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Commands by Subsystem
ABORt

FETCh?

INITiate

INPut:IMPedance:AUTO

READ?

R?

UNIT:-TEMPerature

CALCulate Subsystem
CALibration Subsystem
CONFigure Subsystem

DATA Subsystem

DIAGnostic Subsystem

DISPlay Subsystem

FORMat Subsystem Introduction
IEEE-488.2 Common Commands
INSTrument Subsystem Introduction
MEASure Subsystem

MEMory Subsystem

MMEMory Subsystem

OUTPut Subsystem

ROUTe Subsystem

SENSe Subsystem



SOURce Subsystem
STATus Subsystem

SYSTem Subsystem
TRIGger Subsystem



ABORt

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
ABORt



Description

This command aborts a measurement in progress from a scan.



Remarks

e If a scan is in progress when the command is received, the scan
will not be completed and you cannot resume the scan from where
it left off. Note that if you initiate a new scan, all readings are
cleared from memory.

e The *RST command will abort a measurement, clear the scan list,
and set all measurement parameters to their factory settings. The
Instrument Preset (SYSTem:PRESet command) also aborts a
measurement but it does not clear the scan list.



Example

The following command aborts the measurement in progress.

ABOR



See Also

*RST
SYSTem:PRESet



FETCh?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
FETCh?



Description

This command transfers readings stored in non-volatile memory to the
instrument's output buffer, where you can read them into your computer.

The readings stored in memory are not erased when you read them with
FETCh?. The format of the readings can be changed using
FORMat:READiIng commands.
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Remarks

The FETCh? command will wait until the measurement is
complete to terminate.

Readings can be acquired during a scan using the multiplexer and
digital modules.

You can store at least 50,000 readings in memory and all readings
are automatically time stamped. If memory overflows, the new
readings will overwrite the first (oldest) readings stored; the most
recent readings are always preserved.

Each time you start a new scan, the instrument clears all readings
(including alarm data) stored in reading memory from the previous
measurement. Therefore, the contents of memory are always from
the most recent measurement.

When you abort a measurement (see ABORt command), the
instrument will terminate any reading in progress (readings are not
cleared from memory). The readings remain in memory and can
be read until you clear them or initiate a new scan.

The output from this command is affected by the settings of the
FORMat:READiIng commands. Depending on the formats
selected, each reading may or may not be stored with
measurement units, time stamp, channel number, and alarm
status information.

The *RST command will clear the scan list and set all
measurement parameters to their factory settings. The Instrument
Preset (SYSTem:PRESet command) will not clear the scan list;
however, this command will clear reading memory and all stored
statistical data.

The instrument clears all readings from memory when a new scan
is initiated, when any measurement parameters are changed



(CONFigure and SENSe commands), and when the triggering
configuration is changed (TRIGger commands).

e The instrument clears all readings from memory after a Factory
Reset (*RST command) or after an Instrument Preset
(SYSTem:PRESet command).



Return Format

The command transfers all readings from memory (with formatting as set

by the FORMat:READiIng commands) but does not erase them. Multiple
responses are separated by commas.



Example

The following program segment shows how to use the FETCh?
command with the CONFigure and INITiate commands. The
ROUTe:SCAN command puts the two channels into the scan list (and
redefines the scan list). The INITiate command places the instrument in
the "wait-for-trigger" state, scans the specified channels when the rear-
panel Ext Trig Input line is pulsed low, and then sends the readings to
memory. The FETCh? command transfers the readings from memory to
the instrument's output buffer.

CONF:VOLT:DC 10,0.003, (@103,108)
ROUT:SCAN (@103,108)

TRIG:SOUR EXT

INIT

FETC?

Typical Response: +4.27150000E-03,+1.32130000E-03
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See Also

INITiate
ROUTe:SCAN



INITiate

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
INITiate



Description

This command changes the state of the triggering system from the "idle"
state to the "wait-for-trigger"” state. Scanning will begin when the
specified trigger conditions are satisfied following the receipt of the
INITiate command. Readings are stored in the instrument's internal
reading memory. Note that the INITiate command also clears the
previous set of readings from memory.

If a scan list is currently defined (see ROUTe:SCAN command), the
INITiate command performs a scan of the specified channels.

If a scan list is not currently defined, the INITiate command fails.



Remarks

¢ Storing readings in memory using the INITiate command is
generally faster than sending readings to memory using the
READ? command. The INITiate command is also an "overlapped”
command. This means that after executing the INITiate command,
you can send other commands that do not affect the
measurements.

* You can store up to 50,000 readings in memory and all readings
are automatically time stamped. If memory overflows, the new
readings will overwrite the first (oldest) readings stored; the most
recent readings are always preserved. In addition, bit 9 is set in
the Questionable Data Register's condition register (see Status
System Introduction).

¢ For scanning measurements using the multiplexer modules, an
error is generated if the internal DMM is disabled (see
INSTrument:DMM command) or not installed in the mainframe.
The internal DMM is not required for operations on the digital
modules.

e If a scan list containing multiplexer channels is currently defined
(see ROUTe:SCAN command), the INITiate command performs a
scan of the specified channels. When the scan is initiated, the
instrument will open all channels in banks that contain one or more
channels in the scan list.

e The instrument scans the list of channels in ascending order from
slot 100 through slot 300 (channels are re-ordered as
needed).When you specify a range of channels in the <scan_list>,
the channels are always sorted in ascending order. Therefore,
(@109:101) will always be interpreted as 101, 102, 103, etc.

* Once you initiate a scan, an error will be generated if you attempt
to change any measurement parameters (CONFigure and SENSe



commands) or the triggering configuration (TRIGger commands).
To abort a scan in progress, send the ABORt command.

¢ To retrieve the readings from memory, use the FETCh? command.
The readings are not erased from memory when you read them.
You can send the command multiple times to retrieve the same
data in reading memory.



Example

The following program segment shows how to use the INITiate command
with the CONFigure and FETCh? commands. The ROUTe:SCAN
command puts the two channels into the scan list (and redefines the
scan list). The INITiate command places the instrument in the "wait-for-
trigger” state, scans the specified channels when the rear-panel Ext Trig
Input line is pulsed low, and then sends the readings to memory. The
FETCh? command transfers the readings from memory to the
instrument's output buffer.

CONF:VOLT:DC 10,0.003, (@103,108)
ROUT:SCAN (@103,108)

TRIG:SOUR EXT

INIT

FETC?

Typical Response: +4.27150000E-03,+1.32130000E-03
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See Also
FETCh?
READ?
ROUTe:SCAN



INPut:IMPedance:AUTO

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
INPut:IMPedance:AUTO <state>[,(@<ch_list>)]

INPut:IMPedance:AUTO? [(@<ch_list>)]



Description

This command enables or disables the automatic input resistance mode
for DC voltage measurements on the specified channels.



Parameters

Name Type Range of Values Default
Value
<state> | Boolean | {OFF|0|ON|1} This is a
required
parameter.
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels gggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | d¢fined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

o With AUTO OFF (default), the input resistance is fixed at 10 MQ
for all ranges.

e With AUTO ON, the input resistance is set to >10 GQ for the 100
mV, 1V, and 10 V ranges.



Return Format

The query returns the input resistance setting as 0 (OFF) or 1 (ON) on
the specified channels.



Examples

The following command sets the impedance to >10 GQ for two channels.

INP:IMP:AUTO ON (@105,109)

The following queries for the impedance on two channels.

INP:IMP:AUTO? (@105,109)

Typical Response: 1,1



See Also

CONFigure:VOLTage:DC
MEASure:VOLTage:DC?



R?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax

R? [<max_count>]



Description

This query reads and erases readings from volatile memory up to the
specified <max_count>. The readings are erased from memory starting
with the oldest reading first. The purpose of this command is to allow you
to periodically remove readings from memory that would normally cause

reading memory to overflow (for example, during a scan with an infinite
scan count).
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Parameters

50,000.

Name Type | Range of Default
Values Value
<max_count> | Numeric | Maximum | Erase all

number of | stored

readings | readings, up

to be read |to 50,000

and erased

from

memory,

from 1 to




Remarks

e This command is a special version of the DATA:REMove?
command with faster execution time. You can read memory at any
time using the R? command, even during a scan.

¢ Readings can be acquired during a scan using the multiplexer and
digital modules. For scanning measurements using the multiplexer
modules, an error is generated if the internal DMM is disabled (see
INSTrument:DMM command) or not installed in the mainframe.
The internal DMM is not required for operations on the digital
modules.

e You can store up to 50,000 readings in memory and all readings
are automatically time stamped. If memory overflows, the new
readings will overwrite the first (oldest) readings stored; the most
recent readings are always preserved. In addition, bit 9 is set in
the Questionable Data Register's condition register (see Status
System Introduction).

¢ Each reading is returned with some combination of measurement
units, time stamp, channel number, and alarm status information,
depending on the settings set by the FORMat:READINg
commands. The time stamp is either in relative format (time in
seconds since the beginning of the scan) or absolute format (time
of day with date, based on the instrument's clock as set by the
SYSTem:DATE and SYSTem:TIME commands). The choice of
absolute and relative time is determined by the
FORMat:READIng: TIME:TYPE command.

¢ The instrument clears all readings from memory when a new scan
Is initiated, when any measurement parameters are changed
(CONFigure and SENSe commands), and when the triggering
configuration is changed (TRIGger commands).

e The instrument clears all readings from memory after a Factory



Reset (*RST command) or after an Instrument Preset
(SYSTem:PRESet command).



Return Format

The query returns a series of readings in Definite-Length Block format.
The syntax is a pound sign (#) followed by a non-zero digit representing
the number of digits in the decimal integer to follow. This digit is followed
by a decimal integer indicating the number of 8-bit data bytes to follow.
This is followed by a block of data containing the specified number of
bytes.

For example:

2 digits follow

#247+8.11900000E-03,+45.15280000E-03,+43.11220000E-03

;

47 bytes follow 47 bytes of data (3 readings shown)




Example

This query reads the two oldest readings and erases them from memory.
R? 2

Typical Response: #231+2.87536000E-04,+3.18131400E-03



See Also
DATA:REMove?



READ?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
34970A Syntax: READ?

34972A Syntax: READ? [(@<scan_list>)]



Description

This command changes the instrument's triggering system from the "idle"
state to the "wait-for-trigger"” state. Scanning will begin when the
specified trigger conditions are satisfied following the receipt of the
READ? command. Readings are then sent immediately to reading
memory and the instrument's output buffer. On the 34970A, you must
then receive the readings into your computer or the instrument will stop
scanning when the output buffer becomes full. Readings are not stored
in the instrument’s internal memory when using READ?. On the 34972A,
the readings are always sent to memory and they will still be available
after READ? finishes.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input and totalizer)
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.

Name | Type Range of Values Default
Value
<scan_list> | Scan This is a
List | One or more channels, | required
as shown: parameter.




Remarks

Sending the READ? command is similar to sending the INITiate
command followed immediately by the FETCh? command.

You can store up to 50,000 readings in memory and all readings
are automatically time stamped. If memory overflows, the new
readings will overwrite the first (oldest) readings stored; the most
recent readings are always preserved. In addition, bit 9 is set in
the Questionable Data Register's condition register (see Status
System Introduction).

For scanning measurements using the multiplexer modules, an
error is generated if the internal DMM is disabled (see
INSTrument:DMM command) or not installed in the mainframe.
The internal DMM is not required for operations on the digital
modules.

The instrument scans the list of channels in ascending order from
slot 100 through slot 300 (channels are re-ordered as
needed).When you specify a range of channels in the <scan_list>,
the channels are always sorted in ascending order. Therefore,
(@109:101) will always be interpreted as 101, 102, 103, etc.

Once you initiate a scan, an error will be generated if you attempt
to change any measurement parameters (CONFigure and SENSe
commands) or the triggering configuration (TRIGger commands).

To abort a scan in progress, send the ABORt command.

Each reading is returned with some combination of measurement
units, time stamp, channel number, and alarm status information,
depending on the settings set by the FORMat:READINg
commands. The time stamp is either in relative format (time in
seconds since the beginning of the scan) or absolute format (time
of day with date, based on the instrument's clock as set by the
SYSTem:DATE and SYSTem:TIME commands). The choice of



absolute and relative time is determined by the
FORMat:READIng: TIME:TYPE command.

o The READ? query is not valid with the *TRG command (used with
TRIGger:SOURce BUS command for software triggering).

e The instrument clears all readings from memory after a Factory
Reset (*RST command) or after an Instrument Preset
(SYSTem:PRESet command).

e If you specify a <scan_list> with this query (34972A only), it will
overwrite the current scan list.



Return Format

The command sends readings directly to reading memory and the
instrument's output buffer (with formatting as set by the

FORMat:READIng commands). Multiple responses are separated by
commas.



Examples

The following program segment shows how to use the READ? command
with the CONFigure command. The ROUTe:SCAN command puts the
two channels into the scan list (and redefines the scan list). The READ?
command places the instrument in the "wait-for-trigger"” state, scans the
specified channels when the rear-panel Ext Trig Input line is pulsed low,
sends the readings to reading memory and the instrument's output
buffer.

CONF:VOLT:DC 10,0.003, (@103,108) !Configure
channels

ROUT:SCAN (@103,108) !Define the scan list
TRIG:SOUR EXT

READ? !Applies to the present scan list

Typical Response: +4.27150000E-03,+1.32130000E-03
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See Also

FETCh?
INITiate
ROUTe:SCAN



UNIT:-TEMPerature

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
UNIT:-TEMPerature <units>[,(@<ch_list>) ]

UNIT:TEMPerature? [(@<ch_list>)]



Description

This command selects the temperature units (°C, °F, or Kelvin) on the
specified channels. If you omit the optional <ch_list> parameter, this
command applies to the currently defined scan list.

The following table shows which temperature transducers are supported
by each of the multiplexer modules.

Module | Thermocouple | RTD | RTD | Thermistor
2- 4-
Wire | Wire
Yes Yes | Yes Yes
34901A
Armature
Multiplexer
34902A Yes Yes | Yes Yes
Reed
Multiplexer
34908A Not Yes | No Yes
Armature | Recommended!
Multiplexer
(1-Wire)

Lwith a one-wire multiplexer, even very small ground currents can
introduce substantial measurement error.



Parameters

Name Type Range of Values Default
Value
<units> | Discrete | {C|F|K}, for Celsius, This is a
Fahrenheit or Kelvin required
parameter.
The
factory
default is
C.
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | yarameter,
the module in slot 300. | his
d
(@305:310) - channels gggiilsartlo
05 through 10 on the the
module in slot 300. Cur.renﬂy
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

You can mix temperature units on different channels within the
instrument and on the same module.

If the corresponding channels are not configured for temperature
measurements prior to the sending of the UNIT:TEMPerature
command, the instrument will dispatch an error message.

Setting the Mx+B (see CALCulate:SCALe:UNIT command)
measurement label to °C, °F, or K has no effect on the
temperature measurement units currently selected.

The CONFigure and MEASure? commands automatically select
°C.

The instrument sets the temperature units to °C after a Factory
Reset (*RST command). An Instrument Preset (SYSTem:PRESet
command) or Card Reset (SYSTem:CPON command) does not
change the setting.



Return Format

The query returns C, F, or K for each channel specified. Multiple
responses are separated by commas.



Examples

The following command sets the temperature units to °F on channels 12
and 13 in slot 300.

CONF:TEMP TC,B, (@312,313)
UNIT:TEMP F, (@312, 313)

The following query returns the temperature units selected on channels
12 and 13 in slot 300.

UNIT:TEMP? (@312,313)

Typical Response: FF



See Also

CALCulate:SCALe:UNIT
CONFigure:TEMPerature
MEASure: TEMPerature?



CALCulate Subsystem Introduction

The internal DMM is required to store readings in memory and perform
calculations. Readings can be acquired during a scan using the
34970A/34972A multiplexer modules listed below.

34901A 20 Channel Multiplexer (2/4-wire) Module
34902A 16 Channel Multiplexer (2/4-wire) Module
34907A Multifunction Module

34908A 40 Channel Single-Ended Multiplexer Module



Command Summary

CALCulate:AVERage:AVERage?
CALCulate:AVERage:CLEar
CALCulate:AVERage:COUNLt?
CALCulate:AVERage:MAXimum?
CALCulate:AVERage:MAXimum:TIME?
CALCulate:AVERage:MINimum?
CALCulate:AVERage:MINimum: TIME?
CALCulate:AVERage:PTPeak?

CALCulate:COMPare:DATA
CALCulate:COMPare:DATA?
CALCulate:COMPare:MASK
CALCulate:COMPare:MASK?
CALCulate:COMPare:STATe
CALCulate:COMPare:STATe?
CALCulate:COMPare:TYPE
CALCulate:COMPare:TYPE?

CALCulate:LIMit:LOWer
CALCulate:LIMit:LOWer?
CALCulate:LIMit:LOWer:STATe
CALCulate:LIMit:LOWer:STATe?
CALCulate:LIMit:UPPer



CALCulate:LIMit:UPPer?
CALCulate:LIMit:UPPer:STATe
CALCulate:LIMit:UPPer:STATe?

CALCulate:SCALe:GAIN
CALCulate:SCALe:GAIN?
CALCulate:SCALe:OFFSet
CALCulate:SCALe:OFFSet?
CALCulate:SCALe:OFFSet:NULL
CALCulate:SCALe:STATe
CALCulate:SCALe:STATe?
CALCulate:SCALe:UNIT
CALCulate:SCALe:UNIT?



CALCulate:AVERage:MINImum?
CALCulate:AVERage:AVERage?
CALCulate:AVERage:MAXimum?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CALCulate:AVERage:MINimum? [(@<ch_list>)]

CALCulate:AVERage:AVERage? [(@<ch_list>)]

CALCulate:AVERage:MAXimum? [(@<ch_list>)]



Description

These queries return the minimum, average (arithmetic mean) and
maximum values found on each of the specified channels during the
scan. Each channel should be a multiplexer, digital or totalizer channel
that has been configured to be part of the scan list. If it is not part of the

scan list, no error will be generated, but the value returned will be a
meaningless value of 0.



Parameters

Name Type Range of Values Default
Value
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels ;ggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

e You can read the values at any time, even during a scan. An error
IS generated if the internal DMM is disabled (see
INSTrument:DMM command) or not installed in the mainframe.

e The calculation starts when the internal DMM is triggered. The
instrument clears the stored statistical data on all channels when a
new scan is started, when the CALCulate:AVERage:CLEar
command is executed, after a Factory Reset (*RST command), or
after an Instrument Preset (SYSTem:PRESet command).



Return Format

The query returns a number in the form "+2.61920000E+01". Multiple
responses are separated by commas. If no data is available for the
specified channels, it returns +0.00000000E+0O0.



