRent, LIMit and MATH only.

response <newline>

response returns lower ,upper. lower isthe number of datathat islower than the
lowest bin range and upper is the number of datathat is higher than the highest bin
range. Each value is separated by a comma. Response datatypeis NR1.

:TRAC:BIN:DATA:CURR:OOB?

‘TRACeBIN:WIDTh

Sets the bin width on Histogram view.

‘TRACe[c]:BIN:WIDTh width
:TRACe[c]:BIN:WIDTh?

width Bin width. Parameter datatype is NRf.

width <newline>

width returns the present bin width setting of histogram. Response datatypeis NR3.

‘TRAC:BIN:WIDT 1E-7
‘TRAC:BIN:WIDT?
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:TRACe:CLEar

:TRACe:CLEar

Clearsthe trace buffer of the specified channel. This command is effective when the
trace buffer control mode is set to NEV by the :TRACe:FEED:CONTrol command.

:TRACe[c]:CLEar

:TRAC.CLE

:-TRACe:DATA?

Returns data in the trace buffer. The data placed in the buffer is specified by the
‘TRACe:FEED command.

‘TRACe[c]:DATA? [offset[, size]]
offset Indicates the beginning of the datareceived. nCURRent|STARt
(default). Parameter datatypeis NR1 or CPD.

offset=n specifiesthe n+ 1th data. n isan integer, 0 to maximum
(depends on the buffer state).

offset=CURR specifies the present data position.
offset=STAR specifies the top of trace buffer. Same as offset=0.

size Number of datato be received. 1 to maximum (depends on the
buffer state). Parameter datatype is NR1. If this parameter is
not specified, all data from offset is returned.

data <newline>

Response data type is NR3. See “ Data Output Format” on page 1-12.

‘TRAC:DATA?0,10

Keysight B2980 SCPI Command Reference, Edition 1 4-193



Syntax

NOTE

Parameter

Query response

Example

Syntax
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:TRACe:DATA:<CURRent|LIMit| MATH | RESistance | VOLTage>?

:TRACe:DATA:<CURRent|LIMit|MATH|RESistancelV
OLTage>?

Returns specified measurement data in the trace buffer. The data stored in the buffer
is specified by the :TRACe:FEED command.
:TRACe[c]:DATA:<CURRent|LIMit|MATH|RESi stance|]V OLTage>? [ offset[, size]]

For <CURRent|LIMit|MATH|RESistance]V OLTage>, specify CURRent for current
measurement data in the trace buffer, LIMit for the limit test datain the trace buffer,
MATH for calculation result datain the trace buffer, RESistance for resistance
measurement datain the trace buffer, or VOLTage for voltage measurement datain
the trace buffer.

B2981A/B2983A can specify CURRent, LIMit and MATH only.

offset Specifies the beginning of the data to be received.
N|CURRent|STARt (default). Parameter data typeis NR1 or
CPD.

offset=n specifiesthe n+ 1th data. n isan integer, 0 to maximum
(depends on the buffer state).

offset=CURR specifies the present data position.
offset=STAR specifies the top of trace buffer. Same as offset=0.

size Number of datato be received. 1 to maximum (depends on the
buffer state). Parameter datatype is NR1. If this parameter is
not specified, all data from offset is returned.

data <newline>

Response data type is NR3. See “ Data Output Format” on page 1-12.

‘TRAC:DATA:CURR?0,10

:TRACe:FEED

Specifies the data placed in the trace buffer. This command is effective when the
trace buffer control mode is set to NEV by the :TRACe:FEED:CONTrol command.

:TRACe|[c]:FEED type
:TRACe[c]:FEED?
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Subsystem Commands
:TRACe:FEED:CONTrol

type Datatype. LIMit|MATH|SENSe (default). Parameter data type
isCPD.

type=SENS specifies the measurement result data, which contains all of the voltage
measurement data, current measurement data, resistance measurement data, time
data, status data, or source output setting data specified by the

:FORMat:EL EMents: SEN Se command.

type=LIM specifies the limit test data. The data contains the limit test data, time
data, or status data specified by the :FORMat:EL EMents:CAL Culate command. See
:CALCulate:DATA? for the limit test data

type=MATH specifies the calculation result data. The data contains the calculation
result, time data, or status data specified by the :FORMat:EL EMents:CAL Culate
command. See :CAL Culate:MATH:DATA? for more information.

type <newline>

type returns the present setting of datatype, MATH or SENS. Response datatypeis
CRD.

:TRAC:FEED MATH

:TRAC:FEED?

:TRACeFEED:CONTrol

Selects the trace buffer control.

:TRACe[c]:FEED:CONTrol mode

‘TRACe|[c]:FEED:CONTrol?

mode Trace buffer control mode. NEXT|NEVer (default). Parameter
datatypeis CPD.

mode=NEV disables write operation to the trace buffer. The : TRACe:CLEar,
:TRACe:FEED, and : TRACe:POINts commands can be used.

mode=NEXT enables write operation until buffer full. Buffer full changes mode to
NEV automatically. No error occurs.
mode <newline>

mode returns the present setting of the control mode, NEXT or NEV. Response data
typeis CRD.
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Subsystem Commands
:TRACe:FREE?

‘TRAC:FEED:CONT NEXT
‘TRAC:FEED:CONT?

:TRACe:FREE?

Returns the available size (available) and the total size (total) of the trace buffer.
:TRACe[c]:FREE?

response <newline>
response returns available,total. Each value is separated by acomma. Response data
typeis NRL1.

‘TRAC:FREE?

:TRACe:POINts

Sets the size of the trace buffer. This command is effective when the trace buffer

control mode is set to NEV by the :TRACe:FEED:CONTrol command.

:TRACe[c]:POINts points

:TRAC€[c]:POINts? [points]

points Size. value (1 to 100000)|M INimum|MAXimum|DEFault
(default is 100000). Parameter datatypeis NR1. Query does not
support points=value.

points <newline>

points returns the present setting of the buffer size. If aparameter is specified, points

returns the value assigned to DEF, MIN, or MAX. Response data typeis NR1.

:TRAC:POIN 10000

:-TRAC:POIN?
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Subsystem Commands
:TRACe:POINts:ACTual?

:TRACe:POINtsACTual?
Returns the number of datain the trace buffer.
:TRACe[C]:POINts:ACTua?

points <newline>

points returns the number of data in the trace buffer. Response datatypeis NR1.

:TRAC:POIN:ACT?

" TRACe: STATIistic:DATA?

Returns the result of the statistical operation for the data stored in the trace buffer.
Before executing this command, the statistical operation must be specified by the
"TRACe:STATistic:FORMat command.

If the trace buffer is storing raw measurement data for multiple data types, the
dtatistical operation is performed for all measurement data.