Example

The following query returns the minimum values found on channels 05
through 08 on the module in slot 100.

In this example, you can replace the MIN node with MAX or AVER.

CALC:AVER:MIN? (@105:108)

Typical Response:
+3.13830293E+01,+1.98732123E+01,9.38293055E+00,1.20393822E+01



See Also

CALCulate Subsystem Introduction



CALCulate:AVERage:CLEar

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CALCulate:AVERage:CLEar [(@<ch_list>)]



Description

This command clears all values from the statistics registers for the
specified channels. Each channel should be a multiplexer, digital or
totalizer channel that has been configured to be part of the scan list. If it
Is not part of the scan list, no error will be generated, but the value
returned will be a meaningless value of 0. The minimum, maximum,
average, count, and peak-to-peak values are cleared. The values for all
scanned channels are also cleared at the start of a new scan.



Parameters

Name Type Range of Values Default
Value
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels ;ggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

¢ Although this command clears the minimum, maximum, average,
count, and peak-to-peak values, no readings are cleared from
memory.

e The instrument generates an error if the internal DMM is disabled
(see INSTrument:DMM) or not installed in the mainframe.

e The instrument clears the stored statistical data on all channels
when a new scan is started, after a Factory Reset (*RST
command), or after an Instrument Preset (SYSTem:PRESet
command).



Example

The following command clears the stored statistical data on channels 1
through 10 in slot 200.

CALC:AVER:CLEar (@201:210)



See Also

CALCulate Subsystem Introduction
CALCulate:AVERage:MINimum?
CALCulate:AVERage:MAXimum?
CALCulate:AVERage:AVERage?
CALCulate:AVERage:COUNLt?
CALCulate:AVERage:PTPeak?



CALCulate:AVERage:COUNt?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CALCulate:AVERage:COUNTt? [(@<ch_list>)]



Description

This query returns the number of readings taken on each of the specified
channels during the scan. Each channel should be a multiplexer, digital
or totalizer channel that has been configured to be part of the scan list. If

it is not part of the scan list, no error will be generated, but the value
returned will be a meaningless value of 0.



Parameters

Name Type Range of Values Default
Value
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels ;ggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

e You can read the values at any time, even during a scan. An error
IS generated if the internal DMM is disabled (see
INSTrument:DMM command) or not installed in the mainframe.

e The calculation starts when the internal DMM is triggered. The
instrument clears the stored statistical data on all channels when a
new scan is started, when the CALCulate:AVERage:CLEar
command is executed, after a Factory Reset (*RST command), or
after an Instrument Preset (SYSTem:PRESet command).



Return Format

The query returns a number in the form "+7.90000000E+01". Multiple

responses are separated by commas. If no data is available for the
specified channels, it returns O.



Example

The following query returns the number of readings taken on channels
05 through 08 on the module in slot 100.

CALC:AVER:COUNt? (@105:108)

Typical Response:
+2.00000000E+01,1.90000000E+01,2.10000000E+01,2.00000000E+01



See Also

CALCulate Subsystem Introduction
CALCulate:AVERage:MINimum?
CALCulate:AVERage:MAXimum?
CALCulate:AVERage:AVERage?



CALCulate:AVERage:MINImum:TIME?
CALCulate:AVERage:MAXimum:TIME?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CALCulate:AVERage:MINimum:TIME? [(@<ch_list>)]

CALCulate:AVERage:MAXimum:TIME? [(@<ch_list>)]



Description

These queries return the time that the minimum or maximum reading
was taken on the specified channels during the scan (in full time and
date format). Each channel must be a multiplexer, digital input or totalizer
channel that has been configured to be part of the scan list.



Parameters

Name Type Range of Values Default
Value
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels ;ggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

e You can read the values at any time, even during a scan. An error
IS generated if the internal DMM is disabled (see
INSTrument:DMM command) or not installed in the mainframe.

e The calculation starts when the internal DMM is triggered. The
instrument clears the stored statistical data on all channels when a
new scan is started, when the CALCulate:AVERage:CLEar
command is executed, after a Factory Reset (*RST command), or
after an Instrument Preset (SYSTem:PRESet command).

e This command is not affected by the
FORMat:READIng: TIME:TYPE command, which selects the time
format for storing scanned data in memory (absolute time versus
relative time).



Return Format

For each channel, the query returns the time in the form
yyyy,mm,dd,hh,mm,ss.sss. For example, 2009,10,03,14,35,06.215 would
mean October 3, 2009 at 2:35:06.215 PM.



Example

The following query returns the time of the minimum reading on channels
03 and 04 on the module in slot 100.

CALC:AVER:MIN:TIME? (@103:104)

Typical Response: 2009,12,20,08,39,27.283,2009,12,20,08,39,28.011



See Also

CALCulate Subsystem Introduction



CALCulate:AVERage:PTPeak?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CALCulate:AVERage:PTPeak? [(@<ch_list>)]



Description

This query returns the peak to peak value (maximum minus minimum)
found on each of the specified channels during the scan. Each channel
should be a multiplexer, digital or totalizer channel that has been
configured to be part of the scan list. If it is not part of the scan list, no

error will be generated, but the value returned will be a meaningless
value of 0.



Parameters

Name Type Range of Values Default
Value
<ch_list> | Channel If you
list One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels ;ggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

e You can read the values at any time, even during a scan. An error
IS generated if the internal DMM is disabled (see
INSTrument:DMM command) or not installed in the mainframe.

e The calculation starts when the internal DMM is triggered. The
instrument clears the stored statistical data on all channels when a
new scan is started, when the CALCulate:AVERage:CLEar
command is executed, after a Factory Reset (*RST command), or
after an Instrument Preset (SYSTem:PRESet command).



Return Format

The query returns a number in the form "+2.61920000E+01". Multiple
responses are separated by commas. If no data is available for the
specified channels, it returns +0.00000000E+0O0.



Example

The following query returns the peak to peak values found on channels
05 through 08 on the module in slot 100.

CALC:AVER:PTP? (@105:108)

Typical Response:
+3.13830293E+01,+1.98732123E+01,9.38293055E+00,1.20393822E+01



See Also

CALCulate Subsystem Introduction
CALCulate:AVERage:MINimum?
CALCulate:AVERage:MAXimum?
CALCulate:AVERage:AVERage?



CALCulate:COMPare:DATA

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CALCulate:COMPare:DATA <data>[,(@<ch_list>)]

CALCulate:COMPare:DATA? [(@<ch_list>)]



Description

This command sets the digital data for pattern comparisons on the
specified digital input channels. You can use the pattern comparison
feature to generate an alarm when a specific digital pattern is detected.

Used With:

e 34907A Multifunction Module (digital input channels only)



Parameters

Name Type Range of Values Default
Value
<data> | Numeric | An 8-bit digital pattern | This is a
for comparison, required
specified as an integer | parameter.
from 0 to 255.
<ch_list> | Channel If you
List One or more omit the
channels, as shown: | optional
<ch_list>
(@301) - channel 01 | parameter,
on the module in slot | (his
300. command
applies to
(@301:302) - oy
channels 01 and 02 currently
on the module in slot| 4.¢in0d
300. scan list.

(@101,201:202,302)
- channel 01 on the
module in slot 100,
channels 01 and 02
on the module in slot
200, and channel 02
on the module in slot
300.




Remarks

Note that the specified channels do not have to be part of the scan
list to generate an alarm. Alarms are evaluated continuously as
soon as you enable them. Alarms are evaluated constantly on the
multifunction module, but alarm data is stored in reading memory
only during a scan.

The channel width takes precedence over the specified digital
pattern. If the specified pattern is greater than the channel width,
additional bits will be ignored. For example, if you set the channel
width to "BYTE" and then specify a pattern of 256" (1 0000 0000),
the pattern will be truncated to "0000 0000" (the leading "1" will be
ignored).

After specifying the desired digital pattern, use the
CALCulate:COMPare:STATe command to enable pattern
comparisons on the specified channels. If you want to monitor the
state of specific bits, use the CALCulate:COMPare:DATA
command in conjunction with the CALCulate:COMPare:MASK
command to specify a mask pattern.

Use the CALCulate:COMPare: TYPE command to specify whether
an alarm or hardware interrupt condition is generated when a
specific bit pattern or bit pattern change is detected.

A Factory Reset (*RST command) clears the digital pattern and
turns off the pattern comparison mode. An Instrument Preset
(SYSTem:PRESet command) or Card Reset (SYSTem:CPON
command) does not clear the data and does not turn off the
pattern comparison mode.



Return Format

The query returns the comparison pattern as a decimal value (binary and

hexadecimal values are converted to their decimal equivalents). Multiple
responses are separated by commas.



Examples

The following query returns the comparison pattern selected for channel
01 of the 34907A multifunction module in slot 300.

CALC:COMP:DATA? (@301) '!'Always returns decimal
equivalent

Typical Response: 140

The following program segment sets the digital pattern for the 34907A
multifunction module in slot 100 and then enables the pattern
comparison mode. When the data read from the bank is equal to the
comparison pattern, an alarm will be generated on Alarm 2.

CALC:COMP:DATA #HF6, (@101) !Set comparison pattern
(1111 0110)

CALC:COMP:TYPE EQUAL, (@101) !Generate alarm on
pattern match

OUTP:ALARM2:SOUR (@101) !Enable alarms
CALC:COMP:STAT ON, (@101) 'Enable pattern comparison
mode

The following query returns the comparison pattern selected for the
34907A multifunction module in slot 100.

CALC:COMP:DATA? (@101) 'Always returns decimal
equivalent

Typical Response: +246



See Also

CALCulate Subsystem Introduction
CALCulate:COMPare:MASK
CALCulate:COMPare:STATe
CALCulate:COMPare:TYPE
OUTPut:ALARmM{1|2|3|4}:SOURce



CALCulate:COMPare:MASK

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CALCulate:COMPare:MASK <mask>[,(@<ch_list>)]

CALCulate:COMPare:MASK? [(@<ch_list>)]



Description

This command is used in conjunction with the
CALCulate:COMPare:DATA command to set the digital mask data for
pattern comparisons on the specified digital input channels. You can use

the pattern comparison feature to generate an alarm when a specific
digital pattern is detected.

Used With:

e 34907A Multifunction Module (digital input channels only)



Parameters

Name Type Range of Values Default
Value
<mask> | Numeric | An 8-bit mask pattern | This is a
for comparison, required
specified as an integer | parameter.
from 0 to 255. Active
bits are specified as
1's, and "don't care"
bits are specified as
0's.
<ch_list> | Channel If you
List One or more omit the
channels, as shown: | optional
<ch_list>
(@301) - channel 01 | parameter,
on the module in slot | (his
300. command
applies to
(@301:302) - oy
channels 1 gnd 20n currently
the module in slot defined
300. scan list.

(@101,201:202,302)
- channel 1 on the
module in slot 100,
channels 01 and 02
on the module in slot
200, and channel 02
on the module in slot
300.




Remarks

¢ Note that the specified channels do not have to be part of the scan
list to generate an alarm. Alarms are evaluated continuously as
soon as you enable them. Alarms are evaluated constantly on the
multifunction module, but alarm data is stored in reading memory
only during a scan.

e The channel width takes precedence over the specified digital
pattern. If the specified pattern is greater than the channel width,
additional bits will be ignored. For example, if you set the channel
width to "BYTE" and then specify a pattern of 256" (1 0000 0000),
the pattern will be truncated to "0000 0000" (the leading "1" will be
ignored).

o After specifying the desired digital pattern, use the
CALCulate:COMPare:STATe command to enable pattern
comparisons on the specified channels.

o A Factory Reset (*RST command) clears the mask and turns off
the pattern comparison mode. An Instrument Preset
(SYSTem:PRESet command) or Card Reset (SYSTem:CPON
command) does not clear the mask and does not turn off the
pattern comparison mode.



Return Format

The query returns the mask as a decimal value (binary and hexadecimal

values are converted to their decimal equivalents). Multiple responses
are separated by commas.



Examples

To illustrate how the calculations are performed, see the example below
which assumes that a decimal 146 was read from the channel. Since the
calculations produce a non-zero result (decimal 16), an interrupt is not
generated.

MSB LSB

1001 0010 Data read from port (decimal 146)

1000 1100 CALC:COMP:DATA command (decimal 140)
0001 1110 X-OR result

1111 0000 CALC:COMP:MASK command (decimal 240)
0001 0000 AND result (decimal 16, no interrupt generated)

The following query returns the comparison pattern selected for the
module in slot 300.

CALC:COMP:MASK? (@301) '!'Always returns decimal
equivalent

Typical Response: 240

The following program segment sets the digital pattern for the 34907A
multifunction module in slot 100, applies a mask to the lower byte, and
then enables the pattern comparison mode. When the data read from the
lower byte is equal to the comparison pattern, an alarm will be generated
on Alarm 2.

CALC:COMP:DATA:WORD #HF6F6, (@101) !Set comparison
pattern (1111 0110 1111 0110)

CALC:COMP:MASK #HOOFF, (@101) !Set mask pattern (0000
0000 1111 1111)

CALC:COMP:TYPE EQUAL, (@101) !Generate alarm on
pattern match



OUTP:ALARM2:SOUR (@101) !'Enable alarms
CALC:COMP:STAT ON, (@101) 'Enable pattern comparison
mode

To illustrate how the calculations are performed, see the example below
which assumes that a decimal 37595 was read from the channel. Since
the calculations produce a non-zero result (decimal 13), an alarm is not
generated.

MSB LSB

1001 0010 1101 1011 Data read from port (decimal 37595)

1111 0110 1111 0110 CALC:COMP:DATA command (decimal 63222)
0110 0100 0010 1101 X-OR result

0000 0000 1111 1111 CALC:COMP:MASK command (decimal 255)
0000 0000 0000 1101 AND result (decimal 13, no alarm generated)

The following query returns the comparison pattern selected for channel
01 of the 34907A multifunction module in slot 100.

CALC:COMP:MASK? (@101) '!'Always returns decimal
equivalent

Typical Response: + 255



See Also

CALCulate Subsystem Introduction
CALCulate:COMPare:DATA
CALCulate:COMPare:STATe
CALCulate:COMPare:TYPE
OUTPut:ALARmM{1|2|3|4}:SOURce



CALCulate:COMPare:STATe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CALCulate:COMPare:STATe <state>[,(@<ch_list>)]

CALCulate:COMPare:STATe? [(@<ch_list>)]



Description

This command disables or enables the pattern comparison mode on the
specified digital input channels. You can use the pattern comparison
feature to generate an alarm when a specific digital pattern is detected.

Used With:

e 34907A Multifunction Module (digital input channels only)



Parameters

Name Type Range of Values Default
Value
<state> | Boolean | {OFF|0|ON|1} This is a
required
parameter.
<ch_list> | Channel If you
List One or more omit the
channels, as shown: | optional
<ch_list>
(@301) - channel 01 parameter,
on the module in slot | (his
300. command
lies to
(@301:302) - oy
channels 01 and 02 currently
on the module in slot| 4.ined
300. scan list.

(@101,201:202,302)
- channel 01 on the
module in slot 100,
channels 01 and 02
on the module in slot
200, and channel 02
on the module in slot
300.




Remarks

¢ Note that the specified channels do not have to be part of the scan
list to generate an alarm. Alarms are evaluated continuously as
soon as you enable them. Alarms are evaluated constantly on the
multifunction module, but alarm data is stored in reading memory
only during a scan.

¢ A Factory Reset (*RST command) turns off the pattern comparison
mode. An Instrument Preset (SYSTem:PRESet command) or Card
Reset (SYSTem:CPON command) does not turn off the pattern
comparison mode.



Return Format

The query returns the state of the comparison mode as 0 (OFF) or 1

(ON) for the specified bank. Multiple responses are separated by
commas.



Examples

The following command sets the comparison mode ON for the three
specified channels.

CALC:COMP:STAT 1, (@201,202,301)

The following query returns the state of the pattern comparison mode for
channel 01 on the modules in slot 200 and 300.

CALC:COMP:STAT? (@201,301)

Typical Response: 1,1



See Also

CALCulate Subsystem Introduction
CALCulate:COMPare:DATA
CALCulate:COMPare:MASK
CALCulate:COMPare:TYPE
OUTPut:ALARmM{1/2|3|4}:SOURce



CALCulate:COMPare:TYPE

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CALCulate:COMPare:TYPE <mode>[,(@<ch_list>)]

CALCulate:COMPare:TYPE? [(@<ch_list>)]



Description

This command configures the specified digital input channels to generate
an alarm when a specific bit pattern or bit pattern change is detected.
This command is used in conjunction with the
CALCulate:COMPare:DATA command which sets the data bit pattern
and the CALCulate:COMPare:MASK command which sets the mask bit
pattern.

Used With:

e 34907A Multifunction Module (digital input channels only)



Parameters

Name Type Range of Values Default
Value
<mode> | Discrete | {EQUalNEQual} This is a
required
parameter.
The
power-on
value is
NEQual.
<ch_list> | Channel If you
List One or more omit the
channels, as shown: | optional
<ch_list>
(@301) - channel 01 | parameter,
on the module in slot | (his
300. command
lies t
(@301:302) - S
channels 01 and 02 currently
on the module in slot defined
300. scan list.

(@101,201:202,302)
- channel 01 on the
module in slot 100,
channels 01 and 02
on the module in slot
200, and channel 02
on the module in slot
300.




Remarks

Note that the specified channels do not have to be part of the scan
list to generate an alarm. Alarms are evaluated continuously as
soon as you enable them. Alarms are evaluated constantly on the
multifunction module, but alarm data is stored in reading memory
only during a scan.

Select EQUal to generate an alarm or interrupt when the data read
from the specified channel is equal to CALCulate:COMPare:DATA,
after being masked by CALCulate:COMPare:MASK.

Select NEQual (not equal) to generate an alarm or interrupt when
the data read from the bank is not equal to
CALCulate:COMPare:DATA after being masked by
CALCulate:COMPare:MASK.

Bits masked off as 0 ("don't care™) by CALCulate:COMPare:MASK
are ignored.

The channel width takes precedence over the specified digital
pattern. If the specified pattern is greater than the channel width,
additional bits will be ignored. For example, if you set the channel
width to "BYTE" and then specify a pattern of 256" (1 0000 0000),
the pattern will be truncated to "0000 0000" (the leading "1" will be
ignored).

A Factory Reset (*RST command) clears the pattern compare
setting and turns off the pattern comparison mode. An Instrument
Preset (SYSTem:PRESet command) or Card Reset
(SYSTem:CPON command) does not clear the pattern compare
setting and does not turn off the pattern comparison mode.



Return Format

The query returns EQU or NEQ for the specified bank. Multiple
responses are separated by commas.



Examples

The following command sets the comparison mode for the specified
channels to EQUal.

CALC:COMP:TYPE EQU, (@301:302)

The following query returns the comparison mode for the two specified
channels.

CALC:COMP:TYPE? (@301:302)

Typical Response: EQU,EQU



See Also

CALCulate:COMPare:DATA
CALCulate:COMPare:MASK
CALCulate:COMPare:STATe

OUTPut:ALARM{1|2|3|4}:SOURce



CALCulate:LIMit:LOWer
CALCulate:LIMit:UPPer

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

CALCulate:LIMit:LOWer <lo_limit>[,(@<ch_list>)]
CALCulate:LIMit:LOWer? [(@<ch_list>)]

CALCulate:LIMit:UPPer <hi_limit>[,(@<ch_list>)]
CALCulate:LIMit:UPPer? [(@<ch_list>)]



Description

The instrument has four alarms which you can configure to alert you
when a reading exceeds specified limits on a multiplexer channel during
a scan. These commands set the lower and upper limits for alarms on
the specified channels.

Used With:

34901A 20 Channel Multiplexer (2/4-wire) Module
34902A 16 Channel Multiplexer (2/4-wire) Module
34907A Multifunction Module (totalizer channel only)
34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<lo_limit> | Numeric | Any numeric value 0
<hi_limit> | Numeric | Any numeric value; for 0
totalizer channels, the
<hi_limit> refers to a
maximum count.
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels gggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

Alarms are evaluated during a scan or a monitor measurement on
channels of a multiplexer module. For scanning using a
multiplexer module, an error is generated if the internal DMM is
disabled (see INSTrument:DMM command) or not installed in the
mainframe. The internal DMM is not required for operations on the
digital modules and the specified channels do not have to be part
of the active scan list to generate an alarm.

You can assign a lower limit, an upper limit, or both to any
configured channel in the scan list. The lower limit must always be
less than or equal to the upper limit.

Once you have defined the lower limits, use the
CALCulate:LIMit:LOWer:STATe command to enable alarms on the
specified channels. Similarly, use CALCulate:LIMit:UPPer:STATe
after setting the upper limits.

The alarms are evaluated by the internal DMM from the time the
CALCulate:LIMit:LOWer:STATe ON and
CALCulate:LIMit:UPPer:STATe ON commands are executed.

You must configure the channel (function, transducer type, etc.)
before setting any alarm limits. If you change the measurement
configuration, alarms are turned off and the limit values are
cleared. Alarms are also turned off when you change the
temperature probe type, temperature units, or disable the internal
DMM.

You can assign multiple channels to any of the four available
alarms (numbered 1 through 4, see OUTPut:ALARm<n>:SOURce
command). For example, you can configure the instrument to
generate an alarm on the Alarm 1 output when a limit is exceeded
on any of channels 103, 205, or 310. You cannot, however, assign
alarms on a specific channel to more than one alarm number.



If you plan to use alarms on a channel which will also use Mx+B
scaling, be sure to configure the scaling values first. If you attempt
to assign the alarm limits first, the instrument will turn off alarms
and clear the limit values when you enable scaling on that
channel. If you specify a custom measurement label with scaling, it
is automatically used when alarms are logged on that channel.

If you redefine the scan list, alarms are no longer evaluated on
those channels (during a scan) but the limit values are not cleared.
If you decide to add a channel back to the scan list (without
changing the function), the original limit values are restored and
alarms are turned back on. This makes it easy to temporarily
remove a channel from the scan list without entering the alarm
values again.

To generate an alarm when a specific count is reached on a
totalizer channel, see the CALCulate:LIMit:UPPer command. To
generate an alarm when a specific bit pattern or bit pattern change
is detected on a digital input channel, see the
CALCulate:COMPare commands.

The instrument clears all alarm limits and turns off all alarms after
a Factory Reset (*RST command), Instrument Preset
(SYSTem:PRESet command), or Card Reset (SYSTem:CPON
command).



Return Format

The query returns the upper or lower limit in the form "-1.00000000E+15"

for each channel specified. Multiple responses are separated by
commas.



Examples

In the following examples, you can substitute the node name UPP for
LOW.

The following command sets the lower limit to -0.25 on channels 03 and
13 in slot 100.

CALC:LIM:LOW -0.25, (@103,113)

The following query returns the lower limit settings on channels 03 and
13 in slot 100.

CALC:LIM:LOW? (@103,113)

Typical Response: -2.50000000E-01,-2.50000000E-01



See Also

CALCulate Subsystem Introduction
CALCulate:LIMit:LOWer:STATe



CALCulate:LIMit:LOWer:STATe
CALCulate:LIMit:UPPer:STATe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

CALCulate:LIMit:LOWer:STATe <mode>,(@<ch_list>)
CALCulate:LIMit:LOWer:.STATe? (@<ch_list>)

CALCulate:LIMit:UPPer:STATe <mode>,(@<ch_list>)
CALCulate:LIMit:UPPer:STATe? (@<ch_list>)



Description

These commands disable or enable the lower and upper alarm limits on
the specified multiplexer channels.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<mode> |Boolean | {OFF|0|ON|1} OFF
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - ch_annel 10 on parameter,
the module in slot 300. | his
d
(@305:310) - channels ;ggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

e Alarm data can be stored in one of two locations depending on
whether a scan list is running when the alarm occurs.

a. If an alarm event occurs on a channel as it is being scanned, then
that channel's alarm status is stored in reading memory as the
readings are taken. Each reading that is outside the specified alarm
limit is logged in memory. You can store at least 50,000 readings in
memory during a scan.

b. As alarm events are generated, they are also logged in an alarm
queue, which is separate from reading memory. This is the only
place that non-scanned alarms get logged (alarms during a
channel monitor, alarms generated by the digital modules, etc.). Up
to 20 alarms can be logged in the alarm queue. If more than 20
alarm events are generated, they will be lost (only the first 20
alarms are saved). Even if the alarm queue is full, the alarm status
is stored in reading memory during a scan.

e Alarms are evaluated during a scan or a monitor measurement on
channels of a multiplexer module. For scanning using a
multiplexer module, an error is generated if the internal DMM is
disabled (see INSTrument:DMM command) or not installed in the
mainframe. The internal DMM is not required for operations on the
digital modules and the specified channels do not have to be part
of the active scan list to generate an alarm.

* When an alarm occurs, the instrument stores relevant information
about the alarm in the queue. This includes the reading that
caused the alarm, the time of day and date of the alarm, and the
channel number on which the alarm occurred. The information
stored in the alarm queue is always in absolute time and is not
affected by the FORMat:READIng: TIME:TYPE command setting.

e Alarms are logged in the alarm queue only when a reading


javascript:BSSCPopup('../../Misc_Definitions/absolute_time.htm');

crosses a limit, not while it remains outside the limit and not when
it returns to within limits.

In addition to being stored in reading memory, alarms are also
recorded in their own SCPI Status System. You can configure the
instrument to use the status register to generate a Service
Request (SRQ) when alarms are generated. For more information
on the Status System for the instrument, see Status System
Introduction.

On the digital modules, you can set an upper limit for the totalizer
channels (no lower limit is allowed). These channels do not have
to be part of the active scan list to generate an alarm, but alarm
data is stored in reading memory only as part of a scan.

To generate an alarm when a specific count is reached on a
totalizer channel, see the CALCulate:LIMit:UPPer command. To
generate an alarm when a specific bit pattern or bit pattern change
is detected on a digital input channel, see the
CALCulate:COMPare commands.

The instrument clears all alarm limits and turns off all alarms after
a Factory Reset (*RST command), Instrument Preset
(SYSTem:PRESet command), or Card Reset (SYSTem:CPON
command).



Return Format

The query returns 0 (OFF) or 1 (ON) for each channel specified. Multiple
responses are separated by commas.



Examples

In the examples below, you can replace the node name UPP with LOW.

The following program segment sets an upper limit on channels 03 and
13 in slot 100 and then enables alarms on these channels.

CALC:LIM:UPP 10.25, (@103,113)
CALC:LIM:UPP:STAT ON, (@103,113)

The following query returns the state of upper limits on channels 03 and
13 in slot 100.

CALC:LIM:UPP:STAT? (@103,113)

Typical Response: 1,1

The following command sets the upper limit to 4095 on totalizer channels
01 and 02 in slot 300 and then enables alarms on these channels.

CALC:LIM:UPP 4.095E+03, (@301, 302)
CALC:LIM:UPP:STAT ON, (@301, 302)



See Also

CALCulate Subsystem Introduction
CALCulate:LIMit:UPPer
OUTPut:ALARM{1|2|3|4}:SOURCce
SYSTem:ALARmM?



CALCulate:SCALe:GAIN
CALCulate:SCALe:OFFSet

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

CALCulate:SCALe:GAIN <gain>[,(@<ch_list>)]
CALCulate:SCALe:GAIN? [(@<ch_list>)]

CALCulate:SCALe:OFFSet <offset>[,(@<ch_list>)]
CALCulate:SCALe:OFFSet? [(@<ch_list>)]



Description

These commands set the gain ("M") and offset ("B") for scaled readings
on the specified multiplexer channels.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<gain> | Numeric | Any value between -1E15 | Thisisa
to +1E15 required
parameter.
The
factory
default is
1.
<offset> | Numeric | Any value between -1E+15 | This is a
and +1E+15. required
parameter.
The
factory
default is
0.
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: Optjona]
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels gggiilsartlo
05 through 10 on the the
module in slot 300. Cur.renﬂy
(@202:207,209,302:308) | S°ned
- channels 02 through 07 | >“% 5%
and 09 on the module in




slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

e Scaling is applied using the following equation:

Scaled Reading = (Gain x Measurement) + Offset

e After setting the gain and offset values, use the
CALCulate:SCALe:STATe command to enable the scaling
function.

¢ Readings can be acquired during a scan using the multiplexer. For
scanning measurements using the multiplexer modules, an error is
generated if the internal DMM is disabled (see INSTrument:DMM
command) or not installed in the mainframe.

¢ You must configure the channel (function, transducer type, etc.)
before applying any scaling values. If you change the
measurement configuration, scaling is turned off on that channel
and the gain and offset values are reset (M=1 and B=0). Scaling is
also turned off when you change the temperature probe type,
temperature units, or disable the internal DMM.

¢ If you change the measurement configuration (function, transducer
type, etc.) on a channel or the internal DMM, scaling is turned off
on those channels and the gain and offset values are cleared.

e If you plan to use scaling on a channel which will also use alarms,
be sure to configure the scaling values first. If you attempt to
assign the alarm limits first, the instrument will turn off alarms and
clear the limit values when you enable scaling on that channel. If
you specify a custom measurement label with scaling, it is
automatically used when alarms are logged on that channel.

e If you redefine the scan list, no change will be made to the scaling
state or the gain and offset values. If you decide to add a channel
back to the scan list, the original gain and offset values are
restored.



e You can use scaling to make a "null" measurement on a channel
and store it as the offset ("B") for subsequent measurements. This
allows you to adjust for voltage or resistive offsets through your
wiring to the point of the measurement. See
CALCulate:SCALe:OFFSet:NULL.

e The CONFigure and MEASure? commands automatically set the
gain ("M") to 1 and offset ("B") to O.

e A Factory Reset (*RST command) turns off scaling and clears the
scaling values on all channels (gain = 1, offset = 0). An Instrument
Preset (SYSTem:PRESet command) does not clear the scaling
values and does not turn off scaling.



Return Format

The query returns the gain or offset value for each channel specified.
Multiple responses are separated by commas.



Examples

The following command sets the gain to +1.25 on channels 03 and 13 in
slot 100.

CALC:SCAL:GAIN 1.25, (@103,113)

The following query returns the gain settings on channels 03 and 13 in
slot 100.

CALC:SCAL:GAIN? (@103,113)

Typical Response: +1.25000000E+00,+1.25000000E+00

The following command sets the offset to +10.125 on channels 03 and
13 in slot 100.

CALC:SCAL:OFFS 10.125, (@103,113)

The following query returns the offset values on channels 03 and 13 in
slot 100.

CALC:SCAL:0FFS? (@103,113)

Typical Response: +1.01250000E+01,+1.01250000E+01



See Also

CALCulate Subsystem Introduction
CALCulate:SCALe:OFFSet:NULL
CALCulate:SCALe:STATe
CALCulate:SCALe:UNIT



CALCulate:SCALe:OFFSet:NULL

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CALCulate:SCALe:OFFSet:NULL [(@<ch_list>)]



Description

This command makes an immediate null measurement on the specified
channels and stores it as the offset ("B") for subsequent measurements.

This allows you to adjust for voltage or resistive offsets through your
wiring to the point of the measurement.



Parameters

Name Type Range of Values Default
Value
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels ;ggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Example

The following command makes an immediate null measurement on
channels 206 through 210.

CALC:SCAL:OFFS:NULL (@206:210)



See Also

CALCulate Subsystem Introduction
CALCulate:SCALe:GAIN
CALCulate:SCALe:OFFSet
CALCulate:SCALe:STATe
CALCulate:SCALe:UNIT



CALCulate:SCALe:STATe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CALCulate:SCALe:STATe <state>[,(@<ch_list>)]

CALCulate:SCALe:STATe? [(@<ch_list>)]



Description

This command disables or enables Mx+B scaling on the specified

channels. If you omit the optional <ch_list> parameter, this command
applies to the currently defined scan list.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<state> | Boolean | {OFF|0|ON|1} This is a
required
parameter.
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels gggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | d¢fined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks
e Scaling is applied using the following equation:

Scaled Reading = (Gain x Measurement) + Offset

e Readings can be acquired during a scan using the multiplexer. For
scanning measurements using the multiplexer modules, an error is
generated if the internal DMM is disabled (see INSTrument:DMM
command) or not installed in the mainframe.

e You must configure the channel (function, transducer type, etc.)
before applying any scaling values. If you change the
measurement configuration, scaling is turned off on that channel
and the gain and offset values are reset (M=1 and B=0). Scaling is
also turned off when you change the temperature probe type,
temperature units, or disable the internal DMM.

¢ If you change the measurement configuration (function, transducer
type, etc.) on a channel, scaling is turned off on those channels
and the gain and offset values are cleared.

¢ If you plan to use scaling on a channel which also uses alarms, be
sure to configure the scaling values first. If you attempt to assign
the alarm limits first, the instrument will turn off alarms and clear
the limit values when you enable scaling on that channel. If you
specify a custom measurement label with scaling, it is
automatically used when alarms are logged on that channel.

¢ If you redefine the scan list, no change will be made to the scaling
state or the gain and offset values. If you decide to add a channel
back to the scan list, the original gain and offset values are
restored.

¢ The CONFigure and MEASure? commands automatically disable
scaling on the specified channels.



e A Factory Reset (*RST command) turns off scaling and clears the
scaling values on all channels (gain = 1, offset = 0). An Instrument

Preset (SYSTem:PRESet command) does not clear the scaling
values and does not turn off scaling.



Return Format

The query returns 0 (OFF) or 1 (ON) for each channel specified. Multiple
responses are separated by commas.



Examples

The following program segment sets gain and offset values on channels
03 and 13 in slot 100 and then enables scaling on these channels.

CALC:SCAL:GAIN 1.25, (@103,113)

CALC:SCAL:OFFS 10.125, (@103,113)
CALC:SCAL:STAT ON, (@1063,113)

The following query returns the scaling settings on channels 03 and 13 in
slot 100.

CALC:SCAL:STAT? (@103,113)

Typical Response: 1,1



See Also

CALCulate Subsystem Introduction
CALCulate:SCALe:GAIN
CALCulate:SCALe:OFFSet
CALCulate:SCALe:OFFSet:NULL
CALCulate:SCALe:UNIT



CALCulate:SCALe:UNIT

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CALCulate:SCALe:UNIT <quoted_string>[,(@<ch_list>)]

CALCulate:SCALe:UNIT? [(@<ch_list>)]



Description

This command allows you to specify the custom label of up to three
characters (for example, RPM, PSI) for scaled measurements on the

specified channels. If you omit the optional <ch_list> parameter, this
command applies to the currently defined scan list.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<quoted_string> | Quoted | A quoted ASCII string of |Thisisa
ASCII | up to three characters. You |required
String | can use letters (A-Z), parameter.
numbers (0-9), an
underscore ( _ ), or the "#"
character which displays a
degree symbol ( °) on the
front panel (displayed as a
blank space in an output
string from the remote
interface). The first
character must be a letter or
the "#" character (the "#"
character is allowed only as
the leftmost character in the
label). The remaining two
characters can be letters,
numbers, or an underscore.
<ch_list> Channel If you
List One or more channels, | omit the
as shown: Optjona]
<ch_list>
(@310) - channel 10 on parameter,
the module in slot 300. | his
(@305:310) - channels ;;g;ilsartlg
05 through 10 on the the
module in slot 300. currently
defined
(@202:207,209,302:308) scan list.

- channels 02 through 07
and 09 on the module in




slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

¢ Readings can be acquired during a scan using the multiplexer. For
scanning measurements using the multiplexer modules, an error is
generated if the internal DMM is disabled (see INSTrument:DMM
command) or not installed in the mainframe.

» If you set the measurement label to °C, °F, or K, note that this has
no effect the temperature units set using the UNIT: TEMPerature
command.

e The CONFigure and MEASure? commands automatically reverts
the unit to the natural units for the function.

e A Factory Reset (*RST command) turns off scaling, clears the
scaling values (gain = 1, offset = 0), and automatically reverts the
unit to the natural units for the function. An Instrument Preset
(SYSTem:PRESet command) does not clear the scaling values or
measurement labels and does not turn off scaling.



Return Format

The query reads the measurement units for each channel specified and

returns an ASCII string enclosed in double quotes. Multiple responses
are separated by commas.



Examples

The following command adds the measurement label "RPM"
(Revolutions Per Minute) to channels 03 and 13 in slot 100.

CALC:SCAL:UNIT "RPM", (@103,113) or CALC:SCAL:UNIT
'RPM', (@103, 113)

The following query returns the measurement labels assigned to
channels 03 and 13 in slot 100.

CALC:SCAL:UNIT? (@103,113)

Typical Response: "RPM","RPM"



See Also

CALCulate Subsystem Introduction
CALCulate:SCALe:GAIN
CALCulate:SCALe:OFFSet
CALCulate:SCALe:OFFSet:NULL
CALCulate:SCALe:STATe



CALibration Subsystem Introduction

The CALibration commands are used to calibrate the Keysight
34970A/34972A. Please note that the use of these commands requires a
detailed knowledge of the appropriate calibration procedures, which are
described in the Keysight 34970A/34972A Service Guide. Please refer to
that guide before attempting to calibrate the instrument as improper use
of the CALibration commands can adversely affect the accuracy and
reliability of the instrument.