Statistical operation is not available for the TIME and STATus data.
"TRACe|[C]:STATistic.DATA?

response <newline>

response returns the result of the statistical operation. Response datatype is NR3.
See “Data Output Format” on page 1-12.

‘TRAC:STAT:DATA?
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Subsystem Commands
:TRACe:STATistic:FORMat

‘" TRACe STATistic.FORM at
Selects the statistical operation performed by the : TRACe: STATistic:.DATA?

command.

Syntax :TRACe|[C]:STATistic:FORMat operation
:TRAC€[C]:STATistic:FORMat?

Parameter operation Statistical operation. MINimum|MAXimum|SDEViation|

PKPK|MEAN (default). Parameter data typeis CPD.

operation=MEAN sets the operation for obtaining the mean value.
operation=SDEV sets the operation for obtaining the standard deviation.
operation=PK PK sets the operation for obtaining the peak to peak value.
operation=MIN sets the operation for obtaining the minimum value.

operation=MAX sets the operation for obtaining the maximum value.

Query response operation <newline>
operation returns the present setting of the statistical operation, MEAN, SDEV,
PKPK, MIN, or MAX. Response data typeis CRD.

Example :TRAC:STAT:FORM PKPK
:TRAC:STAT.:FORM?
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:-TRACe:TSTamp:FORMat

:TRACe TSTamp:FORMat

Selects the rule for reading the timestamp data in the trace buffer.

:TRACe[c]:TSTamp:FORMat rule

:TRACe[c]:TSTamp:FORMat?

rule Rule for reading the timestamp data. DELTalABSolute
(default). Parameter datatypeis CPD.

rule=ABS sets the returned data to the incremental value for the first timestamp
data

rule=DELT sets the returned data to the incremental value for the previous
timestamp data.

rule <newline>

rule returns the present setting of the rule, DELT or ABS. Response datatypeis
CRD.

:TRAC:TST:FORM DELT

:TRAC.TST:FORM?
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Subsystem Commands
:ABORt<:ACQuire | : TRANsient|[:ALL]>

TRIGger Subsystem

For the numeric suffix [c], see “Numeric Suffix” on page 1-8.

:ABORt<:ACQuirel: TRANsient|[:ALL]>
Aborts the specified device action for the specified channel. Trigger statusis
changed to idle.

Syntax :ABORt<:ACQuire: TRANsient|[:ALL]> [chanlist]

For <:ACQuire|; TRANsient|[:ALL]>, specify :ACQuire for measurement,
:TRANSsient for source output, or :ALL for both device actions.

NOTE TRANSient is not available on B2981A/B2983A.

Parameter chanlist Channels. Parameter data typeis channel list. (@1). See
“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

Example :ABOR:ACQ (@1)

:ARM<:ACQuirg: TRANsient|[:ALL]>[:IMMediate]

Sends an immediate arm trigger for the specified device action to the specified
channel. When the status of the specified device action isinitiated, the arm trigger
causes alayer change from arm to trigger.

Syntax :ARM<:ACQuire: TRANsient|[:ALL]>[:IMMediate] [chanlist]

For <:ACQuire|; TRANsient|[:ALL]>, specify :ACQuire for measurement,
:TRANSsient for source output, or :ALL for both device actions.

NOTE TRANSient is not available on B2981A/B2983A.

Parameter chanlist Channels. Parameter data typeis channel list. (@1). See
“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
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Subsystem Commands
:ARM<:ACQuire | :TRANsient | [:ALL]>[:LAYer]:BYPass

If this parameter is not specified, chanlist=(@1) is set.

:ARM:ACQ (@1)

:ARM<:ACQuireg: TRANsient|[:ALL]>[:LAYer]:BY Pas
S

Enables or disables a bypass for the event detector in the arm layer.

:ARM[c]<:ACQuire|: TRANsient|[:ALL]>[:LAYer]:BY Pass bypass
:ARM[c]<:ACQuire|: TRANsient>[:LAYer]:BY Pass?

For <:ACQuire|; TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANS ent is not available on B2981A/B2983A.

bypass Bypass setting. ONCE|OFF (default). Parameter datatypeis
CPD.
bypass=OFF disables the bypass.

bypass=ONCE enables the bypass, but only for thefirst passage.

response <newline>

response returns the present setting of the bypass, OFF or ONCE. Response data
typeis CRD.

:ARM:BY P ONCE

:ARM:ACQ:BYP?
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Syntax

Subsystem Commands
:ARM<:ACQuire | :TRANsient | [:ALL]>[:LAYer]:COUNt

:ARM<:ACQuireg: TRANsient|[:ALL]>[:LAYer]:COUN
t

Sets the arm count for the specified device action.

:ARM[c]<:ACQuire|: TRANsient|[:ALL]>[:LAYer]:COUNt arm_count
:ARM[c]<:ACQuire|: TRANsient>[:LAYer]:COUNt? [arm_count]
:ARM[c][:ALL][:LAYer]:COUNt?arm_count

For <:ACQuire|; TRANsient|[:ALL]>, specify :ACQuire for measurement,

:TRANSsient for source output, or :ALL for both device actions.

TRANSsient is not available on B2981A/B2983A.

arm_count Arm count. value (1 to 100000 or 2147483647)|INFinity|
MINimum|MAXimum|DEFault (default is 1). Parameter data
typeis NRf+. value=2147483647 indicates infinity.

Query does not support arm_count=value and INFinity.

Arm count x Trigger count must be less than 100001.

response <newline>

response returns the present setting of arm count. If a parameter is specified,
response returnsthe value assigned to DEF, MIN, MAX, or INF. Response datatype
isNRL1. If the arm count is set to infinity, response returns 2147483647.
:ARM:COUN 10

‘ARM:ACQ:COUN?

:ARM<:ACQuireg: TRANsient|[:ALL]>[:LAYer].DELay
Setsthe arm delay for the specified device action.

:ARM[c]<:ACQuire|: TRANsient|[:ALL]>[:LAYer]:DELay delay
:ARM[c]<:ACQuirel: TRANsient>[:LAYer]:DELay? [delay]
:ARM[C][:ALL][:LAYer]:DELay? delay

For <:ACQuire|; TRANsient|[:ALL]>, specify :ACQuire for measurement,
:TRANSsient for source output, or :ALL for both device actions.
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Syntax
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Query response

Example

Subsystem Commands
:ARM<:ACQuire | :TRANsient|[:ALL]>[:LAYer]:SOURce:LAN

TRANS ent is not available on B2981A/B2983A.

delay Arm delay, in seconds. value (0 to 1200000)|MINimum)|
MAXimum|DEFault (default is 0). Parameter datatypeis
NRf+. Query does not support delay=value.

response <newline>

response returns the present setting of arm delay. If a parameter is specified,
response returns the value assigned to DEF, MIN, or MAX. Response datatypeis
NR3.

:ARM:DEL 0.1
:ARM:ACQ:DEL?

:ARM<:ACQuire: TRANsient|[:ALL]>[:LAYer]:SOUR
ce:LAN

Specifies one or more L X1 triggers used for the arm source for the specified device
action.

:ARM[c]<:ACQuirel: TRANsient|[:ALL]>[:LAYer]:SOURce:LAN lan_id{ lan_id}
:ARM[c]<:ACQuirel: TRANsient>[:LAYer]:SOURce:LAN?

For <:ACQuire: TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANS ent is not available on B2981A/B2983A.

lan_id LAN ID of theLXI trigger. LANO|LANL1|LAN2|LAN3JLAN4]|
LANS|LANGJLANTY. All is selected as default. Parameter data
typeis CPD.

response <newline>

response returns the present setting, LANO through LAN7. Response datatypeis
CRD. Multiple responses are separated by a comma.

‘ARM:SOUR:LAN LAN7
‘ARM:ACQ:SOUR:LAN?
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Subsystem Commands
:ARM<:ACQuire | :TRANsient | [:ALL]>[:LAYer]:SOURce[:SIGNal]

:ARM<:ACQuire: TRANsient|[:ALL]>[:LAYer]:SOUR
cel:SIGNal]

Selects the arm source for the specified device action.

:ARM|c]<:ACQuire|: TRANsient|[:ALL]>[:LAYer]:SOURce[:SIGNal] source
:ARM|c]<:ACQuire|: TRANsient>[:LAYer]:SOURce[:SIGNal]?

For <:ACQuire|; TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANSsient is not available on B2981A/B2983A.

source Arm source. AINT (default)|BUSITIMer|INTLINT2LAN]|
EXTLUEXT2IEXT3EXT4EXTSEXTEIEXTY. Parameter data
typeis CPD.

source=AINT (automatic internal) automatically selects the arm source most
suitable for the present operating mode by using internal algorithms.

source=BUS sel ects the remote interface trigger command such as the group
execute trigger (GET) and the * TRG command.

source=TIMer selectsasignal internally generated every interval set by the
:ARM<:ACQuire|: TRANsient|[:ALL]>[:LAYer]:TIMer command.

source=INT1 or INT2 selectsasignal from the internal bus 1 or 2, respectively.

source=L AN selects the L XI trigger specified by the
:ARM<:ACQuire.: TRANsient|[:ALL]>[:LAYer]:SOURce:LAN command.

source=EXTn selects a signal from the GPIO pin n, which is an input port of the
Digital 1/0 D-sub connector on the rear panel. n=1to 7.

response <newline>

response returns the present setting of arm source, AINT, BUS, TIM, INT1, INT2,
LAN, or EXT1 through EXT7. Response datatypeis CRD.

:ARM:SOUR AINT

:ARM:ACQ:SOUR?
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:ARM<:ACQuire | :TRANsient | [:ALL]>[:LAYer]:TIMer

:ARM<:ACQuireg: TRANsient|[:ALL]>[:LAYer]:TIMer

Setstheinterval of the TIMer arm source for the specified device action.

:ARM[c]<:ACQuire|: TRANsient|[:ALL]>[:LAYer]:TIMer interval
:ARM[c]<:ACQuire|: TRANsient>[:LAYer]: TIMer? [interval]
AARM[c][:ALL][:LAYer]:TIMer?interval

For <:ACQuire: TRANsient|[:ALL]>, specify :ACQuire for measurement,
:TRANSsient for source output, or :ALL for both device actions.

TRANS ent is not available on B2981A/B2983A.

interval Interval, in seconds. value (1E- 5 to 1E+5)|MINimum)|
MAXimum|DEFault (default is 1E- 5). Parameter datatypeis
NRf+. Query does not support interval=value.

response <newline>

response returns the present setting of interval. If a parameter is specified, response
returns the value assigned to DEF, MIN, or MAX. Response data typeis NR3.
ARM:TIM 2E-4

:ARM:ACQ:TIM?
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Subsystem Commands
:ARM<:ACQuire | :TRANsient | [:ALL]>[:LAYer]:TOUTput:SIGNal

:ARM<:ACQuireg: TRANsient|[:ALL]>[:LAYer]:TOUT
put:SIGNal

Selects the trigger output for the status change between the idle state and the arm
layer. Multiple trigger output ports can be set.

‘ARM[c]<:ACQuirel: TRANsient|[:ALL]>[:LAYer]: TOUTput:SIGNal
output{ ,output}
:ARM[c]<:ACQuire|: TRANsient>[:LAYer]: TOUTput:SIGNal?

For <:ACQuire|; TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANSsient is not available on B2981A/B2983A.

output Trigger output port. EXT1 (default)|EXT2IEXT3|EX T4
EXTS5EXTEIEXT7ILAN|INTL|INT2. Parameter datatypeis
CPD.

output=INT1 or INT2 selects the internal bus 1 or 2, respectively.
output=L AN selectsaL AN port.

output=EXTn selects the GPIO pin n, which is an output port of the Digita 1/0
D-sub connector on the rear panel. n=1to 7.

response <newline>

response returns the present setting, INT1, INT2, LAN, or EXT1 through EXT7.
Response data type is CRD. Multiple responses are separated by a comma.

‘ARM:TOUT:SIGN EXT1
‘ARM:ACQ:TOUT:SIGN?

:ARM<:ACQuirg: TRANsient|[:ALL]>[:LAYer]:TOUT
put[:STATe]

Enables or disables the trigger output for the status change between the idle state
and the arm layer.

‘ARM[c]<:ACQuire|: TRANsient|[:ALL]>[:LAYer]: TOUTput[:STATe] mode
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Subsystem Commands
:IDLE<:ACQuire | :TRANsient |[:ALL]>?

:ARM[c]<:ACQuirel: TRANsient>[:LAYer]:- TOUTput[:STATe]?

For <:ACQuire: TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANS ent is not available on B2981A/B2983A.

mode Trigger output ON or OFF. 1|ON|0|OFF (default). Parameter
datatypeis boolean.

mode=1 or ON enables the trigger output.
mode=0 or OFF disables the trigger output.

response <newline>

responsereturns 1 or 0, and indicates that the trigger output is on or off, respectively.
Response datatypeis NR1.

:ARM:TOUT 1
:ARM:ACQ:TOUT:STAT?

!IDLE<:ACQuire|: TRANsent|[[:ALL]>?

Checks the status of the specified device action for the specified channel, and waits
until the statusis changed to idle.

:IDLE[c]<:ACQuire: TRANsient|[:ALL]>?

For <:ACQuire|; TRANsient|[:ALL]>, specify :ACQuire for measurement,
:TRANSsient for source output, or :ALL for both device actions.