Command Summary

CALibration?
CALibration:COUNt?
CALlibration:SECure:CODE
CALibration:SECure:STATe
CALibration:SECure:STATe?
CALibration:STRing
CALibration:STRing?
CALlibration:VALue
CALlibration:VALue?



CALibration?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CALibration?



Description

This command performs a calibration of the internal DMM or DAC
channel on the 34907A multifunction module using the specified
calibration value (CALibration:VALue command). Before you can

calibrate the instrument, you must unsecure it by entering the correct
security code.

For a more detailed discussion of the
calibration procedures, see the
Keysight 34970A/34972A Service
Guide. Please refer to that guide
before attempting to calibrate the
instrument as improper use of the
CALibration commands can
adversely affect the accuracy and
reliability of the instrument.



Remarks

e If a calibration fails, the instrument returns 1 and generates an
error message. For a complete listing of the error messages
related to calibration failures, see SCPI Error Messages.

e The internal DMM is an optional assembly for the Keysight
34970A/34972A. The instrument generates an error with this
command if the internal DMM is disabled (see INSTrument:DMM
command) or not installed in the mainframe.

e This command increments the calibration count by one count for
the DMM and DAC channels (see CALibration:COUNt?
command).



Return Format

The query returns 0 (calibration passed) or 1 (calibration failed).



Example

The following command performs a calibration and returns a pass/fail
indication.

CAL?

Typical Response: 0



See Also

CALibration:SECure:STATe
CALibration:VALue



CALibration:COUNt?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CALibration:COUNt?



Description

This command queries the instrument to determine the number of times
it has been calibrated. Note that your instrument was calibrated before it
left the factory. When you receive your instrument, be sure to read the
various counts to determine its initial value.

For a more detailed discussion of the calibration
procedures, see the Keysight 34970A/34972A Service
Guide. Please refer to that guide before attempting to
calibrate the instrument as improper use of the
CALibration commands can adversely affect the
accuracy and reliability of the instrument.

Used With:

¢ Internal DMM



Remarks

¢ The calibration count increments up to a maximum of 65,535, after
which it rolls over to 0. Because the value increments by one for
each calibration point, a complete calibration may increase the
value by many counts.

e The mainframe calibration count is incremented by the
CALlibration? command (the mainframe must be unsecured; see
CALibration:SECure:STATe OFF command). You can read the
calibration count regardless of whether the instrument is secured.

e The calibration count is also incremented by calibrations of the
DAC channels on the 34907A multifunction module.

e The calibration count is stored in non-volatile memory, and does
not change when power has been off, after a Factory Reset (*RST
command), or after an Instrument Preset (SYSTem:PRESet
command).


javascript:void(0);

Return Format

The query returns the calibration count indicating how many calibrations
have been performed.



Example

The following query returns the calibration count.

CAL : COUN?

Typical Response: +273



See Also

CALlibration Subsystem Introduction
CALibration?
CALibration:SECure:STATe



CALibration:SECure:CODE

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CALibration:SECure:CODE <new_code>



Description

This command allows you to enter a new security code to prevent
accidental or unauthorized calibrations. The specified code is used to
unsecure the mainframe and all installed modules. To change the
security code, you must first unsecure the instrument using the old
security code, and then enter a new code.

For a more detailed discussion of the
calibration procedures, see the
Keysight 34970A/34972A Service
Guide. Please refer to that guide
before attempting to calibrate the
instrument as improper use of the
CALibration commands can
adversely affect the accuracy and
reliability of the instrument.

Used With:

¢ Internal DMM



Parameters

Name Type | Range of | Default Value
Values

<new_code> | ASCII | A string of | Thisis a
String | up to 12 required
characters. | parameter.
You do not
have to use
all 12
characters
but the first
character
must
always be a
letter (A-
Z). The
remaining
11
characters
can be
letters,
numbers
(0-9), or
the
underscore
character
"_").
Blank
spaces are
not
allowed.




Remarks

e The security code is set to "HP034970" or
"AT034972", depending on the product
number, when the instrument is shipped from
the factory. Note that the third character of the
security code is a zero (0) and not a capital O.

 |If you forget your security code, you can
override the security feature. See the Keysight
34970A/34972A Service Guide for more
iInformation.

e The security code is stored in non-volatile
memory, and does not change when power has
been off, after a Factory Reset (*RST
command), or after an Instrument Preset
(SYSTem:PRESet command).


javascript:void(0);

Example

The following command sets a new calibration security code (the
instrument must be unsecured).

CAL:SEC:CODE T3ST_DUT165



See Also

CALlibration Subsystem Introduction
CALibration:SECure:STATe



CALibration:SECure:STATe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CALibration:SECure:STATe <state>,<code>

CALibration:SECure:STATe?



Description

This command unsecures or secures the instrument for calibration. This
feature requires you to provide a security code to prevent accidental or
unauthorized calibrations of the instrument. Before you can calibrate the
instrument, you must unsecure it by entering the correct security code.

For a more detailed discussion of the calibration
procedures, see the Keysight 34970A/34972A Service
Guide. Please refer to that guide before attempting to
calibrate the instrument as improper use of the
CALibration commands can adversely affect the
accuracy and reliability of the instrument.

Used With:

¢ Internal DMM



Parameters

Name

Type

Range of
Values

Default Value

<state>

Boolean

{OFF|0|ON|1}

ON

<code>

String

A string of up
to 12
characters.
You do not
have to use
all 12
characters
but the first
character
must always
be a letter (A-
Z). The
remaining 11
characters
can be
letters,
numbers (0-
9), or the
underscore
character
("_"). Blank
spaces are
not allowed.

This is a
required
parameter.




Remarks

When you first receive your instrument, it is
secured, and the security code is set to
"HP034970" or "AT034972", depending on the
product number. Note that the third character of
the security code is a zero (0) and not a capital
O.

Once you enter a security code, that code must
be used for both front-panel and remote
operation. For example, if you secure the
Instrument from the front panel, you must use
that same code to unsecure it from the remote
Interface.

Unsecuring the instrument using this command
enables the internal DMM to be calibrated.

To calibrate the internal DMM, use the
CALibration? command.

The calibration security setting is stored in non-
volatile memory, and does not change when
power has been off, after a Factory Reset
(*RST command), or after an Instrument Preset
(SYSTem:PRESet command).


javascript:void(0);

Return Format

The query returns 0 (OFF) or 1 (ON), indicating the current calibration
security setting.



Examples

The following command unsecures the instrument. Note that the

"HP034970" string applies to the 34970A,; the "AT034972" string applies
to the 34972A.

CAL:SEC:STAT OFF,HP0O34970

The following query returns the current calibration security setting. In this
case, it is OFF.

CAL:SEC:STAT?

Typical Response: 0



See Also

CALlibration Subsystem Introduction
CALibration:SECure:CODE



CALibration:STRing

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CALibration:STRing <quoted_string>

CALibration:STRing?



Description

This command allows you to store one message in calibration memory in
the mainframe. For example, you can store such information as the date
when the last calibration was performed, the date when the next
calibration is due, the instrument's serial number, or even the name and
phone number of the person to contact for a new calibration.

For a more detailed discussion of
the calibration procedures, see the
Keysight 34970A/34972A Service
Guide. Please refer to that guide
before attempting to calibrate the
instrument as improper use of the
CALlibration commands can
adversely affect the accuracy and
reliability of the instrument.

Used With:

¢ Internal DMM



Parameters

Name

Type

Range of
Values

Default
Value

<quoted_string>

Quoted

ASCII String

A string
of up to
40
characters
enclosed
in quotes.
You can
use letters
(A-Z),
numbers
(0-9), and
special
characters
like "@",
nogn

and so on.

This is a
required
parameter.




Remarks

You can record a calibration message only from
the remote interface and only when the
Instrument is unsecured (see
CALibration:SECure:STATe OFF command).
You can read the message from either the
front-panel or over the remote interface. You
can read the calibration message whether the
Instrument is secured or unsecured.

The calibration message may contain up to 40
characters. From the front panel, you can view
only 13 characters of the message at a time.

From the front panel, commas, periods, and
semicolons share a display space with the
preceding character, and are not considered
iIndividual characters.

Storing a calibration message will overwrite any
message previously stored in memory.

The calibration message is stored in non-
volatile memory, and does not change when
power has been off, after a Factory Reset
(*RST command), or after an Instrument Preset
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(SYSTem:PRESet command).



Return Format

The query returns an ASCII string enclosed in double quotes. If no

calibration message has been specified, an empty quoted string (") is
returned.



Examples

The following command stores a message in calibration memory in the
mainframe.

CAL:STR "CAL: 18 Aug 2009" or CAL:STR 'CAL: 18
Aug 2009

The following query returns the message currently stored in calibration
memory in the mainframe (the quotes are also returned).

CAL:STR?

Typical Response: "CAL: 18 Aug 2009"



See Also

CALlibration Subsystem Introduction
CALibration:SECure:STATe



CALibration:VALue

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

CALibration:VALue <value>

CALibration:VALue?



Description

This command specifies the value of the known calibration signal as
outlined in the calibration procedures in the Keysight 34970A/34972A
Service Guide. This command is used for internal DMM calibrations.

For a more detailed discussion of the calibration
procedures, see the Keysight 34970A/34972A Service
Guide. Please refer to that guide before attempting to
calibrate the instrument as improper use of the
CALibration commands can adversely affect the
accuracy and reliability of the instrument.



Parameters

units
specified by
the present
measurement
function.

Name Type Range of | Default Value
Values
<value> | Desired This is a
Numeric | calibration | required
signal in the | parameter.




Remarks

e The internal DMM is an optional assembly for
the Keysight 34970A/34972A. The instrument
generates an error with this command if the
iInternal DMM is disabled (see

INSTrument:DMM command) or not installed in
the mainframe.



Return Format

The query returns the calibration value in the form +1.00000000E-01.



Examples

The following command sets calibration value to +10.001010 volts.

CAL:VAL 10.001010

The following query returns the present calibration value.

CAL:VAL?

Typical Response: +1.00101000E+01



See Also

CALlibration Subsystem Introduction
CALibration?



CONFigure Subsystem Introduction

The CONFigure commands provide the most flexible way to program the
instrument for measurements. When you execute these commands, the
instrument uses default values for the requested measurement
configuration (like the MEASure? command). However, the measurement
is not automatically started and you can change some measurement
attributes before actually initiating the measurement. This allows you to
incrementally change the instrument's configuration from the default
conditions.

Use the INITiate or READ? command to initiate the
measurement.

A MEASure command is simply a CONFigure command
followed by a READ?

If you specify a <ch_list> with one of these commands, that
<ch_list> overwrites the current scan list.

The CONFigure commands are valid only with the following Keysight
34970A/34972A plug-in modules which can be configured to be part of a
scan. If the internal DMM is not installed or is disabled, then no DMM-
related configurations are allowed. However, scanning is allowed on the
digital input and totalizer channels even without the internal DMM.

349501A 20-Channel Armature Multiplexer (2-wire
or 4-wire)

34902A 16-Channel Reed Multiplexer (2-wire or 4-
wire)

349507A Multifunction Module (digital input and
totalizer channels only)

349508A 40-Channel Armature Multiplexer (2-wire
only)



Command Summary

CONFigure?
CONFigure:CURRent:AC
CONFigure:CURRent:DC
CONFigure:DIGital:BYTE
CONFigure:FREQuency
CONFigure:FRESistance
CONFigure:PERIod
CONFigure:RESistance
CONFigure:TEMPerature
CONFigure:TOTalize
CONFigure:VOLTage:AC
CONFigure:VOLTage:DC



CONFigure?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CONFigure? [(@<ch_list>)]



Description

This query returns the present configuration on the specified channels
and returns a series of quoted strings.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital I/O only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels ;ggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

e If the internal DMM is not installed or is disabled, then no DMM-
related configurations are allowed. However, scanning is allowed
on the digital input and totalizer channels even without the internal
DMM.

e The *RST command will clear the scan list and set all
measurement parameters to their factory settings. The Instrument
Preset (SYSTem:PRESet command) will not clear the scan list;
however, this command will clear reading memory and all stored
statistical data.



Return Format

The query returns a series of comma-separated fields indicating the
present function, range, and resolution for the specified channels.
Multiple responses are separated by commas. The short form of the
function name is always returned (e.g., "CURR:AC", "FREQ", etc.).

Example: Multiplexer Channel

ryoLT +1.000000E+01, +3.000000E-03"
Function: Range: Resolution:
DC Volts 10V Imy

Example: Digital I/O Channel

"DIG OUTP WORD"

Function: State: Width:
DIO Output  Word

Example: Totalizer Channel

"TOT RRES"

I

Function: Mode:
Totalize Read/Reset



Examples

The following program segment configures multiplexer channels 03 and

08 in slot 100 and then reads back the configuration (the quotes are also
returned).

CONF:RES 1000, 1, (@103)

CONF:TEMP THER, 5000,1,0.1, (@108)
CONF? (@103,108)

Typical Response: "RES +1.000000E+03,+1.000000E-01","TEMP
THER,5000,+1.000000E+00,+1.000000E-04"

The following query returns the present configuration of every channel in
the scan list.

CONF?



See Also

CONFigure Subsystem Introduction



CONFigure:CURRent:AC
CONFigure:CURRent:DC

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

CONFigure:CURRent:AC [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)

CONFigure:CURRent:DC [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)



Description

These commands configure the channels for AC or DC current
measurements but do not initiate the scan.

The CONFigure command does not place the instrument in the "wait-for-
trigger” state. Use the INITiate or READ? command in conjunction with
CONFigure to place the instrument in the "wait-for-trigger" state.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module (channels 21
and 22 only)



Parameters

Name Type Range of Values Default
Value
<range> Numeric AUTO
Expected value in amps
(ranges shown below).
10 mA (MIN)
100 mA
1 A (MAX)
<resolution> | Numeric | Desired resolution in amps. | Fixed at
6% digits
<scan_list> | Scan This is a
List One or more channels, | required
as shown: parameter.

(@321) - channel 21 on
the module in slot 300.

(@221:222) - channels
21 through 22 on the
module in slot 200.

(@121:122,222,321:322)
- channels 21 and 22 on
the module in slot 100,
channel 22 on the
module in slot 200, and
channels 21-22 on the
module in slot 300.

Note that the channels
must be of the form s21
and s22, where s is the




first digit of the slot
number.




Remarks

* When you specify a range of channels with this command, any
channels that are invalid will be ignored (no error will be
generated) but the first and last channel in the range must be valid
for the selected function.

* You can allow the instrument to automatically select the
measurement range using autoranging or you can select a fixed
range using manual ranging. Autoranging is convenient because
the instrument decides which range to use for each measurement
based on the input signal. For fastest scanning operation, use
manual ranging on each measurement (some additional time is
required for autoranging since the instrument has to make a range
selection).

e If you select autoranging (by specifying "AUTO" or "DEF"), an
error will be generated if you specify a discrete value for the
<resolution> parameter. When autoranging is combined with a
discrete resolution, the instrument cannot accurately resolve the
integration time (especially if the input signal is continuously
changing). If your application requires autoranging, be sure to
specify "AUTO" for the <resolution> parameter or omit the
parameter from the command.

¢ Autorange thresholds:
Down range at: <10% of range
Up range at: >120% of range

e Because this command resets all measurement parameters on the
specified channels to their default values, be sure to send the
CONFigure command before setting any other measurement
parameters.

e If the input signal is greater than can be measured on the selected
range (manual ranging), the instrument gives an overload



indication: "tOVLD" from the front panel or "£9.9E+37" from the
remote interface.

For AC measurements, the resolution is fixed at 6% digits. The
only way to control the reading rate for AC measurements is by
changing the channel delay or by setting the AC filter to the
highest frequency limit. The <resolution> parameter only affects
the number of digits shown on the front panel.

The *RST command will clear the scan list and set all
measurement parameters to their factory settings. The Instrument
Preset (SYSTem:PRESet command) will not clear the scan list;
however, this command will clear reading memory and all stored
statistical data.



Examples

These commands show the CONFigure:CURRent:AC command. In each
case, you could substitute the CONFigure:CURRent:DC command and
the example would be valid.

The following program segment configures the instrument for AC current
measurements on channel 21 in slot 100. The READ? command places
the instrument in the "wait-for-trigger" state, scans the channel once, and
then sends the reading to reading memory and the instrument's output
buffer. The default range (autorange) and resolution (fixed at 6% digits)
are used for the measurement.

CONF:CURR:AC (@121)
ROUT:SCAN (@121)
READ?

Typical Response: +8.54530000E-02

The following program segment configures the instrument for an AC
current measurement on channels 21 and 22 in slot 100. The INITiate
command places the instrument in the "wait-for-trigger"” state, scans the
channels once, and stores the readings in memory. The FETCh?
command transfers the readings from reading memory to the
instrument's output buffer. The 1 Arange is selected with 200 mA
resolution.

CONF:CURR:AC 1,0.2, (@121,122)
ROUT:SCAN (@121,122)

INIT

FETC?

Typical Response: +4.27150000E-02,+1.32130000E-03



See Also

CONFigure?

FETCh?

INITiate

READ?

MEASure:CURRent:AC?
MEASure:CURRent[:DC]?
ROUTe:CHANnNel:DELay
ROUTe:SCAN
[SENSe:]CURRent:AC:BANDwidth



CONFigure:DIGital:BYTE

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
CONFigure:DIGital:BYTE (@<scan_list>)



Description

This command configures the instrument to scan the specified digital

input channels on the multifunction module as byte data, but does not
initiate the scan. This command redefines the scan list.

Used With:

e 34907A Multifunction Module (digital input only)



Parameters

shown:

(@301) - channel 01
on the module in slot
300.

(@101:102,201,302)
- channels 01 and
02 on the modules
on slot 100, channel
01 on the module in
slot 200, and
channel 02 on the
module in slot 300.

Name | Type Range of Values Default
Value
<scan_list> | Scan This is a
list | One or more digital | required
I/O channels, as parameter.




Remarks

e The digital input channels are numbered "s01" (LSB) and "s02"
(MSB), where s is the first digit of the slot number.

¢ Note that if you include both digital input channels in the scan list,
the instrument will read data from both ports simultaneously with
the same time stamp. This allows you to externally combine the
two 8-bit value into one 16-bit value.



Example

The following command configures the instrument to scan channels 01
and 02 on slot 100 as byte data.

CONF:DIG:BYTE (@101:102)



See Also

CONFigure Subsystem Introduction



CONFigure:FREQuency
CONFigure:PERIiod

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

CONFigure:FREQuency [{<range>|AUTO|MIN|MAX|DEF}],
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)

CONFigure:PERIod [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)



Description

These commands configure the channels for frequency or period
measurements, but they do not initiate the scan.