TRANS ent is not available on B2981A/B2983A.

response <newline>

response returns 1 if the specified device action isin the idle state. Response data
typeis NRL.

IDLE:ACQ
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Subsystem Commands
:INITiate[:IMMediate]<:ACQuire | :TRANsient | [:ALL]>

!INITiate:IMMediate]<:ACQuire|: TRANsient|[:ALL]>

Initiates the specified device action for the specified channel. Trigger statusis
changed from idle to initiated.

:INITiate[: MM ediate] <:ACQuire: TRANsient|:ALL]> [chanlis(]

For <:ACQuire: TRANsient|[:ALL]>, specify :ACQuire for measurement,
:TRANSsient for source output, or :ALL for both device actions.

TRANS ent is not available on B2981A/B2983A.

chanlist Channels. Parameter data typeis channel list. (@1). See
“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

INIT:ACQ (@1)

‘TRIGger<:ACQuire|: TRANsent|[:ALL]>:BY Pass

Enables or disables a bypass for the event detector in the trigger layer.

:TRIGger[c]<:ACQuire|: TRANsient|[:ALL]>:BY Pass bypass
:TRIGger[c]<:ACQuire|. TRANs ent>:BY Pass?

For <:ACQuire: TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANS ent is not available on B2981A/B2983A.

bypass Bypass setting. ONCE|OFF (default). Parameter datatypeis
CPD.
bypass=OFF disables the bypass.

bypass=ONCE enables the bypass, but only for the first passage.

response <newline>

response returns the present setting of the bypass, OFF or ONCE. Response data
typeis CRD.
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Subsystem Commands
:TRIGger<:ACQuire | :TRANsient|[:ALL]>:COUNt

‘TRIG:BYP ONCE
‘TRIGTRAN:BYP?

"TRIGger<:ACQuire|: TRANsient|[:ALL]>:COUNt
Setsthe trigger count for the specified device action.

‘TRIGger[c]<:ACQuire|: TRANsient|[:ALL]>:COUNIt trigger_count
‘TRIGger[c]<:ACQuire|: TRANsient>:COUNt?[trigger_count]
‘TRIGger[c][:ALL]:COUNt?trigger_count

For <:ACQuire|; TRANsient|[:ALL]>, specify :ACQuire for measurement,

:TRANSsient for source output, or :ALL for both device actions.

TRANSient is not available on B2981A/B2983A.

trigger_count Trigger count. value (1 to 100000 or 2147483647)|INFinity|
MINimum|MAXimum|DEFault (default is 1). Parameter data
typeis NRf+. value=2147483647 indicates infinity.

Query does not support trigger_count=value and INFinity.

Arm count x Trigger count must be less than 100001.

response <newline>

response returns the present setting of trigger count. If a parameter is specified,
response returns the value assigned to DEF, MIN, or MAX. Response datatypeis
NRL1.

:TRIG:COUN 10

‘TRIG:TRAN:COUN?
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Subsystem Commands
:TRIGger<:ACQuire | :TRANsient|[:ALL]>:DELay

' TRIGger<:ACQuire|: TRANsient|[:ALL]>:DELay
Setsthe trigger delay for the specified device action.

:TRIGger[c]<:ACQuire|: TRANsient|[:ALL]>:DELay delay
:TRIGger[c]<:ACQuire|: TRANsient>:DELay? [delay]
:TRIGger[c][:ALL]:DELay? delay

For <:ACQuire: TRANsient|[:ALL]>, specify :ACQuire for measurement,
:TRANSsient for source output, or :ALL for both device actions.

TRANS ent is not available on B2981A/B2983A.

delay Trigger delay, in seconds. value (0 to 1200000)|MINimum)|
MAXimum|DEFault (default is 0). Parameter datatypeis
NRf+. Query does not support delay=value.

response <newline>

response returns the present setting of trigger delay. If a parameter is specified,
response returns the value assigned to DEF, MIN, or MAX. Response datatypeis
NRS.

:TRIG:DEL 0.1

‘TRIG:TRAN:DEL?

:TRIGger<:ACQuire|: TRANsient|[:ALL]>[:IMMediate
]

Sends an immediate trigger for the specified device action to the specified channel.
When the status of the specified device action isinitiated, the trigger causes the
specified device action.

" TRIGger<:ACQuire|: TRANsient|[:ALL]>[:IMMediate] [chanlist]

For <:ACQuire|; TRANsient|[:ALL]>, specify :ACQuire for measurement,
:TRANSsient for source output, or :ALL for both device actions.

TRANSient is not available on B2981A/B2983A.
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Subsystem Commands
:TRIGger<:ACQuire | :TRANsient|[:ALL]>:SOURce:LAN

chanlist Channels. Parameter data typeischannel list. (@1). See
“Channel List Parameter” on page 1-8.

(@1) selects channel 1.
If this parameter is not specified, chanlist=(@1) is set.

- TRIG:ACQ (@1)

" TRIGger<:ACQuirel: TRANsient|[:ALL]>:SOURce L
AN

Specifies one or more L X1 triggers used for the trigger source for the specified
device action.

‘TRIGger[c]<:ACQuire|: TRANs ent|[:ALL]>:SOURce:LAN lan _id{ lan id}
‘TRIGger[c]<:ACQuirel: TRANs ent>:SOURce:LAN?

For <:ACQuire|; TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANS ent is not available on B2981A/B2983A.

lan_id LAN ID of theLXI trigger. LANO|LAN1|LAN2JLAN3JLAN4]|
LANS|LANG|LANTY. All is selected as default. Parameter data
typeis CPD.

response <newline>

response returns the present setting, LANO through LAN7. Response datatypeis
CRD. Multiple responses are separated by a comma.

:TRIG:SOUR:LAN LAN7

:TRIG:TRAN:SOUR:LAN?
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Syntax

NOTE

Parameter

Query response

Example

Subsystem Commands
:TRIGger<:ACQuire | :TRANsient|[:ALL]>:SOURce[:SIGNal]

:TRIGger<:ACQuire|: TRANsient|[:ALL]>:SOURce|: S|
GNal]

Selects the trigger source for the specified device action.

" TRIGger[c]<:ACQuirel: TRANS ent|[:ALL]>:SOURce[:SIGNal] source
' TRIGger[c]<:ACQuirel: TRANs ent>:SOURce[:SIGNal]?

For <:ACQuire|; TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANSsient is not available on B2981A/B2983A.

source Trigger source. AINT (default)|BUSITIMer|INTL|INT2|
LAN[EXTLEXT2EXT3EXT4|EXT5EXT6|EXTY. Parameter
datatypeis CPD.

source=AINT (automatic internal) automatically selects the trigger source most
suitable for the present operating mode by using internal algorithms.

source=BUS sel ects the remote interface trigger command such as the group
execute trigger (GET) and the * TRG command.

source=TIMer selectsasignal internally generated every interval set by the
‘TRIGger<:ACQuire|. TRANsient|[:ALL]>:TIMer command.

source=INT1 or INT2 selectsasignal from the internal bus 1 or 2, respectively.

source=LANnN selectsa L X trigger specified by the
" TRIGger<:ACQuire|: TRANsient|[:ALL]>:SOURce:LAN command.

source=EXTn selects a signal from the GPIO pin n, which is an input port of the
Digital 1/0 D-sub connector on the rear panel. n=1to 7.

response <newline>

response returns the present setting of trigger source, AINT, BUS, TIM, INT1,
INT2, LAN, or EXT1 through EXT7. Response datatypeis CRD.
‘TRIG:SOUR EXT1

:TRIG:TRAN:SOUR:SIGN?
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Syntax

NOTE

Parameter

Query response

Example

Subsystem Commands
:TRIGger<:ACQuire | :TRANsient|[:ALL]>:TIMer

' TRIGger<:ACQuirel: TRANsient|[:ALL]>:TIMer

Setstheinterval of the TIMer trigger source for the specified device action.

:TRIGger[c]<:ACQuire.TRANs ent|[:ALL]>:TIMer interval
:TRIGger[c]<:ACQuire|. TRANsient>:TIMer? [interval]
:TRIGger[c][:ALL]:TIMer?interval

For <:ACQuire: TRANsient|[:ALL]>, specify :ACQuire for measurement,
:TRANSsient for source output, or :ALL for both device actions.

TRANS ent is not available on B2981A/B2983A.

interval Interval, in seconds. value (1E- 5 to 1E+5)|MINimum)|
MAXimum|DEFault (default is 1E- 5). Parameter datatypeis
NRf+. Query does not support interval=value.

response <newline>

response returns the present setting of interval. If a parameter is specified, response
returns the value assigned to DEF, MIN, or MAX. Response data typeis NR3.

- TRIG:TIM 2E-4

- TRIG:TRAN:TIM?
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Syntax

NOTE

Parameter

Query response

Example

Subsystem Commands
:TRIGger<:ACQuire | :TRANsient|[:ALL]>:TOUTput:SIGNal

:TRIGger<:ACQuire|: TRANsient|[:ALL]>:TOUTput:S
IGNal

Selects the trigger output for the status change between the arm layer and the trigger
layer. Multiple trigger output ports can be set.

" TRIGger[c]<:ACQuire|: TRANsient|[:ALL]>:TOUTput:SIGNal output{ ,output}
"TRIGger[c]<:ACQuirel: TRANsient>:TOUTput:SIGNal ?

For <:ACQuire|; TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANSsient is not available on B2981A/B2983A.

output Trigger output port. EXT1 (default)|EXT2JEXT3|EXT4|EXTS]
EXTEIEXT7| LAN|INTLJINT2. Parameter data typeis CPD.

output=INT1 or INT2 selects the internal bus 1 or 2, respectively.

output=L AN selectsaL AN port.

output=EXTn selects the GPIO pin n, which is an output port of the Digita 1/0
D-sub connector on the rear panel. n=1to 7.

response <newline>

response returns the present setting, INT1, INT2, LAN, or EXT1 through EXT?7.
Response data type is CRD. Multiple responses are separated by a comma.
:TRIG:TOUT:SIGN EXT3

:TRIG:TRAN:TOUT:SIGN?
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Syntax

NOTE

Parameter

Query response

Example

Subsystem Commands
:TRIGger<:ACQuire | :TRANsient | [:ALL]>:TOUTput[:STATe]

‘TRIGger<:ACQuire|: TRANsient|[:ALL]>:TOUT put[:
STATEe]

Enables or disables the trigger output for the status change between the arm layer
and the trigger layer.

" TRIGger[c]<:ACQuirel: TRANS ent|[[:ALL]>:TOUTput[: STATe] mode

" TRIGger[c]<:ACQuirel: TRANS ent>:TOUTput[:STATe]?

For <:ACQuire|; TRANsient|[:ALL]> and <:ACQuire|: TRANsient>, specify
:ACQuire for measurement, :TRANSsient for source output, or :ALL for both device
actions.

TRANSient is not available on B2981A/B2983A.

mode Trigger output ON or OFF. 1|ON|0|OFF (default). Parameter
datatypeis boolean.

mode=1 or ON enables the trigger output.
mode=0 or OFF disables the trigger output.

response <newline>

responsereturns 1 or 0, and indicates that the trigger output is on or off, respectively.
Response data typeis NR1.

:TRIG:TOUT 1

:TRIG:TRAN:TOUT:STAT?
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Subsystem Commands
:TRIGger<:ACQuire | :TRANsient | [:ALL]>:TOUTput[:STATe]
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Error Messages

This chapter shows the error code/messages returned from Keysight B2980 when
any error occurred during a SCPI program is executed.

Error messages are classified by error number as listed in the following table.

Error range Error category Standarq event-status
register bit
0 No error

-100to- 199 Command error bit5
- 200to- 299 Execution error bit4
- 300to - 399 Device-dependent error bit3
- 400to - 499 Query error bit2

1to 32767 B2980 specific error bit3

Negative error numbers (command error, execution error, device-dependent error,
query error) are standard SCPI errors.

Positive error numbers are B2980 specific errors, not standard SCPI errors.

When B2980 is in the remote control state, the occurrence of an error (except for
error number 0 or emergency error) sets the corresponding bit in the standard event
status register. An emergency error sets the corresponding bit in the emergency
status register.

If an error occurs, the error number and message are placed in the error queue,
which can be read by the : SYSTem ERRor ? query command. Then the
front-panel ERR indicator turns on. Errors are cleared by reading them. When all
errors are read from the queue, the errors are cleared and the ERR indicator turns
off. Errors areretrieved in the FIFO (first-in-first-out) order. Thefirst error returned
isthefirst error that was stored.

The error queueis aso cleared by the common command * CL S, and when power is
turned on. The error queueis not cleared by the * RST command. For these
commands, see and Chapter 3.

If more errors have occurred than can fit in the buffer, the last error stored in the
gueue (the most recent error) is replaced with - 350, “Error queue overflow”. No
additional errors are stored until removing errors from the queue. If no errors have
occurred when reading the error queue, the instrument responds with +0, “No error”.
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Error O

Error Messages
No Error

No Error
This message indicates that Keysight B2980 has no errors.

No error

The error queue is completely empty. Every error/event in the queue has been read
or the queue was purposely cleared by power-on, * CLS, and so on.
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Error -100

Error -101

Error -102

Error -103

Error -104

Error -105

Error -108

Error -109

Error -110

Error Messages
Command Error

Command Error

If syntax of SCPI command ishot valid, a- 1 XX error occurs.