The CONFigure command does not place the instrument in the "wait-for-
trigger” state. Use the INITiate or READ? command in conjunction with
CONFigure to place the instrument in the "wait-for-trigger" state.

Used With:
e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<range> Numeric AUTO

Expected value in Hz
(frequency) or seconds
(period). Valid values
range from 3 Hz to 300
kHz, and their inverses
(for period).

For frequency and period
measurements, this
parameter is only used in
conjunction with the
<resolution> parameter
to set the gate time. It is
otherwise unnecessary
for frequency and period

measurements.
<resolution> | Numeric | Desired resolution in Hz 0.000003
(frequency) or seconds x Range
(period). (1 PLC)
<scan_list> | Scan This is a
List One or more channels, | required
as shown: parameter.

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.




(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

¢ When you specify a range of channels with this command, any
channels that are invalid will be ignored (no error will be
generated) but the first and last channel in the range must be valid
for the selected function.

e If the input signal is greater than can be measured on the selected
range (manual ranging), the instrument gives an overload
indication: "+tOVLD" from the front panel or "+9.9E+37" from the
remote interface.

e The *RST command will clear the scan list and set all
measurement parameters to their factory settings. The Instrument
Preset (SYSTem:PRESet command) will not clear the scan list;
however, this command will clear reading memory and all stored
statistical data.



Examples

The following program segment configures the instrument for frequency
measurements on channel 04 in slot 300. The READ? command places
the instrument in the "wait-for-trigger" state, scans the channel once, and
then sends the reading to reading memory and the instrument's output
buffer. The default range (autorange) and resolution (fixed at 6% digits)
are used for the measurement.

CONF:FREQ (@304)
ROUT:SCAN (@304)
READ?

Typical Response: +1.32130000E+03

The following program segment configures the instrument for frequency
measurements on channels 03 and 08 in slot 100. The INITiate
command places the instrument in the "wait-for-trigger"” state, scans the
channels once, and stores the readings in memory. The FETCh?
command transfers the readings from reading memory to the
instrument's output buffer.

CONF:FREQ 100, (@103,108)
ROUT:SCAN (@103,108)
INIT

FETC?

Typical Response: +4.27150000E+03,+1.32130000E+03

The following program segment configures channel 10 on the module in
slot 300 for a frequency measurement. The READ? command places the
instrument in the "wait-for-trigger" state, initiates a trigger, and then



sends the reading to reading memory and the instrument's output buffer.
The default range (autorange) and resolution (fixed at 6% digits) are
used for the measurement.

CONF:FREQ (@310)
READ?

Typical Response: +10.13240000E+03



See Also

CONFigure?

FETCh?

INITiate

MEASure:FREQuency?

MEASure:PERiod?

READ?

ROUTe:SCAN
[SENSe:]FREQuency:RANGe:LOWer
[SENSe:]FREQuency:VOLTage:RANGe:AUTO



CONFigure:RESistance
CONFigure:FRESistance

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

CONFigure:RESistance [{<range>|AUTO|MIN|MAX|DEF},
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)

CONFigure:FRESistance [{<range>|AUTO|MIN|MAX|DEFY}],
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)



Description

These commands configure the channels for 2-wire (RESistance) or 4-
wire (FRESistance) resistance measurements but do not initiate the
scan.

The CONFigure command does not place the instrument in the "wait-for-
trigger"” state. Use the INITiate or READ? command in conjunction with
CONFigure to place the instrument in the "wait-for-trigger" state.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34908A 40 Channel Single-Ended Multiplexer Module (does not
support 4-wire measurement)



Parameters

Name Type Range of Values Default
Value
<range> Numeric AUTO
Expected value in ohms,
up to 100 MW.
<resolution> | Numeric | Desired resolution in ohms. | 0.000003
x Range
(1 PLC)
<scan_list> | Scan This is a
List One or more channels, | required
as shown: parameter.

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

¢ For the FRESistance version of this command, channel n is paired
with channel n+10 (34901A) or n+8 (34902A) to provide source
and sense connections.

* When you specify a range of channels with this command, any
channels that are invalid will be ignored (no error will be
generated) but the first and last channel in the range must be valid
for the selected function.

e You can allow the instrument to automatically select the
measurement range using autoranging or you can select a fixed
range using manual ranging. Autoranging is convenient because
the instrument decides which range to use for each measurement
based on the input signal. For fastest scanning operation, use
manual ranging on each measurement (some additional time is
required for autoranging since the instrument has to make a range
selection).

¢ If you select autoranging (by specifying "AUTO" or "DEF"), an
error will be generated if you specify a discrete value for the
<resolution> parameter. When autoranging is combined with a
discrete resolution, the instrument cannot accurately resolve the
integration time (especially if the input signal is continuously
changing). If your application requires autoranging, be sure to
specify "AUTO" for the <resolution> parameter, or omit the
parameter from the command and use the
[SENSe:]VOLTage[:DC]JNPLC command to specify the desired
integration time.

¢ Autorange thresholds:
Down range at: <10% of range
Up range at: >120% of range

¢ Since these commands reset all measurement parameters on the



specified channels to their default values, be sure to send the
CONFigure command before setting any other measurement
parameters.

e If the input signal is greater than can be measured on the selected
range (manual ranging), the instrument gives an overload
indication: "+tOVLD" from the front panel or "+9.9E+37" from the
remote interface.

e The *RST command will clear the scan list and set all
measurement parameters to their factory settings. The Instrument
Preset (SYSTem:PRESet command) will not clear the scan list;
however, this command will clear reading memory and all stored
statistical data.



Examples

The following program segment configures the instrument for 2-wire
resistance measurements on channel 04 in slot 300. The READ?
command places the instrument in the "wait-for-trigger"” state, scans the
channel once, and then sends the reading to reading memory and the

instrument's output buffer. The default range (autorange) and resolution
(1 PLC) are used for the measurement.

CONF:RES (@304)
ROUT:SCAN (@304)
READ?

Typical Response: +1.32130000E+04

The following program segment configures the instrument for 2-wire
resistance measurements on channels 03 and 08 in slot 100. The
INITiate command places the instrument in the "wait-for-trigger"” state,
scans the channels once, and stores the readings in memory. The
FETCh? command transfers the readings from reading memory to the
instrument's output buffer. The 1 kQ range is selected with 1Q resolution.

CONF:RES 1000, 1, (@103,108)
ROUT:SCAN (@103,108)

INIT

FETC?

Typical Response: +4.27150000E+02,+1.32130000E+02

The following program segment configures the instrument for 4-wire
resistance measurements on channels 03 and 08 in slot 100. The
INITiate command places the instrument in the "wait-for-trigger"” state,



scans the channels once, and stores the readings in memory. The
FETCh? command transfers the readings from reading memory to the
instrument's output buffer. The 1 kQ range is selected with 1Q resolution.

CONF:FRES 1000,1, (@301,302) ! Note that for a 4-wire
measurement, channels
I 301 and 302 are

automatically paired with

I 311 and 312,
respectively (34901A module).
ROUT:SCAN (@301,302)
INIT
FETC?

Typical Response: +4.27150000E+02,+1.32130000E+02



See Also

CONFigure Subsystem Introduction
CONFigure?

FETCh?

INITiate

MEASure:RESistance?
MEASure:FRESistance?

READ?

ROUTe:SCAN
[SENSe:]RESistance:OCOMpensated



CONFigure:TEMPerature

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

CONFigure:TEMPerature {<probe_type>|DEF},{<type>|DEF}[,1],
{<resolution>|MIN|MAX|DEF}]] ,(@<scan_list>)



Description

These commands configure the channels for temperature measurements
but do not initiate the scan. If you omit the optional <ch_list> parameter,
this command applies to the currently defined scan list.

The CONFigure command does not place the instrument in the "wait-for-
trigger” state. Use the INITiate or READ? command in conjunction with
CONFigure to place the instrument in the "wait-for-trigger"” state.

The following table shows which temperature transducers are supported
by each of the multiplexer modules.

Module | Thermocouple | RTD | RTD | Thermistor
2- 4-
Wire | Wire
Yes Yes | Yes Yes
34901A
Armature
Multiplexer
34902A Yes Yes | Yes Yes
Reed
Multiplexer
34908A Not Yes | No Yes
Armature | Recommended!
Multiplexer
(1-Wire)

Lwith a one-wire multiplexer, even very small ground currents can
introduce substantial measurement error.



Parameters

(@310) - channel 10 on the module in
slot 300.

(@305:310) - channels 05 through 10
on the module in slot 300.

(@202:207,209,302:308) - channels 02

through 07 and 09 on the module in slot

200 and channels 02 through 08 on the
module in slot 300.

Name Type Range of Values D
<probe_type> | Discrete TCo
{TCouple|RTD|FRTD|THERmistor| DEF}
<type> Discrete {BIEIKINIR|S|T}
For TCouple: For
TCc
For RTD {85|91}
For FRTD {85|91} For
For THERmistor {2252|5000|10000} For
For
THE
<resolution> | Numeric | The resolution in degrees Celsius, 1 PL
Fahrenheit, or Kelvin. The temperature
scale in use is specified by the
UNIT:TEMPerature command.
<scan_list> Scan This
List One or more channels, as shown: paral




Remarks

For temperature measurements, the instrument internally selects
the range; you cannot select which range is used. In the command
syntax, be sure to include "1" as shown for the <range> parameter
(preceding the <resolution> parameter).

For RTD and FRTD measurements, use "85" to specify a =
0.00385 or "91" to specify a = 0.00391. Note that this command
also redefines the scan list. The default (DEF) type is "85" (a =
0.00385).

When you specify a range of channels with this command, any
channels that are invalid will be ignored (no error will be
generated) but the first and last channel in the range must be valid
for the selected function.

For thermocouple measurements, the instrument internally selects
the 100 mV range. For thermistor and RTD measurements, the
instrument autoranges to the correct range for the transducer
resistance measurement. Specify the paired channel in the lower
bank (source) as the <ch_list> channel.

Thermocouple measurements require a reference junction
temperature (see

[SENSe:]TEMPerature:TRANsducer: TCouple:RJUNCction: TYPE
command). For the reference junction temperature, you can use
an internal measurement on the module's terminal block (34901A
only), an external thermistor or RTD measurement, or a known
fixed junction temperature. If you select an external reference, the
instrument makes thermocouple measurements relative to a
previously-stored RTD or thermistor measurement stored in the
reference register.

By default, a fixed reference junction temperature of 0.0 °C is used
(see [SENSe:]TEMPerature:TRANsducer: TCouple:RJUNction



command).

¢ |f you select autoranging (by specifying "AUTO" or "DEF"), an
error will be generated if you specify a discrete value for the
<resolution> parameter. When autoranging is combined with a
discrete resolution, the instrument cannot accurately resolve the
integration time (especially if the input signal is continuously
changing). If your application requires autoranging, be sure to
specify "DEF" for the <resolution> parameter, or omit the
parameter from the command and use the
[SENSe:]TEMPerature:NPLC command to specify the desired
integration time.

e Since this command resets all measurement parameters on the
specified channels to their default values, be sure to send the
CONFigure command before setting any other measurement
parameters.

e For 4-wire resistance measurements, the instrument automatically
pairs channel n in Bank 1 with channel n+10 in Bank 2 (34901A)
or n+8 (34902A) to provide the source and sense connections. For
example, make the source connections to the HI and LO terminals
on channel 02 in Bank 1 and the sense connections to the HI and
LO terminals on channel 12 (34901A) or 10 (34902A) in Bank
2.Specify the paired channel in Bank 1 (source) as the <ch_list>
channel (channels in Bank 2 are not allowed in the <ch_list>).

e Because channels are automatically paired for 4-wire resistance
measurements (see previous Remark), attempts to re-configure
the paired channel in Bank 2 will result in an error. For example:

CONF:VOLT:DC (@105) !Configure Bank 2 channel for
DC voltage measurements

ROUT:SCAN (@101:110) !Add channels to scan list
CONF:FRES (@101) lGenerates error and clears
scan list



e For 4-wire RTD measurements, the instrument automatically
enables the autozero function.

e The *RST command will clear the scan list and set all
measurement parameters to their factory settings. The Instrument
Preset (SYSTem:PRESet command) will not clear the scan list;
however, this command will clear reading memory and all stored
statistical data.



Examples

The following program segment configures the instrument for B-type
thermocouple measurements on channel 04 in slot 300. The READ?
command places the instrument in the "wait-for-trigger"” state, scans the
channel once, and then sends the reading to reading memory and the
instrument's output buffer. The default resolution (fixed at 6% digits) is
used for the measurement (assumes default temperature units).

CONF:TEMP TC, B, (@304)
ROUT:SCAN (@304)
READ?

Typical Response: +3.65640000E+01

The following program segment configures the instrument for 5 kQ
thermistor measurements on channels 03 and 08 in slot 100. The
INITiate command places the instrument in the "wait-for-trigger"” state,
scans the channels once, and stores the readings in memory. The
FETCh? command transfers the readings from reading memory to the
instrument's output buffer. This 2-wire measurement is made with 0.1 °C
resolution (assumes default temperature units).

CONF:TEMP THER,5000,1,0.1, (@103,108)
ROUT:SCAN (@103,108)

INIT

FETC?

Typical Response: +2.47150000E+01,+3.12130000E+01

The following program segment configures the current scan list for a 2-
wire RTD measurement (no <ch_list> is specified). The READ?



command places the instrument in the "wait-for-trigger” state, initiates a
trigger, and then sends the reading to reading memory and the
instrument's output buffer. The default resolution (fixed at 6% digits) is
used for the measurement (assumes default temperature units).

CONF:TEMP RTD, 85 (@203)
READ?

Typical Response:+2.12320000E+01



See Also

CONFigure?

FETCh?

INITiate

MEASure:TEMPerature?

READ?

ROUTe:SCAN

[SENSe:]TEMPerature:NPLC

[SENSe:]TEMPerature: TRANsducer:FRTD:RESistance[:REFerence]
[SENSe:]TEMPerature:TRANsducer:RTD:RESistance[:REFerence]
UNIT:TEMPerature



CONFigure:TOTalize

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
CONFigure:TOTalize <mode>,(@<scan_list>)



Description

This command configures the instrument to read the specified totalizer
channels on the multifunction module but does not initiate the scan. To
read the totalizer during a scan without resetting the count, set the
<mode> to READ. To read the totalizer during a scan and reset the count
to O after it is read, set the <mode> to RRESet (this means "read and
reset").

The CONFigure command does not place the instrument in the "wait-for-
trigger” state. Use the INITiate or READ? command in conjunction with
CONFigure to place the instrument in the "wait-for-trigger" state.

Used With:

e 34907A Multifunction Module (totalize channel only)



Parameters

channel 03 on
the module in
slot 300.

(@103,203,303)
- channel 03 on
the modules on
slot 100, 200,
and 300.

Name Type | Range of Values | Default
Value
<mode> Discrete | {READ|RRESet} | READ
<scan_list> | Scan This is a
List One or more required
totalizer parameter.
channels, as
shown:
(@303) -




Remarks

e The totalizer channel is always of the form s03, where s is the first
digit of the slot number.

e The maximum count is 67,108,863 (22° - 1). The count rolls over
to O after reaching the maximum allowed value.

e |f the count rolls over to 0O, the "Totalizer Overflow" bit (bit 11) is set
in the Questionable Data register. For more information on the
Status System for the instrument, see Status System Introduction.

¢ Selecting the RRESet mode performs a synchronized read and
reset operation on the specified totalizer channels. If you were to
use discrete commands, such as READ? and
[SENSe:]TOTalize:CLEar:IMMediate, you would likely lose counts
occurring between the two commands.

¢ The *RST command will clear the scan list and set all
measurement parameters to their factory settings. The Instrument
Preset (SYSTem:PRESet command) will not clear the scan list;
however, this command will clear reading memory and all stored
statistical data.



Examples

The following command configures totalizer channel 03 on the module in
slot 200 to be read without resetting its count.

CONF:TOT READ, (@203)

The following command configures totalizer channel 03 on the module in
slot 300 to be reset to O after it is read.

CONF:TOT RRES, (@303)



See Also

CONFigure Subsystem Introduction
CONFigure?

FETCh?

INITiate

READ?

[SENSe:]TOTalize:DATA?



CONFigure:VOLTage:AC
CONFigure:VOLTage:DC

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

CONFigure:VOLTage:AC [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)

CONFigure:VOLTage:DC [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)



Description

These commands configure the channels in the <scan_list> for AC or
DC voltage measurements but do not initiate the scan.

The CONFigure command does not place the instrument in the "wait-for-
trigger” state. Use the INITiate or READ? command in conjunction with
CONFigure to place the instrument in the "wait-for-trigger" state.

Used With:
e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<range> Numeric AUTO
Expected value in volts
<resolution> | Numeric | Desired resolution in volts. | 0.000003
x Range
(1 PLC)
<scan_list> | Scan This is a
List One or more channels, | required
as shown: parameter.

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

¢ When you specify a range of channels with this command, any
channels that are invalid will be ignored (no error will be
generated) but the first and last channel in the range must be valid
for the selected function.

e You can allow the instrument to automatically select the
measurement range using autoranging or you can select a fixed
range using manual ranging. Autoranging is convenient because
the instrument decides which range to use for each measurement
based on the input signal. For fastest scanning operation, use
manual ranging on each measurement (some additional time is
required for autoranging since the instrument has to make a range
selection).

¢ If you select autoranging (by specifying "AUTO" or "DEF"), an
error will be generated if you specify a discrete value for the
<resolution> parameter. When autoranging is combined with a
discrete resolution, the instrument cannot accurately resolve the
integration time (especially if the input signal is continuously
changing). If your application requires autoranging, be sure to
specify "AUTO" for the <resolution> parameter or omit the
parameter from the command.

e Autorange thresholds:
Down range at: <10% of range
Up range at: >120% of range

e Because this command resets all measurement parameters on the
specified channels to their default values, be sure to send the
CONFigure command before setting any other measurement
parameters.

e If the input signal is greater than can be measured on the selected
range (manual ranging), the instrument gives an overload



indication: "tOVLD" from the front panel or "£9.9E+37" from the
remote interface.

For AC measurements, the resolution is fixed at 6% digits. The
only way to control the reading rate for AC measurements is by
changing the channel delay or by setting the AC filter to the
highest frequency limit. The <resolution> parameter only affects
the number of digits shown on the front panel.

The *RST command will clear the scan list and set all
measurement parameters to their factory settings. The Instrument
Preset (SYSTem:PRESet command) will not clear the scan list;
however, this command will clear reading memory and all stored
statistical data.



Examples

These commands show the CONFigure:VOLTage:AC command. In each
case, you could substitute the CONFigure:VOLTage:DC command and
the example would be valid.