Command error

Generic syntax error that cannot be determined more specifically.

I nvalid character

Aninvalid character for the type of a syntax element was received; for example, a
header containing an ampersand.

Syntax error

An unrecognized command or data type was received; for example, a string was
received when B2980 does not accept strings.

I nval id separator

Anillegal character was received when a separator was expected; for example, the
semicolon was omitted after a program message unit.

Data type error

An improper data type was received; for example, numeric data was expected but
string data was received.

GET not al | owed

A group execute trigger was received within a program message.

Par anet er not al |l owed

Too many parameters for the command were received.

M ssi ng paranet er

Fewer parameters were received than required for the command.

Command header error

An error was detected in the header. This error message is reported if B2980 cannot
determine the more specific header errors-111 through -114.
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Error -111

Error -112

Error -113

Error -114

Error -120

Error -121

Error -123

Error -124

Error -128

Error -130

Error Messages
Command Error

Header separator error

Anillega character for a header separator was received; for example, no white
space between the header and parameter.

Pr ogram mmenoni ¢ too | ong

A keyword in the command header contains more than twelve characters.

Undef i ned header

An undefined command header was received; for example, * XYZ.

Header suffix out of range

The value of anumeric suffix attached to a program mnemonic is out of range; for
example, : | NPut 2: STATe specifiesillegal channel number 2.

Nuneric data error

Numeric (including the non-decimal numeric types) dataerror. Thiserror messageis
reported when B2980 cannot determine the more specific errors -121 through -128.
Invalid character in nunber

Aninvalid character for the data type was received; for example, an alpha-character
was received when the type was decimal numeric.

Exponent too | arge

The magnitude of the exponent was larger than 32000.

Too many digits

The mantissa of adecimal humeric data contained more than 255 digits excluding
leading zeros.

Nureri ¢ data not all owed

Numeric datais not allowed in this position for this command.

Suffix error

An error was detected in the suffix. This error message is reported if B2980 cannot
determine the more specific suffix errors -131 through -138.
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Error -131

Error -134

Error -138

Error -140

Error -141

Error -144

Error -148

Error -150

Error -151

Error -158

Error -160

Error Messages
Command Error

Invalid suffix

The suffix does not follow the correct syntax or the suffix is inappropriate.

Suffix too |ong

The suffix contains more than 12 characters.

Suffix not all owed

A suffix was received after a numeric parameter that does not allow suffixes.

Character data error

An error was detected in a character parameter. This error message is reported if
B2980 cannot determine the more specific errors -141 through -148.

Invalid character data

Either the character parameter contains an invalid character or the particular element
received is not valid for the command header.

Character data too |ong

The character parameter contains more than 12 characters.

Character data not all owed

A character parameter is not allowed for this position.

String data error

An error was detected in a string parameter. This error isreported if B2980 cannot
determine a more specific error -151 and -158.

Invalid string data

Aninvalid string parameter data was received; for example, an END message was
received before the terminal quote character.

String data not all owed

A string parameter data was received but was not allowed at this point.

Bl ock data error

An error was detected in ablock data. This error is reported if B2980 cannot
determine more specific errors -161 and -168.

5-6 Keysight B2980 SCPI Command Reference, Edition 1



Error -161

Error -168

Error -170

Error -171

Error -178

Error Messages
Command Error

Invalid bl ock data

Aninvalid block datawas received; for example, an END message was received
before the length was satisfied.

Bl ock data not all owed

A legal block data was received but was not allowed at this paoint.

Expr essi on error

An error was detected in an expression. This error is reported if B2980 cannot
determine more specific errors-171 and -178.

I nval i d expression

The expression was invalid; for example, unmatched parentheses or an illegal
character.

Expr essi on data not all owed

An expression was received but was not allowed at this point.
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Error -200

Error -220

Error -221

Error -222

Error -223

Error -224

Error -230

Error -231

Error -232

Error Messages
Execution Error

Execution Error
Keysight B2980 reports - 2XX errors when it is unable to perform avalid

programming command.
Execution error

Generic execution error for B2980 that cannot be determined more specifically.

Paraneter error; message

Invalid parameter was specified. Set appropriate value.

Settings conflict; message

A specified parameter setting could not be executed due to the present device state.
Check the settings specified by message and set appropriate value.

Dat a out of range; message

Interpreted value of the program was out of range as defined by B2980. Check the
B2980 settings specified by message and set appropriate value.

Too much data

Too many parameters were sent. Reduce number of list data.

Il egal paramneter val ue; message

Illegal parameter value was sent. Set appropriate parameter value.

Data corrupt or stale

Possibly invalid data; new reading started but not completed since last access.

Dat a questi onabl e

M easurement accuracy is suspect.

Invalid fornat

The dataformat or structure isinappropriate.
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Error -233

Error -240

Error -241

Error Messages
Execution Error

I nvalid version

The version of the data format isincorrect to the instrument.

Har dwar e error

A hardware problem in B2980. This error message is reported if B2980 cannot
detect the more specific error -241.

Har dwar e m ssing; To recover channel, execute *TST?

A program command or query could not be executed because of missing hardware;
for example, an option was not installed. Execute the * TST? command to recover
or unlock channel.
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Error -300

Error -310

Error -311

Error -313

Error -315

Error -321

Error -350

Error Messages
Device-Dependent Error

Device-Dependent Error

- 3XX errorsindicate that Keysight B2980 has detected an error that is not a
command error, agquery error, or an execution error; some device operations did not
properly complete, possibly due to an abnormal hardware or firmware condition.
These codes are a so used for self-test response errors.

Devi ce-specific error

Generic device-dependent error for B2980 that cannot be determined more
specifically.

System error

Some error, termed “ system error” by B2980, has occurred.

Memory error

An error was detected in B2980's memory.

Calibration nenory lost; Calibration data has been | ost,
Calibration data is initialized

Calibration nenory |ost; Nonvolatile data saved by the
*CAL? conmmand has been | ost

Non-volatile data related to the * CAL? command has been lost.

Configuration menory | ost

Non-volatile configuration data saved by B2980 has been lost.

Qut of nenory

Too many datawas sent at atime.

Queue overfl ow

This codeis entered into the queue instead of the code that caused the error. This
code indicates that there is no room in the queue and an error occurred but was not
recorded.
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Error -400

Error -410

Error -420

Error -430

Error -440

Error Messages
Query Error

Query Error

If the output queue control of Keysight B2980 detects one of following problems, a
- 4 XX error occurs.

» An attempt was made to read data from the output queue when no output datais
present or pending.

» Datain the output queue has been lost.

Query error
Generic query error for B2980 that cannot be determined more specifically.

Query | NTERRUPTED

A condition causing an INTERRUPTED query error occurred; for example, a query
followed by DAB or GET before a response was completely sent.

Query UNTERM NATED

A condition causing an UNTERMINATED query error occurred; for example,
B2980 was addressed to talk and an incomplete program message was received.
Query DEADLCCKED

A condition causing aDEADLOCKED query error occurred; for example, both
input buffer and output buffer are full and B2980 cannot continue.

Query UNTERM NATED after indefinite response

A query was received in the same program message after a query requesting an
indefinite length response was executed.
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Error Messages
B2980 Specific Error

B2980 Specific Error

Positive error numbers are Keysight B2980 specific errors, not standard SCPI
errors. Consult service for errors 111 to 140 and 142.

Error 111 Self-calibration fail ed; Voltage burden, item

Failed the voltage burden self-calibration specified by item.

Error 112 Self-calibration failed; Current offset, item

Failed the current offset self-calibration specified by item.

Error 113 Self-calibration failed; Current gain, item

Failed the current gain self-calibration specified by item.

Error 114 Self-calibration failed; Charge of fset, item

Failed the charge offset self-calibration specified by item.

Error 115 Self-calibration fail ed; Charge gain, item
Failed the charge gain self-calibration specified by item.

Error 116 Self-calibration failed; Voltage offset, item
Failed the voltage offset self-calibration specified by item.

Error 117 Self-calibration fail ed; Voltage gain, item
Failed the voltage gain self-calibration specified by item.

Error 121 Sel f-test failed; CPU conmunication, item

Failed the CPU communication test specified by item.

Error 131 Self-test fail ed; Mdule communi cation, item

Failed the module communication test specified by item.

Error 133 Self-test failed; Trigger count, item
Failed the trigger count test specified by item.
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Error 134

Error 135

Error 136

Error 137

Error 138

Error 140

Error 141

Error 142

Error 143

Error 144

Error 201

Error 202

Error 203

Error Messages
B2980 Specific Error

Self-test failed; | ADC, item
Failed the current ADC test specified by item.

Self-test failed; V ADC, item
Failed the voltage ADC test specified by item.

Self-test failed; | neasure, item

Failed the current measurement test specified by item.

Self-test failed; Q neasure, item

Failed the charge measurement test specified by item.

Self-test fail ed; Burden DAC, item
Failed the burden DAC test specified by item.

Self-test failed; Tenperature sensor, item

Failed the temperature sensor test specified by item.
Sel f-test skipped; To recover nodul e, execute *TST?
Sel f-test failed; SDRAM

Self-test failed; Voltage source, item

Failed the voltage source test specified by item.

Self-test failed; Battery, item
Failed the battery test specified by item.

Not able to performrequested operation

Not al |l owed; Instrument |ocked by another 1/0O session

The requested operation is not allowed because the instrument islocked by another
1/0O session. The instrument must be unlocked.

Not able to execute while instrunent is neasuring
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Error 210

Error 211

Error 212

Error 213

Error 214

Error 215

Error 216

Error 290

Error 291

Error 292

Error 301

Error 302

Error Messages
B2980 Specific Error

Qperation is not conpleted

Operation is still in progress. Wait for operation complete.

Cannot switch | ow sense terminal with output on

Output relay must be off to switch low sense terminal.

Qut put relay nust be on
(Available on B2985A/B2987A)

Qut put relay nust be off
(Available on B2985A/B2987A)

Di spl ay nust be enabl ed

Display is currently disabled. Set remote display on.

I nput relay nmust be on

I nput relay must be off

Not able to recall state: it is enpty
State file size error

State file corrupt

Emer gency; | M over current detected

Overcurrent status was detected. Input switch is opened. For B2985A/B2987A,
voltage output changed to 0V and the switch is opened. Execute the * TST?
command.

Emer gency; | M QM over current detected

Overcurrent status was detected. Input switch is opened. For B2985A/B2987A,
voltage output changesto 0 V and the switch is opened. Execute the * TST?
command.
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Error 303

Error 304

Error 305

Error 306

Error 307

Error 308

Error 311

Error Messages
B2980 Specific Error

Enmer gency; VM overl oad detected, check VM i nput
connection

(Available on B2985A/B2987A)
Voltage measure overload was detected. Check voltage measurement connection.

Enmer gency; VM guard abuse detected, check VM i nput
connection

(Available on B2985A/B2987A)
Voltage measure guard abuse status was detected. Guard of voltage measurement
connects to COM. Execute the * TST? command.

Emer gency; Hi gh tenperature at neter unit detected

High temperature status was detected at meter unit. Input switch is opened. For
B2985A/B2987A, voltage output changesto 0 V and the switch is opened. Execute
the * TST? command.

Emer gency; Power supply for meter unit stopped

Power supply for meter unit stopped. Input switch is opened. For B2985A/B2987A,
voltage output changesto 0 V and the switch is opened. Execute the * TST?
command.

Emer gency; Power supply for source unit stopped

(Available on B2985A/B2987A)
Power supply for source unit stopped. Voltage output changesto 0V and the switch
is opened. Execute the * TST? command.

Emer gency; Hi gh voltage PS energency detected

(Available on B2985A/B2987A)
High voltage PS emergency was detected. Voltage output changesto 0 V and the
switch is opened. Execute the * TST? command.

Emer gency; VF 20V range overtenperature detected

(Available on B2985A/B2987A)
Overtemperature status was detected at VF 20V range. Voltage output changesto O
V and the switch is opened. Execute the * TST? command.
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Error 312

Error 313

Error 314

Error 331

Error 351

Error 352

Error 353

Error Messages
B2980 Specific Error

Enmer gency; H gh tenperature at source unit detected

(Available on B2985A/B2987A)
High temperature status at source unit was detected. Voltage output changesto 0 V
and the switch is opened. Execute the * TST? command.

Enmer gency; Power supply for nmeter unit was turned off

Power supply for meter unit was turned off because emergency status was detected.
Meter and source units were disabled. Execute the * TST? command.

Emer gency; Power supply for source unit was turned off

(Available on B2985A/B2987A)
Power supply for source unit was turned off because emergency status was detected.
source unit was disabled. Execute the * TST? command.

Emer gency; Interlock open detected

(Available on B2985A/B2987A)

Interlock open was detected. Voltage output changesto 0V and the switch is
opened. Execute the * TST? command. Do not open interlock circuit while module
isin high voltage state.

Emer gency; Internal comunication failure detected by
Modul e

Internal communication failure was detected. Input switch is opened. For
B2985A/B2987A, voltage output changed to 0 V and the switch is opened. Execute
the * TST? command.

Emer gency; Watchdog tinmer expired

Watchdog timer expired status was detected. Input switch is opened. For
B2985A/B2987A, voltage output changed to 0 V and the switch is opened. Execute
the * TST? command.