The following program segment configures the instrument for AC voltage
measurements on channel 04 in slot 300. The READ? command places
the instrument in the "wait-for-trigger" state, scans the channel once, and
then sends the reading to reading memory and the instrument's output
buffer. The default range (autorange) and resolution (fixed at 6% digits)
are used for the measurement.

CONF:VOLT:AC (@304)
ROUT:SCAN (@304)
READ?

Typical Response: +1.86850000E-03

The following program segment configures the instrument for AC voltage
measurements on channels 03 and 08 in slot 100. The INITiate
command places the instrument in the "wait-for-trigger"” state, scans the
channels once, and stores the readings in memory. The FETCh?
command transfers the readings from reading memory to the
instrument's output buffer. The 1 V range is selected.

CONF:VOLT:AC 1, (@103,108)
ROUT:SCAN (@103,108)

INIT

FETC?

Typical Response: +4.27150000E-03,+1.32130000E-03



The following program segment configures channel 10 on the module in
slot 300 for an AC voltage measurement. The READ? command places
the instrument in the "wait-for-trigger" state, initiates a trigger, and then
sends the reading to reading memory and the instrument's output buffer.
The default range (autorange) and resolution (fixed at 6% digits) are
used for the measurement.

CONF:VOLT:AC (@310)
READ?

Typical Response: +1.26360000E-02



See Also

CONFigure Subsystem Introduction
CONFigure:CURRent:AC
CONFigure?

FETCh?

INITiate

MEASure[:VOLTage]:AC?
MEASure[:VOLTage][:DC]?
READ?

ROUTe:CHANnNel:DELay
ROUTe:SCAN
[SENSe:]VOLTage:AC:BANDwidth



DATA Subsystem Introduction

Command Summary

DATALAST?

DATA:POINts?
DATA:POINts:EVENt:THReshold
DATA:POINts:EVENt:THReshold?
DATA:REMove?



DATA:LAST?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
DATA:LAST? [<num_rdgs>,](@<channel>)



Description

This query returns the most recent reading or readings taken on the
specified channel during the scan.



Parameters

Name Type Range of Default
Values Value

<num_rdgs> | Numeric | An integer 1
from 1 to the
number of
readings
stored in
memory for
the specified
<channel>.

<channel> | Channel This is a
Assingle required
channel, parameter.
specified as
in the
following
examples.

(@310) -
channel 10
on the
module in
slot 300.

(@214) -
channell4
on the
module in
slot 200.




Remarks

e The query returns the readings in order, starting with the earliest
reading in the group of recent readings. If you specify more
readings than are currently stored in memory, the instrument
generates an error message.

e Readings can be acquired during a scan using the multiplexer or
digital modules.

e Each reading is returned with some combination of measurement
units, time stamp, channel number, and alarm status information,
depending on the settings set by the FORMat:READINg
commands. The time stamp is either in relative format (time in
seconds since the beginning of the scan) or absolute format (time
of day with date, based on the instrument's clock as set by the
SYSTem:DATE and SYSTem:TIME commands). The choice of
absolute and relative time is determined by the
FORMat:READIng: TIME:TYPE command.



Return Format

The query returns the specified number of readings for the specified

channel (or the internal DMM). If no data is available for the specified
channel, the query returns 0 for each field.

For example:

2.61950000E+01

c,2004,11,21,15,30,23.000,103, 2

P

1 Reading with Units (26.195 °C) 4 Channel Number
2 Date (November 21, 2004) 5 Alarm Limit Threshold Crossed (0
= No Alarm, 1 = LO, 2 = HI)

3 Time of Day (3:30:23.000 PM)



Example
The following query returns the last reading on channel 08 in slot 100.

DATA:LAST? (@108)

Typical Response: +1.84280000E-05
VDC,2004,11,21,14,54,33.104,108,0



See Also

DATA Subsystem Introduction
FORMat Subsystem Introduction
SYSTem:DATE

SYSTem:TIME



DATA:POINts?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
DATA:POINts?



Description

This query returns the total number of readings currently stored in
reading memory from a scan.



Remarks

You can read the count at any time, even during a scan.

You can store at least 50,000 readings in memory and all readings
are automatically time stamped. If memory overflows, a bit in the
STATus:QUEStionable:CONDition? register is set and new
readings will overwrite the first (oldest) readings stored. The most
recent readings are always preserved. Reading memory is not
cleared when you read it.

The questionable status bit will be cleared when memory is
cleared. The questionable status bit will not be cleared if memory
Is emptied with DATA:REMove? or R?.

The instrument clears all readings from memory when a new scan
is initiated, when any measurement parameters are changed
(CONFigure and SENSe commands), and when the triggering
configuration is changed (TRIGger commands).

The instrument clears all readings from memory after a Factory
Reset (*RST command) or after an Instrument Preset
(SYSTem:PRESet command).



Return Format

The query returns a value between 0 and 50,000 as a signed integer,
indicating the number of readings currently stored in reading memory.



Example

The following query returns the number of readings in memory.

DATA:POIN?

Typical Response: +320



See Also

DATA Subsystem Introduction
DATA:REMove?



DATA:POINts:EVENt:THReshold

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
DATA:POINts:EVENt:THReshold <num_rdgs>

DATA:POINts:EVENt: THReshold?



Description

This command sets a bit in the Standard Operation Register group event
register when the specified number of readings have been stored in
reading memory from a scan. The "Memory Threshold" bit (bit 9) is set to

a "1" in the event register when the number of stored readings is greater
than or equal to the specified memory threshold.

For more information on the Status System for the
instrument, see Status System Introduction.


javascript:void(0);

Parameters

Name Type Range | Default Value
of

Values

<num_rdgs> | Numeric | An This is a
integer | required
from 1 to | parameter.
50,000

The factory

default value
is 1.




Remarks

e To report any subsequent events, the reading count must first drop
below the programmed memory threshold before reaching the
threshold again. Use the R? or DATA:REMove command to
remove readings from memory.

e To enable the "Memory Threshold" bit (bit 9) to be reported to the
Status Byte, use the STATus:OPERation:ENABle command.

¢ Once the "Memory Threshold" bit is set, it will remain set until
cleared by the STATus:OPERation[:EVENt]? command or *CLS
(clear status) command.

¢ The instrument resets the memory threshold to "1" after a Factory
Reset (*RST command) or when mainframe power is cycled. The
memory threshold value is not reset by the SYSTem:PRESet,
*CLS, or STATus:PRESet command.



Return Format

The query returns the number of readings currently specified as the
memory threshold as a signed integer.



Examples

The following command sets the memory threshold to 125 readings.

DATA:POIN:EVEN:THR 125

The following query reads the memory threshold setting.

DATA:POIN:EVEN:THR?

Typical Response: +125



See Also

DATA Subsystem Introduction
STATus:OPERation:ENABIe



DATA:REMove?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
DATA:REMove? <num_rdgs>



Description

This query reads and clears the specified number of readings from the
non-volatile memory. This allows you to continue a scan without losing
data stored in memory (if memory becomes full, new readings will

overwrite the first readings stored). The specified number of readings are
cleared from memory, starting with the oldest reading.
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Parameters

Name Type Range of Default
Values Value

<num_rdgs> | Numeric | An integer | This is a
representing | required
the number | parameter.
of readings
to be read
and erased
from
memory.




Remarks

¢ You can remove readings from memory at any time, even during a
scan.

¢ You can store at least 50,000 readings in memory during a scan.
Readings are stored only during a scan. If memory overflows, the
new readings will overwrite the first (oldest) readings stored; the
most recent readings are always preserved. In addition, bit 9 is set
in the Questionable Data Register's condition register (see Status
System Introduction).

 If fewer than the specified number of readings are currently in
memory, an error will be generated. You can use the
DATA:POINts? query to determine the total number of readings
currently in memory.

e Each reading is returned with some combination of measurement
units, time stamp, channel number, and alarm status information,
depending on the settings set by the FORMat:READINg
commands. The time stamp is either in relative format (time in
seconds since the beginning of the scan) or absolute format (time
of day with date, based on the instrument's clock as set by the
SYSTem:DATE and SYSTem:TIME commands). The choice of
absolute and relative time is determined by the
FORMat:READIng: TIME:TYPE command.

e The instrument clears all readings from memory when a new scan
Is initiated, when any measurement parameters are changed
(CONFigure and SENSe commands), and when the triggering
configuration is changed (TRIGger commands).

e The instrument clears all readings from memory after a Factory
Reset (*RST command), after an Instrument Preset
(SYSTem:PRESet command), or when mainframe power is
cycled.



Return Format

The query returns the specified number of readings (with formatting as
set by the FORMat:READiIng commands) and then erases them from
memory. Multiple responses are separated by commas.



Example

The following query returns three readings (starting with the oldest
reading first) and erases them from memory.

DATA:REM? 3

Typical Response:
+4.27150000E+02,+1.32130000E+03,+3.65300000E+03



See Also

DATA Subsystem Introduction
DATA:POINts?

FORMat Subsystem Introduction
R?



DIAGnostic Subsystem Introduction

Command Summary

DIAGnostic:DMM:CYCLes?
DIAGnostic:DMM:CYCLes:CLEar
DIAGnostic:PEEK:SLOT:DATA?
DIAGnostic:POKE:SLOT:DATA
DIAGnostic:RELay:CYCLes?
DIAGnostic:RELay:CYCLes:CLEar



DIAGnhostic:DMM:CYCLes?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
DIAGnostic:DMM:CYCLes?



Description

This query returns the cycle count of the three backplane relays on the
internal DMM. These relays open or close when a function or range is
changed on a module. The query returns three numbers indicating the

cycle count on relays 1, 2, and 3 (which correspond to relays K102,
K103, and K104 respectively).



Remarks

¢ The internal DMM is an optional assembly for the Keysight
34970A/34972A. The instrument generates an error with this
command if the internal DMM is disabled (see INSTrument:DMM
command) or not installed in the mainframe.

e To read the cycle count on the multiplexer and switch modules,
use the DIAGnostic:RELay:CYCLes? command.

o See the Keysight 34970A/34972A Service Guide for information
on replacing relays.



Return Format

The query returns the cycle count on the specified internal DMM relay.



Example

The following query returns the cycle count on the three relays.

DIAG:DMM:CYCL?

Typical Response: +58023,+57291,+66239



See Also

DIAGnostic Subsystem Introduction
DIAGnostic:DMM:CYCLes:CLEar
DIAGnhostic:RELay:CYCLes?



DIAGnhostic:DMM:CYCLes:CLEar

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
DIAGnostic:DMM:CYCLes:CLEar {1|2|3}



Description

This command resets the relay cycle count on the specified internal
DMM relay.



Remarks

¢ You must unsecure the instrument with
CALlibration:SECure:STATe to reset the cycle count.



Example

The following command resets the relay cycle count on internal
DMM relay 2.

DIAGnostic:DMM:CYCLes:CLEar 2



See Also

DIAGnostic Subsystem Introduction
DIAGnostic:DMM:CYCLes?



DIAGnostic:PEEK:SLOT:DATA?
DIAGnostic:POKE:SLOT:DATA

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
DIAGnostic:PEEK:SLOT:DATA? {100]|200|300}

DIAGnostic:POKE:SLOT:DATA {100|200|300}, <quoted._string>



Description

The POKE command allows you to add a custom label of up to 10
characters to the module in the specified slot. Characters beyond the

tenth character are truncated, and no error message is generated. The
PEEK query returns the label string.



Parameters

to 10
characters.

Name Type | Range of | Default
Values Value
<quoted_string> | Quoted | A quoted This is a
ASCII | ASCII required

String | string of up | parameter.
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Remarks

¢ One possible use for this command is to allow you to differentiate
between modules of the same type from within your program.

e The custom label is stored in non-volatile memory on the module.

e You must unsecure the instrument with
CALlibration:SECure:STATe OFF before you can store the custom
label.
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Return Format

The PEEK query returns the label string.



Examples

The following command adds a label to the module in slot 200.

DIAG:POKE:SLOT:DATA 200, "TestMod1"

The following query returns the label associated with slot 200.

DIAG:PEEK:SLOT:DATA? 200

Typical Response: TestMod1



See Also

DIAGnostic Subsystem Introduction



DIAGnostic:RELay:CYCLes?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
DIAGnostic:RELay:CYCLes? (@<ch_list>)



Description

This query reads the cycle count on the specified channels. In addition to
the channel relays, you can also query the count on the Analog Bus
relays and bank relays.

Used With:

¢ All modules except for 34907A



Parameters

(@302) - channel 12 on the
module in slot 300.

(@311:314) - channels 11
through 14 on the module in
slot 300.

(@201:212,213,322:323,198)
- channels 1 through 12 and
13 on the module in slot 200,
channels 22 through 23 on
the module in slot 300, and
tree relay 98 on the module
in slot 100.

Name Type Range of Values Default
Value
<ch_list> | Channel This is a
List One or more channels, as required
shown: parameter.




Remarks

e On the RF Multiplexer modules, each bank
consists of two leaf relays and one tree relay
(see diagram below). The module stores the
cycle count for each of the three relays on all
four banks. The DIAGnostic:RELay:CYCLes?
guery always returns the same count for
channels 111 and 112, 113 and 114, 121 and
122, and 123 and 124.

Bank 1 of 2 Bank 2 of 2

11 @y | 'Leaf"Relay 121 @_;;\—Eﬁefay
| N—— |
Mg . | 122 @—e |
== ===
I I
COM 198 @—p/'T "Tree" Relay COM 199 @—r/r:_ "Tree" Relay
| _ o | e
113 @—ﬁ": 123 @—ﬁ":
| |
| |
114 @1+ _ | " caf Relay 124 @&+ _ | "Leaf" Relay

a. The reset state of the three relays is shown
above for Bank 1 (a reset operation selects
the lowest channel within the bank). The
cycle count for any of the three relays is
Incremented whenever the relay transitions
from the reset state. Therefore, the cycle
count reflects a complete transition of the
relay from, and back to, the reset state. For



example, closing Channel 111 will not
Increment the leaf relay cycle count, but
closing Channel 112 will increment the cycle
count.

e To read the cycle count on the relays
associated with function selection and isolation
on the internal DMM, use the
DIAGnostic:DMM:CYCLes? command.

o See the Keysight 34970A/34972A Service
Guide for information on replacing relays.



Return Format

The query returns the cycle count for each channel specified. The value
returned is between 0 and 4,294,967,294 (32-bit value). Multiple
responses are separated by commas.



Example

The following query returns the cycle count on channels 03 and 13 in slot
100.

DIAG:REL:CYCL? (@103,113)

Typical Response: +76289,+11055



See Also

DIAGnostic Subsystem Introduction
DIAGnostic:DMM:CYCLes?
DIAGnostic:RELay:CYCLes:CLEar



DIAGnostic:RELay:CYCLes:CLEar

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
DIAGnhostic:RELay:CYCLes:CLEar (@<ch_list>)



Description

This command resets the cycle count on the specified channels.



Parameters

Name Type Range of Values Default
Value
<ch_list> | Channel If this
List One or more channels, | parameter
as shown: is
omitted,
(@310) - channel 10 on | the
the module in slot 300. | .ommand
(@305:310) - channels ?ﬁfhes 0
05 through 10 on the current
module in slot 300. scan list.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

¢ The instrument must be unsecured in order to reset the cycle
count. See the CALibration:SECure:STATe command for more
information on unsecuring the instrument.

e On the RF Multiplexer modules (34905A, 34906A), each bank
consists of two leaf relays and one tree relay (see
DIAGnostic:RELay:CYCLes? command). Clearing the cycle count
on a specific channel will clear the count on all three relays in the
corresponding bank.



Example

The following command clears the cycle count on channels 03 and 13 in
slot 100.

DIAG:REL:CYCL:CLE (@103,113)



See Also

DIAGnostic Subsystem Introduction
CALibration:SECure:STATe
DIAGnhostic:RELay:CYCLes?



DISPlay Subsystem Introduction

Command Summary

DISPlay

DISPlay?

DISPlay: TEXT
DISPlay: TEXT?
DISPlay: TEXT:CLEar



DISPlay

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
DISPlay <state>

DISPlay?



Description

This command disables or enables the instrument's front-panel display.
For security reasons or for a slight increase in measurement rates, you
may want to turn off the front-panel display. When disabled, the entire

front-panel display goes dark and all display annunciators except
ERROR are disabled.



Parameters

Name | Type Range of | Default
Values Value
<state> | Boolean | {OFF|0JON|1} | ON




Remarks

o All keys except Local are disabled when the display is off.

¢ You can disable the front-panel display from the remote interface
only.

¢ Sending a text message to the display (see DISPlay: TEXT
command) overrides the display state; this means that you can
display a message even if the display is turned off.

e The front-panel display is automatically enabled when power is
cycled, after a Factory Reset (*RST command), or after an
Instrument Preset (SYSTem:PRESet command). It is also enabled
when you press the Local key. The OFF state is remembered if
you return to remote.



Return Format

The query returns 0 (OFF) or 1 (ON).



Examples

The following command disables the front-panel display.

DISP OFF

The following query returns the front-panel display setting.

DISP?

Typical Response: 0



See Also

DISPlay Subsystem Introduction
DISPlay: TEXT



DISPlay: TEXT

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
DISPlay:TEXT <quoted_string>

DISPlay: TEXT?



Description

This command displays a text message on the instrument's front-panel
display. The instrument can display up to 12 characters on the front
panel; any additional characters are truncated (no error is generated).



Parameters

Name

Type

Range of
Values

Default
Value

<quoted_string>

Quoted
ASCII
String

A string
of up to
12
characters
enclosed
in
quotation
marks.
You can
use letters
(A-Z),
numbers
(0-9), and
special
characters
like "@",
nogn M
and so on.
Use "#"
character
to display
a degree
symbol

().

This is a
required
parameter.




Remarks

Commas, periods, colons, and semicolons share a display space
with the preceding character, and are not considered individual
characters.

While a message is displayed on the front panel, readings from a
scan or monitor are not sent to the front-panel display.

Sending a text message to the display overrides the display state
(see DISPlay:STATe command); this means that you can display a
message even if the display is turned off.

The display text is not stored as part of the instrument state by the
*SAV command.

The front-panel display is automatically cleared when power is
cycled, after a Factory Reset (*RST command), or after an
Instrument Preset (SYSTem:PRESet command).



Return Format

The query reads the message currently displayed on the front panel and

returns an ASCII string enclosed in double quotes. If no message is
displayed, a null string (" ") is returned.



Examples

The following commands display a message on the front panel (the
guotes are not displayed).

DISP:TEXT "SCANNING ..." or DISP:TEXT 'SCANNING

The following query returns the message currently displayed on the front
panel (the quotes are also returned).

DISP:TEXT?

Typical Response: "SCANNING ..."



See Also

DISPlay Subsystem Introduction
DISPlay: TEXT:CLEar



DISPlay:TEXT:CLEar

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
DISPlay: TEXT:CLEar



Description

This command clears the text message displayed on the instrument's
front-panel display (see DISPlay: TEXT command).



Remarks

¢ Clearing the text message does not override the display state (see
DISPlay:STATe command); if the display was disabled prior to
clearing the text message, the display will remain disabled.

e The front-panel display is automatically cleared when power is
cycled, after a Factory Reset (*RST command), or after an
Instrument Preset (SYSTem:PRESet command).



Example

The following command clears the text message on the front panel.

DISP:TEXT:CLEAR



See Also

DISPlay Subsystem Introduction
DISPlay
DISPlay: TEXT



FORMat Subsystem Introduction

During a scan, the instrument automatically adds a time stamp to all
readings and stores them in memory. Each reading is also stored with
measurement units, time stamp, channel number, and alarm status
information. You can specify which information you want returned with
the readings (from the front panel, all of the information is available for
viewing). The reading format applies to all readings being removed from
the instrument from a scan; you cannot set the format on a per-channel
basis. The examples below show a reading in relative and absolute
format with all fields enabled.

Note that absolute format shows the time of day with the date, and
relative time shows the time since the start of the scan.

Relative Format (Default):

2.61950000E+01 cC,000000000.017,103,2

I

1 Reading with Units (26.195 3 Channel

°C) Number

2 Elapsed Time (17 ms) 4 Alarm
Limit
Threshold
Crossed (0
= No Alarm,
1=L0,2=
HI)

Absolute Format (Default):



2.61550000E4+01 C,2004,11,21,15,30,23.000,103,2

—————

P

1 Reading with Units (26.195 4 Channel

°C) Number

2 Date (November 21, 2004) 5 Alarm
Limit
Threshold
Crossed (0
= No Alarm,
1=L0,2=
HI)

3 Time of Day (3:30:23.000

PM)

The FORMat commands are valid only with the following
Keysight 34970A/34972A plug-in modules, which can be configured to be
part of a scan. The internal DMM must also be installed and enabled.

34901A
34902A
34903A
34904A
34905A
34906A
34907A
34908A

20 Channel Multiplexer (2/4-wire) Module
16 Channel Multiplexer (2/4-wire) Module
20 Channel Actuator/GP Switch Module
4 x 8 Two-Wire Matrix Module

2 GHz Dual 1:4 RF Mux, 50 Ohm Module
2 GHz Dual 1:4 RF Mux, 75 Ohm Module
Multifunction Module

40 Channel Single-Ended Multiplexer Module



Command Summary

FORMat:READing:ALARmM
FORMat:READing:ALARmM?
FORMat:READing:CHANnNel
FORMat:READing:CHANnNel?
FORMat:READIng:TIME
FORMat:READIng:TIME?
FORMat:READIng:TIME:TYPE
FORMat:READIng:TIME:TYPE?
FORMat:READIng:UNIT
FORMat:READIng:UNIT?



FORMat:READIng:ALARM

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
FORMat:READing:ALARmM <state>

FORMat:READing:ALARmM?



Description

This command disables or enables the inclusion of alarm information
with data retrieved by the READ? command, the FETCh? command, and
other queries of scan results. This command operates in conjunction with
the other FORMat:READiIng commands (they are not mutually
exclusive). See Format Subsystem Introduction for examples of fully-
formatted results from a scan.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name | Type Range of Default Value
Values
<state> | Boolean | {OFF|0JON|1} | This is a
required
parameter.

The factory
reset value is
OFF
(disabled).




Remarks

e The reading format applies to all readings being retrieved from the
instrument; you cannot set the format on a per-channel basis.

e The CONFigure and MEASure? commands automatically disable
the alarm setting.

e The alarm setting is stored in volatile memory and will be disabled
(OFF) when power is turned off or after a Factory Reset (*RST
command).


javascript:void(0);

Return Format

The query returns 0 (OFF) or 1 (ON).



Examples

The following command enables the inclusion of alarm information.

FORM:READ:ALAR ON

The following query returns the alarm setting.

FORM:READ :ALAR?

Typical Response: 1



See Also

FORMat Subsystem Introduction
FORMat:READing:CHANnNel



FORMat:READIng:CHANnNel

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
FORMat:READing:CHANnNel <mode>

FORMat:READing:CHANnNel?



Description

This command disables or enables the inclusion of channel number
information with data retrieved by the READ? command, the FETCh?
command, or other queries of scan results. This command operates in
conjunction with the other FORMat:READiIng commands (they are not
mutually exclusive). See Format Subsystem Introduction for examples of
fully-formatted results from a scan.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of | Default Value
Values
<mode> | Boolean |{OFF|0|JON|1} | Thisisa
required
parameter.
The factory

default value
is OFF
(disabled).




Remarks

e The reading format applies to all readings being retrieved from the
instrument; you cannot set the format on a per-channel basis.

e The CONFigure and MEASure? commands automatically disable
the channel setting.

e The channel setting is stored in volatile memory and will be
disabled (OFF) when power is turned off or after a Factory Reset
(*RST command).
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Return Format

The query returns 0 (OFF) or 1 (ON).



Examples

The following command enables the inclusion of channel number
information.

FORM:READ:CHAN ON

The following query returns the channel number setting.

FORM: READ : CHAN?

Typical Response: 1



See Also

FORMat Subsystem Introduction
FORMat:READing:ALARmM
FORMat:READIng:TIME
FORMat:READIng:UNIT



FORMat:READIng:TIME

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
FORMat:READIng:TIME <mode>

FORMat:READIng:TIME?



Description

This command disables or enables the inclusion of a time stamp with
data retrieved by the READ? command, the FETCh? command, or other
gueries of scan results. This command operates in conjunction with the
other FORMat:READIng commands (they are not mutually exclusive).
See Format Subsystem Introduction for examples of fully-formatted
results from a scan.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name | Type Range of Default Value
Values
<mode> | Boolean | {OFF|0|ON|1} | This is a required

parameter.

The factory
default value is
OFF (disabled).




Remarks

e The reading format applies to all readings being retrieved from the
instrument; you cannot set the format on a per-channel basis.

e If enabled, the time stamp information is shown either in absolute
time (time of day with date) or relative time (time in seconds since
start of scan) as set by the FORMat:READIng: TIME:TYPE
command.

e The CONFigure and MEASure? commands automatically disable
the time stamp setting.

e The time stamp setting is stored in volatile memory and will be
disabled (OFF) when power is turned off or after a Factory Reset
(*RST command).
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Return Format

The query returns 0 (OFF) or 1 (ON).



Examples

The following command enables the inclusion of a time stamp.

FORM:READ: TIME ON

The following query returns the time stamp setting.

FORM:READ:TIME?

Typical Response: 1



See Also

FORMat Subsystem Introduction
FORMat:READing:ALARmM
FORMat:READing:CHANnNel
FORMat:READIng:TIME:TYPE
FORMat:READIng:UNIT



FORMat:READIng:TIME:TYPE

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
FORMat:READIng:TIME:TYPE <format>

FORMat:READIng:TIME:TYPE?



Description

This command selects the time format for timestamps returned when
FORMat:READIng:TIME is ON. You can select absolute time (time of
day with date) or relative time (time in seconds since start of scan). This
command operates in conjunction with the other FORMat:READINng
commands (they are not mutually exclusive). See Format Subsystem
Introduction for examples of fully-formatted results from a scan.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name

Type

Range of Values

Default
Value

<format>

Discrete

{ABSolute|RELative}

This is a
required
parameter.

The
factory
default is
RELative.




Remarks

The reading format applies to all readings being retrieved from the
instrument; you cannot set the format on a per-channel basis.

In terms of reading stored data from memory, the relative format is
considerably faster than the absolute format.

The absolute format is based on the instrument's real-time clock
as set by the SYSTem:DATE and SYSTem:TIME commands.

The time format setting is stored in volatile memory and will be
disabled (OFF) when power is turned off or after a Factory Reset
(*RST command).
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Return Format

The query returns ABS or REL.



Examples

The following command enables the absolute time format (readings are
stored with time of day and date information).

FORM:READ:TIME:TYPE ABS FORM:READ:TIME ON

The following query returns the time format setting.

FORM:READ:TIME:TYPE?

Typical Response: ABS



See Also

FORMat Subsystem Introduction
FORMat:READIng:TIME
SYSTem:DATE

SYSTem: TIME



FORMat:READIng:UNIT

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
FORMat:READIng:UNIT <mode>

FORMat:READIng:UNIT?



Description

This command disables or enables the inclusion of measurement units
(VAC, VDC, OHM, etc.) with data retrieved by the READ? command, the
FETCh? command, or other queries of scan results. This command
operates in conjunction with the other FORMat:READIng commands
(they are not mutually exclusive). See Format Subsystem Introduction for
examples of fully-formatted results from a scan.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name | Type Range of Default Value
Values
<mode> | Boolean | {OFF|0|ON|1} | This is a required

parameter.

The factory
default value is
OFF (disabled).




Remarks

e The reading format applies to all readings being retrieved from the
instrument; you cannot set the format on a per-channel basis.

e The CONFigure and MEASure? commands automatically disable
the unit setting.

e The unit setting is stored in volatile memory and will be disabled
(OFF) when power is turned off or after a Factory Reset (*RST
command).
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Return Format

The query returns 0 (OFF) or 1 (ON).



Examples

The following command enables the inclusion of measurement units.

FORM:READ:UNIT ON

The following query returns the measurement units setting.

FORM:READ :UNIT?

Typical Response: 1



See Also

FORMat Subsystem Introduction
FORMat:READing:ALARmM
FORMat:READIing:CHANnNel
FORMat:READIng:TIME

FORMat:READIng:TIME:TYPE



IEEE-488 Common Commands Introduction

Command Summary

*CLS
*ESE
*ESE?
*ESR?
*IDN?
*OPC
*OPC?
*PSC
*PSC?
*RCL
*RST
*SAV
*SRE
*SRE?
*STB?
*TRG
*TST?
*WAI



*CLS

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
*CLS



Description

This command, whose name derives from CLear Status, clears the event

registers in all register groups. It also clears the error queue and the
alarm queue, but it does not clear the enable registers.



Example

The following command clears the event register bits, alarm queue, and
error queue.

*CLS



See Also

IEEE-488 Common Commands Introduction
*ESR?

STATus:OPERation[:EVEN{]?
STATus:QUEStionable[:EVENL]?



*ESE

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

*ESE <enable val>

*ESE?



Description

This command enables bits in the enable register for the Standard Event

Register group. The selected bits are then reported to bit 5 of the Status
Byte Register.

For more information on the Status System for the
instrument, see Status System Introduction.
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Parameters

weighted sum
of the bits in the
register (see
table below).

Name Type Range of Default
Values Value
<enable_val> | Numeric | The decimal This is a
value equal to | required

the binary- parameter.




Remarks

e The following table lists the bit definitions for the Standard Event
Register.

Bit Bit Name Decimal Definition
# Value

0 | Operation 1 All commands prior
Complete to and including
*OPC have been
executed.

1 | Not Used Not Used |0 is returned.

2 | Query Error 4 The instrument tried
to read the output
buffer but it was
empty. Or, a new
command line was
received before a
previous query has
been read. Or, both
the input and output
buffers are full.

3 | Device Error |8 A device-specific
error has been
generated. For a
complete listing of
the error messages,
see Error Messages.

4 | Execution 16 An execution error
Error occurred. These error
codes are in the range
-100 to -199.

5 | Command 32




Error

A command error
occurred. These
error codes are in
the range -200 to
-299.

6 |Not Used Not Used

0 is returned.

7 | Power On 128

Power has been
turned off and on
since the last time the
event register was
read or cleared.

e Use the <enable_val> parameter to specify which bits will be
enabled. The decimal value specified corresponds to the binary-
weighted sum of the bits you wish to enable in the register. For
example, to enable bit 2 (decimal value = 4), bit 3 (decimal value =
8), and bit 7 (decimal value = 128), the corresponding decimal

value would be 140 (4 + 8 + 128).

e The *CLS (clear status) command will not clear the enable register

but it does clear all bits in the event register.
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Return Format

The query reads the enable register and returns a decimal value that
corresponds to 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 will return "+136".



Examples

The following command enables bit 4 (decimal value = 16) in the enable

register. If an execution error occurs, this condition will be reported to the
Status Byte Register (bit 4 will be set high).

*ESE 16

The following query returns which bits are enabled in the register.

*ESE?

Typical Response: +16



See Also

IEEE-488 Common Commands Introduction
*ESR?



*ESR?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
*ESR?



Description

This command queries the event reqister for the Standard Event

Register group. This is a read-destructive register, and the bits are
cleared when you read the register.

For more information on the Status System for the
instrument, see Status System Introduction.
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Remarks

e The following table lists the bit definitions for the Standard Event

Register.
Bit | Bit Name | Decimal Definition
# Value
0 |Operation |1 All commands prior
Complete to and including
*OPC have been
executed.

1 |Not Used Not Used | O is returned.

2 | Query Error |4 The instrument tried
to read the output
buffer but it was
empty. Or, a new
command line was
received before a
previous query has
been read. Or, both
the input and output
buffers are full.

3 | Device 8 A device-specific
Error error has been
generated. For a
complete listing of
the error messages,
see Error Messages.

4 | Execution 16 An execution error
Error occurred. These
error codes are in
the range -100 to
-199.




5 |Command |32 An command error
Error occurred. These
error codes are in
the range -200 to
-299.

6 | Not Used Not Used | O is returned.

7 |Power On |128 Power has been
turned off and on
since the last time
the event register
was read or cleared.

e In order to be reported to the Status Register, the corresponding
bits in the event register must be enabled using the *ESE
command.

e Once a bit is set, it remains set until cleared by reading the event
register or execution of the *CLS (clear status) command.



Return Format

The query reads the event register and returns a decimal value which
corresponds to the binary-weighted sum of all bits set in the register (see
table above). For example, if bit 2 (decimal value = 4) and bit 4 (decimal

value = 16) are set (and the corresponding bits are enabled), this
command will return +20.



Example

The following query reads the event register (bits 3 and 4 are set).
*ESR?

Typical Response: +24



See Also

IEEE-488 Common Commands Introduction
*ESE
*CLS



*IDN?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
*IDN?



Description

This query reads the instrument's identification string, which includes the
manufacturer name, the model name and firmware version information.



Return Format

For the 34970A, the query returns a string with the following format:

HEWLETT-PACKARD,34970A,0,XX-Y-Z

where:

XX Measurement processor firmware

version
Y I/O processor firmware version
y4 Front panel processor firmware
version

For the 34972A, the query returns a string with the following format:
Keysight Technologies,34972A,<serial#>i.ii-0.00-fp-fpga

where:

Lii I/O processor firmware version

0.00 Measurement processor firmware
version

fp Front panel processor firmware
version



fpga FPGA version



Example

The following query returns the instrument's identification string for a
34972A.

*IDN?

Typical Response: Keysight Technologies,34972A,MY12345678,1.01-
1.00-01-0002

The following query returns the instrument's identification string for a
34970A.

*IDN?

Typical Response: HEWLETT-PACKARD,34970A,0,13-2-2



See Also

IEEE-488 Common Commands Introduction



*OPC
*OPC?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
*OPC

*OPC?



Description

The command form starts the OPC state engine and returns. At the end
of the current scan, bit O of the enable register for the Standard Event

Register will be set to 1. The query form returns 1 to the output buffer at
the completion of the current operation.

For more information on the Status System for the
instrument, see Status System Introduction.

For more information on the Standard Event Register,
see *ESE.
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Remarks

e This command enables you to synchronize your application with
the instrument.

e You can configure SRQ interrupts to notify user applications.

* Note the difference between the *OPC command and the *OPC?
guery. The *OPC? query sets the output buffer to 1 at the
completion of the current operation.



Examples

The following command returns immediately and causes the status

system to set the "Operation Complete" bit at the end of the current
scan.

*OPC

The following query sends "1" to the output buffer when the current
operation completes.

*OPC?

Typical Response: +1



See Also

IEEE-488 Common Commands Introduction
*ESE



*PSC

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

*PSC <state>

*PSC?



Description

Power-On Status Clear. This command enables or disables the clearing
of certain enable registers at power on. With *PSC 0 specified, these
registers are not cleared at power on. With *PSC 1 specified, these
registers are cleared at power on. The following registers are affected:

Register Command

Name
Questionable STATus:QUEStionable:ENABIe
Data
Register
Standard STATus:OPERation:ENABIe
Operation
Register
Alarm STATus:ALARm:ENABIle
Register
Status Byte  *SRE (Service Request Enable)
Register
Standard *ESE (Event Status Enable)
Event
Register

The *PSC command does not affect the clearing of the
condition or event registers, just the enable registers. For
more information on the Status System for the instrument,
see Status System Introduction.



Parameters

Name | Type Range of |Default
Values Value

<state> |Boolean | { OFF|0|ON|1} |ON




Return Format

The query returns 0 (do not clear at power on) or 1 (clear at power on).



Examples

The following command disables the power-on clearing of the affected
registers.

*PSC 0

The following query returns the power-on status clear setting.

*PSC?

Typical Response: 0



See Also

*SRE
*STB?



*SAV
*RCL

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
*SAV {0]1]2]3]4|5}

*RCL {0|1|2|3|4|5}



Description

These commands store and recall instrument states into the specified
storage location. The *SAV command saves the current instrument state

and overwrites any state previously stored in the same location is
overwritten (no error is generated).



Remarks

The instrument has six storage locations in non-volatile memory to
store instrument states. You can store the instrument state in
location 0, 1, 2, 3, 4, or 5, but you can only recall a state from a
location that contains a previously stored state.

LAN 1/O configuration is not stored by a *SAV operation or recalled
by a *RCL. Only instrument configuration is recalled.

When shipped from the factory, all six storage locations are empty.
State 0O is overwritten at power down.

A Factory Reset (*RST command) does not affect the
configurations stored in memory. Once a state is stored, it remains
until it is overwritten.
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Example

The following command stores the current instrument state in location 1.

*SAV 1



See Also

IEEE-488 Common Commands Introduction



*RST

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
*RST



Description

This command resets the instrument to the Factory configuration. See

Factory Reset State for a complete listing of the instrument's Factory
configuration.



Remarks

¢ This command does not affect any previously-stored instrument
states (see *SAV command).

e This command does not affect I/O settings, such as IP address.

e The value of CALibration:SECure:STATe is not affected by *RST.



Example

The following command resets the instrument.

*RST



See Also

IEEE-488 Common Commands Introduction



*SRE

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

*SRE <enable val>

*SRE?