Emer gency; Conmunication to source unit was failed

(Available on B2985A/B2987A)

Internal communication failure was detected between measure and source unit.
Voltage output changesto 0 V and the switch is opened. Execute the * TST?
command.
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Error 356

Error 361

Error 362

Error 363

Error 364

Error 365

Error 366

Error 600

Error Messages
B2980 Specific Error

Enmer gency; Sense data FI FO overfl ow det ect ed

Sense data FIFO overflow was detected. Input switch is opened. For
B2985A/B2987A, voltage output changed to 0 V and the switch is opened. Execute
the * TST? command.

Enmergency; Internal communication failure detected by
CPU

Internal communication failure was detected by CPU. Input switch is opened. For
B2985A/B2987A, voltage output changed to 0 VV and the switch is opened. Execute
the * TST? command.

Emer gency; Internal command queue overfl ow detected

Internal command queue overflow was detected. Input switch is opened. For
B2985A/B2987A, voltage output changed to 0 VV and the switch is opened. Execute
the * TST? command.

Emer gency; Sense data was not received for acquire
trigger

Sense data was not received for acquire trigger. Input switch is opened. For
B2985A/B2987A, voltage output changed to 0 VV and the switch is opened. Execute
the * TST? command.

Emer gency; Unexpected sense data was received

Unexpected sense data was received. Input switch is opened. For B2985A/B2987A,
voltage output changed to OV and the switch is opened. Execute the * TST?
command.

Emer gency; Sense data was not received in Tinmer period
Data communication failure. Input switch is opened. For B2985A/B2987A, voltage
output changed to 0 V and the switch is opened. Execute the * TST? command.
Emer gency; Ti nestanp FI FO overfl ow det ect ed

Data communication failure. Input switch is opened. For B2985A/B2987A, voltage
output changed to 0 V and the switch is opened. Execute the * TST? command.

Sone or all licenses fromlicense file(s) could not be
installed
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Error 700

Error 701

Error 702

Error 703

Error 704

Error 705

Error 706

Error 707

Error 708

Error 709

Error 710

Error Messages
B2980 Specific Error

Pr ogramMvenory; Program size overfl ow

Program memory cannot save the program. Reduce program size.

ProgramMenory; Invalid variable

Appropriate variable name must be specified.

Programvenory; Invalid variable nunber

Appropriate variable name must be specified.

Program\venory; Query command i s not supported

Memory program cannot contain query command.

Program\venory; Programis not sel ected

Appropriate program name must be specified.

Program\venory; Cannot execute program whil e anot her
programis runni ng

Another program is running. Execute the program after it is stopped.
Programvenory; Cannot execute programwhile this program
i s running

This program is running. Execute the program after it is stopped.
Program\venory; Cannot step programwhile programis
runni ng

Program is running. Step execution is effective when program is paused or stopped.
Program\venory; Cannot continue programwhile programis
runni ng

Program is running. Program continue is effective when program is paused.
Program\venory; Cannot continue programwhile programis
st opped

Program is stopped. Program continue is effective when program is paused.

Program\venory; Programline is too |ong

Program memory cannot save the program. Reduce program line.
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Error 711

Error 712

Error 713

Error 714

Error 715

Error 716

Error 801

Error 802

Error 803

Error 804

Error 805

Error Messages
B2980 Specific Error

ProgramMvenory; Variable length is too | ong

Variable contains too many data. Reduce variable length.

Pr ogramvenory; Unsupported conmand i s used in program
Memory program cannot contain the specified command.

Program\vernory; Cannot set nultiple INIT conmands in
program i ne

A program line cannot contain multiple INIT commands.

Program\venory; Invalid character in programline

Program line contains invalid character. Use appropriate characters.

Program\venory; Invalid character in program nane

Appropriate program name must be specified.

ProgramMvenory; Program count overfl ow

Program memory cannot save the program. Delete dispensable program.

Cal cul ate; Expression list full

Cannot save the expression. Delete dispensable expression.

Cal cul at e; Expression cannot be del et ed

Cannot del ete the specified expression. Specify erasable expression.

Cal cul ate; M ssnmatched parenthesis

Number of open and close parentheses must be the same.

Cal cul ate; Not a nunber of data handl e

Expression containsinvalid floating point number or symbol. Enter appropriate
expression. Available symbols are VOLT, CURR, CHAR, RES, TIME, SOUR,
TEMP and HUM.

Cal cul ate; M smat ched brackets

Number of open and close brackets must be the same.
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Error 806

Error 807

Error 811

Error 812

Error 813

Error 814

Error 815

Error 816

Error 817

Error 818

Error 819

Error 820

Error Messages
B2980 Specific Error

Cal cul ate; Entire expression not parsed

Expression is not correct. Enter appropriate expression.

Cal cul ate; Not an operator or nunber

Expression contains not an operator or not a number. Enter appropriate expression.

Cal cul ate; Error parsing val ue

Expression contains invalid floating point number. Enter appropriate expression.

Cal cul ate; Invalid data handl e index

Vector expression contains invalid index value of an array. Enter appropriate
expression.

Cal cul ate; Divided by zero

Denominator must not be zero. Enter appropriate expression.

Cal cul ate; Log of zero

Expression cannot contain log 0. Enter appropriate expression.

Calcul ate; Invalid binary format string is used

Data containsinvalid binary format string. Enter appropriate expression.

Calcul ate; Invalid hex format string is used

Data containsinvalid hex format string. Enter appropriate expression.

Cal cul ate; Invalid channel nunber is used

Expression contains invalid channel number. Enter appropriate expression.

Cal cul ate; Null expression

Expression is not defined. Enter appropriate expression.

Cal cul ate; Null expression in parentheses

Expression contains empty parentheses. Enter appropriate expression.

Cal cul ate; Null expression in brackets

Expression contains empty brackets. Enter appropriate expression.
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Error 822

Error 823

Error 824

Error 861

Error 862

Error 870

Error 871

Error 872

Error 873

Error 900

Error 950

Error 951

Error Messages
B2980 Specific Error

Cal cul ate; M ssnatched trigger counts

Trigger count of grouped channels must be the same.

Cal cul ate; M ssnatched vector |engths

Vector length of grouped channels must be the same.

Calcul ate; Invalid character in math nane

Appropriate math expression name must be specified.

Trace; lllegal with storage active

Storage device must be idle to perform the requested operation.

Trace; No trace data

Trace buffer must contain data to perform the requested operation.

Macro file size error

Macro file size error. Reducefile size.

Cannot create state data on non-volatile nenory
Cannot create data on non-volatile menory
Cannot save list sweep data

Internal systemerror

Unsupported paraneter

Specified parameter is not supported by this model.

Unsupport ed command

Specified command is not supported by this model.
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