Description

This command enables bits in the enable register for the Status Byte

Register. Once enabled, the corresponding bits may generate a Request
for Service (RQS) in the Status Byte. This RQS event may generate a
"call back" to your application as a type of asynchronous interrupt.

For more information on the Status System for the
instrument, see Status System Introduction.
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Parameters

the binary-
weighted sum
of the bits in
the register
(see table
below).

Name Type Range of Default
Values Value
<enable_val> | Numeric | A decimal This is a
value which | required
corresponds to | parameter.




Remarks

e The following table lists the bit definitions for the Status Byte

Register.
Bit | Bit Name |Decimal Definition

# Value

0 |Not Used 1 Always zero.

1 [Alarm 2 One or more bits are set in the
Summary Alarm Register (bits must be

enabled).

2 | Error Queue 4 One or more errors have been
stored in the Error Queue. Use
the SYSTem:ERRor? query to
read and delete errors.

3 | Questionable 8 One or more bits are set in the
Data Questionable Data Register (bits
Summary must be enabled, see

STATus:QUEStionable:ENABIle
command).

4 | Message 16 Data is available in the
Available instrument's output buffer.

5 | Standard 32 One or more bits are set in the
Event Standard Event Register (bits
Summary must be enabled, see *ESE

command).

6 | Master 64 One or more bits are set in the
Summary Status Byte Register and may

generate a Request for Service
(RQS). Bits must be enabled
using the *SRE command.

7 | Standard 128 | One or more bits are set in the




Operation Standard Operation Register
Summary (bits must be enabled, see
STATus:OPERation:ENABIe

command).

Use the <enable_val> parameter to specify which bits will be
enabled. The decimal value specified corresponds to the binary-
weighted sum of the bits you wish to enable in the register. For
example, to enable bit 3 (decimal value = 8) and bit 5 (decimal
value = 32), the corresponding decimal value would be 40 (8 +
32).

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

A*CLS or *RST command does not clear the bits in the Status
Byte enable register.

Be sure to send the decimal value of the bit and not the bit
number. For example, to enable bit 4, send *SRE 16, not *SRE 4.
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Return Format

The query reads the enable register and returns a decimal value that
corresponds to the binary-weighted sum of all bits set in the register. For

example, if bit 3 (decimal value = 8) and bit 5 (decimal value = 32) are
enabled, the query will return +40.



Examples

The following command enables bit 4 (decimal value = 16) in the enable
register.

*SRE 16

The following query returns which bits are enabled in the register.

*SRE?

Typical Response: +16



See Also

IEEE-488 Common Commands Introduction
*STB?



*STB?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
*STB?



Description

This command queries the condition register for the Status Byte Register

group. This is a read-only register and the bits are not cleared when you
read the register.

For more information on the Status System for the
instrument, see Status System Introduction.
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Remarks

e The following table lists the bit definitions for the Status Byte

Register.
Bit | Bit Name | Decimal Definition

# Value

0 |Not Used 1 Always zero.

1 |Alarm 2 One or more bits are set in the Alarm
Summary Register (bits must be enabled).

2 | Error Queue 4 One or more errors have been stored in

the Error Queue. Use the
SYSTem:ERRor? query to read and
delete errors.

3 | Questionable 8 One or more bits are set in the
Data Questionable Data Register (bits must
Summary be enabled, see

STATus:QUEStionable:ENABIle
command).

4 | Message 16 Data is available in the instrument's
Available output buffer.

5 | Standard 32 One or more bits are set in the Standard
Event Event Register (bits must be enabled,
Summary see *ESE command).

6 | Master X One or more bits are set in the Status
Summary Byte Register and may generate a

Request for Service (RQS). Bits must
be enabled using the *SRE command.

7 | Standard 128 One or more bits are set in the Standard
Operation Operation Register (bits must be
Summary enabled, see

STATus:OPERation:ENABIe




‘ ‘ ‘ command).

e This query returns the same results as a Serial Poll but the
"Master Summary" bit (bit 6) is not cleared if a Serial Poll has
occurred.

e Unlike how a reset clears the condition register, a factory reset
(*RST command) does not clear the Status Byte Register.



Return Format

The query reads the condition register and returns a decimal value that
corresponds to the binary-weighted sum of all bits set in the register (see
table above). For example, if bit 3 (decimal value = 8) and bit 5 (decimal

value = 32) are set (and the corresponding bits are enabled), this
command will return "+40".



Example

The following query reads the condition register (bits 3 and 5 are set).
*STB?

Typical Response: +40



See Also

IEEE-488 Common Commands Introduction
*SRE



*TRG

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
*TRG



Description

This command sends a software trigger to the instrument when the
instrument is configured for TRIGger:SOURce BUS.



Remarks

o The software trigger operation that this command executes is
accepted by the instrument only when the instrument is acquiring
data (executing INITiate).

o After setting the trigger source, you must place the instrument in
the wait-for-trigger state using the INITiate command. Once you
have sent the INITiate command, the instrument will buffer one
software trigger to be applied at the next wait-for-trigger state, so it
IS not necessary to verify that the instrument is precisely in the
wait-for-trigger state.

e The *TRG command does not work with the READ? command.



Example

The following commands trigger the instrument.

TRIG:SOUR BUS
INIT
*TRG



See Also

IEEE-488 Common Commands Introduction
INITiate



*TST?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
*TST?



Description

This command performs a complete self-test of the instrument and
returns a pass/fail indication. The self-test runs a series of tests and will
take approximately 45 seconds to complete. If all tests pass, you can
have a high confidence that the instrument is operational.



Remarks

¢ When sending the *TST? query, you may need to increase the
timeout period for your 10 Library read response time to allow the
command to complete without causing a timeout error.

e If one or more tests fail, +1 is returned and one or more errors are
stored in the error queue. For a complete listing of the error
messages related to self-test failures, see Error Messages.

¢ If one or more tests fail, see the Keysight 34970A/34972A Service
Guide for instructions on obtaining service.

e Upon completion, *TST? restores the instrument to its factory
reset state.



Return Format

The query returns +0 (all tests passed) or +1 (one or more tests failed).
For details on possible error returned if tests fail, see Error Messages.



Example

The following command performs a self-test and returns a pass/fail
indication. In this case, there are no failures.

*TST?

Typical Response: +0



See Also

IEEE-488 Common Commands Introduction



*WAI

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
*WAI



Description

This command waits for all pending operations to complete before
executing any additional commands over the interface.



Remarks

¢ Function and range changes are considered pending operations.
Therefore, *WAI will wait for these changes to complete.

e Because this command stops the command parser from operating,
it is better to use *OPC? for synchronization purposes.



Examples

The following command waits until all pending operations complete.

INIT; *WAI; :ROUT:CLOS(@101) I Ensures that the
scan started by the INIT finishes

I before the
ROUT:CLOS command is executed.



See Also

IEEE-488 Common Commands Introduction
*OPC



INSTrument Subsystem Introduction

Command Summary
INSTrument:DMM

INSTrument:DMM?
INSTrument:DMM:INSTalled?



INSTrument:DMM

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
INSTrument:DMM <state>

INSTrument:DMM?



Description

This command disables or enables the internal DMM. When you change

the state of the internal DMM, the instrument issues a Factory Reset
(*RST command).



Parameters

Name Type Range of Default
Values Value

<state> | Boolean |{OFF|0|ON|1} |Thisisa
required
parameter.




Return Format

The query returns the state of the internal DMM as 0 (disabled) or 1
(enabled).



Examples

The following command enables the internal DMM.

INST:DMM ON

The following query returns the state of the DMM, which is ON in this
case.

INST :DMM?

Typical Response: 1



See Also

INSTrument Subsystem Introduction



INSTrument:DMM:INSTalled?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
INSTrument:DMM:INSTalled?



Description

This query determines whether the internal DMM is installed in the
mainframe.



Remarks

e The internal DMM is an optional assembly for the
Keysight 34970A/34972A.



Return Format

The query returns 0 (not installed) or 1 (installed).



Example

The following command determines that the internal DMM is present.

INST:DMM:INST?

Typical Response: 1



See Also

INSTrument Subsystem Introduction
INSTrument:DMM



LXI Subsystem Introduction

The following commands support LAN eXtensions for Instrumentation
(LXI) functionality.



Command Summary

LXI:IDENtify:STATe
LXI:IDENtify:STATe?
LXI:RESet
LXI:RESTart



LXI:IDENtify[:STATe]

Syntax | Description | Parameters | Remarks | Return Format | Examples

This functionality is available on the 34972A
only.



Syntax
LXI:IDENify[:STATE] <state>

LXI:|DENtify[:STATE]?



Description

This command turns the LXI Identify Indicator on the front panel display
on or off.



Parameters

Name

Type

Range of Values

Default Value

<state>

Boolean

{OFF|0|ON|1}

This is a required parameter.




Remarks

e The LXI Identify Indicator helps you identify which LXI device is
associated with the LAN address you are using.

e The instrument turns off the LXI Identify Indicator after a Factory
Reset (*RST command).

¢ You can press the LOCAL key to turn off the LXI Identify Indicator.



Return Format

The query returns the current LXI Identify Indicator state: 0 (OFF) or 1
(ON).



Examples

The following command turns on the LXI Identify Indicator.

LXTI:IDEN ON

The following query returns the state of the LXI Identify Indicator.

LXTI:IDEN?

Typical Response: 1



See Also

LXI Subsystem Introduction



LXI:RESet

Syntax | Description | Parameters | Remarks | Return Format | Example

This functionality is available on the 34972A
only.



Syntax
LXI:RESet



Description

This command resets the instrument's LAN settings to their default
values.



Example

The following command resets the LAN settings.

LXTI:RES



See Also

LXI Subsystem Introduction



LXI:RESTart

Syntax | Description | Parameters | Remarks | Return Format | Example

This functionality is available on the 34972A
only.



Syntax
LXI:RESTart



Description

This command restarts the LAN with the current parameters.



Example

The following command restarts the LAN interface.

LXTI:REST



See Also

LXI Subsystem Introduction



MEASure Subsystem Introduction

If you specify a <ch_list> with one of these commands, that <ch_list>
overwrites the current scan list.



Command Summary

MEASure:CURRent:AC?
MEASure:CURRent:DC?
MEASure:DIGital:BYTE?
MEASure:FREQuency?
MEASure:FRESistance?
MEASure:PERiod?
MEASure:RESistance?
MEASure:TEMPerature?
MEASure:TOTalize?
MEASure:VOLTage:AC?
MEASure:VOLTage:DC?



MEASure:CURRent:AC?
MEASure:CURRent:DC?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

MEASure:CURRent:AC? [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)

MEASure:CURRent:DC? [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)



Description

These commands are equivalent to CONFigure:CURRent:AC or
CONFigure:CURRent:DC followed by a READ?.



See Also

MEASure Subsystem Introduction
CONFigure:CURRent:AC
CONFigure:CURRent:DC

READ?



MEASure:DIGital:BYTE?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
MEASure:DIGital:BYTE? (@<scan_list>)



Description

This command is equivalent to CONFigure:DIGital:BYTE followed by a
READ?.



See Also

MEASure Subsystem Introduction
CONFigure:DIGital:BYTE
READ?



MEASure:FREQuency?
MEASure:PERiod?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

MEASure:FREQuency? [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)

MEASure:PERiod? [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)



Description

These commands are equivalent to CONFigure:FREQuency or
CONFigure:PERIod followed by a READ?.



See Also

MEASure Subsystem Introduction
CONFigure:FREQuency
CONFigure:PERIod
[SENSe:]FREQuency:RANGe:LOWer
[SENSe:]FREQuency:VOLTage:RANGe
[SENSe:]PERIiod:VOLTage:RANGe
READ?



MEASure:RESistance?
MEASure:FRESistance?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

MEASure:RESistance? [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)

MEASure:FRESistance? [{<range>|AUTO|MIN|MAX|DEF}],
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)



Description

These commands are equivalent to CONFigure:RESistance or
CONFigure:FRESistance followed by a READ?.



See Also

MEASure Subsystem Introduction
CONFigure:RESistance
[SENSe:]RESistance:OCOMpensated
CONFigure:FRESistance
[SENSe:]FRESistance:OCOMpensated
READ?



MEASure:TEMPerature?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

MEASure: TEMPerature? {<probe_type>|DEF},{<type>|DEF}[,1],
{<resolution>|MIN|MAX|DEF}]] ,(@<scan_list>)



Description

This command is equivalent to CONFigure:TEMPerature followed by a
READ?.



See Also

MEASure Subsystem Introduction
CONFigure:TEMPerature
READ?



MEASure:TOTalize?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

MEASure:TOTalize? <mode>,(@<scan_list>)



Description

This command is equivalent to CONFigure:TOTalize followed by a
READ?.



See Also

MEASure Subsystem Introduction
CONFigure:TOTalize
READ?



MEASure:VOLTage:AC?
MEASure:VOLTage:DC?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

MEASure:VOLTage:AC? [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)

MEASure:VOLTage:DC? [{<range>|AUTO|MIN|MAX|DEF}|,
{<resolution>|MIN|MAX|DEF}],] (@<scan_list>)



Description

These commands are equivalent to CONFigure:VOLTage:AC or
CONFigure:VOLTage:DC followed by a READ?.



See Also

MEASure Subsystem Introduction
CONFigure[:VOLTage][:DC]
CONFigure[:VOLTage]:AC
ROUTe:CHANnNel:DELay
ROUTe:CHANnNel:DELay:AUTO
[SENSe:]VOLTage:AC:BANDwidth
CONFigure:VOLTage:AC
CONFigure:VOLTage:DC

READ?



MEMory Subsystem Introduction

Command Summary

MEMory:NSTates?
MEMory:STATe:DELete
MEMory:STATe:NAME
MEMory:STATe:NAME?
MEMory:STATe:RECall:AUTO
MEMory:STATe:RECall:AUTO?
MEMory:STATe:VALid?



MEMory:NSTates?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
MEMory:NSTates?



Description

This query returns the total number of memory locations available for

state storage. For the 34970A/34972A, this command always returns the
number 6.



Remarks

e Location O is included, but it is reserved for power-down state
storage.



Return Format

The query returns the number +6.



Example

The following query returns the number of states.

MEMory:NSTates?

Typical Response: +6



See Also

MEMory Subsystem Introduction



MEMory:STATe:DELete

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
MEMory:STATe:DELete <location>



Description

This command deletes the contents of the specified storage location.



Parameters

Name Type | Range | Default
of Value

Values
<location> | Numeric This is a
An required

integer | parameter.

from O
tob




Remarks

* Note that you cannot recall the instrument state from a storage
location that was deleted. An error is generated if you attempt to
recall a deleted state (+291,"Not able to recall state: it is empty").



Example

The following command deletes the contents of storage location 1.

MEM:STAT:DEL 1



See Also

MEASure Subsystem Introduction
*SAV
*RCL



MEMory:STATe:NAME

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
MEMory:STATe:NAME <location>[,<name>]

MEMory:STATe:NAME? <location>



Description

This command assigns a hame to the specified storage location. You can
name a location from the front panel or over the remote interface but you
can recall a named state only from the front panel. From the remote

interface, you can only recall a stored state using the *RCL command
with a number (0 through 5).



Parameters

Name Type Range of | Default Value
Values

<location> | Numeric | An integer | This is a
from 0 to |required
5 parameter.

<name> Unquoted | A If omitted, the
ASCII unquoted | default name is
String string of | used for the
up to 12 specified
characters. | storage

The first | location.
character
must be a
letter (A-
Z), but the
remaining
11
characters
can be
letters,
numbers
(0-9), or
the
underscore
character
"_").
Blank
spaces are
not
allowed.




Remarks

* When shipped from the factory, default names are assigned to
storage locations 1 through 5. The default names are "STATE1",
"STATEZ2", and so on.

¢ If you omit the <name> parameter, the default name is assigned to
the specified storage location. This provides an easy way to reset
the associated name to its factory default; however, the stored
state is not deleted.

e The instrument generates an error if you specify a name with more
than 12 characters.

e Deleting the contents of a storage location (see
MEMory:STATe:DELete command) will reset the associated name
to its factory default ("STATEL", "STATE2", etc.).

¢ AFactory Reset (*RST command) does not affect the
configurations stored in memory. Once a state is stored, it remains
until it is overwritten or specifically deleted.



Return Format

The query reads the name assigned to the specified storage location and
returns a quoted ASCII string. If the specified location has no custom
assigned, the default name is returned ("STATEL1", "STATE2", etc.).



Examples

The following command assigns the name TEST_RACK 1 to storage
location 1.

MEM:STAT:NAME 1, TEST_RACK_1

The following query returns the name assigned to storage location 1.

MEM:STAT:NAME? 1

Typical Response: "TEST_RACK_ 1"



See Also

MEMory Subsystem Introduction
*SAV
*RCL



MEMory:STATe:RECall:AUTO

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
MEMory:STATe:RECall:AUTO <mode>

MEMory:STATe:RECall:AUTO?



Description

This command enables or disables (default) the automatic recall of the
power-down state (state 0) when power is turned on. Select "ON" to
automatically recall the power-down state. Select "OFF" to issue a

Factory Reset (*RST) when power is turned on (in this mode, the power-
down state is not automatically recalled).



Parameters

Name Type Range of Default
Values Value

<mode> | Boolean | {OFF|0|JON|1} |Thisisa
required
parameter.




Remarks

e When the instrument is shipped from the factory, the automatic
recall mode is disabled.

o State 0 gets stored every time the power is turned off.



Return Format

The query returns 0 (OFF) or 1 (ON).



Examples

The following command enables the automatic recall mode.

MEM:STAT:REC:AUTO ON

The following query returns the automatic recall setting.

MEM:STAT:REC:AUTO?

Typical Response: 1



See Also

MEMory Subsystem Introduction
*SAV



MEMory:STATe:VALid?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
MEMory:STATe:VALId? <location>



Description

This command queries the specified storage location to determine
whether a valid state is currently stored in this location. During the
validation process, the instrument verifies that the location is not empty.
You can use this command before sending the *RCL command to
determine whether a state has been previously stored in this location.



Parameters

Name Type Range of Default
Values Value
<location> | Numeric This is a
An required
integer | parameter.
from O to
5




Remarks

¢ This command does not guarantee that no errors will be generated
when a stored state is recalled using the *RCL command. Even if
this command determines that the specified storage location is
valid, individual modules may still be in states that will generate an
error.



Return Format

The query returns 0 if no state has been stored in the specified location

or if it has been deleted. It returns 1 if a valid state is stored in the
specified location.



Example

The following query returns a 0, indicating that no valid state is currently
stored in location 3.

MEM:STAT:VAL? 3

Typical Response: 0



See Also

MEMory Subsystem Introduction



MMEMory Subsystem Introduction

This functionality is available on the 34972A
only.



Command Summary

MMEMory:EXPort?
MMEMory:FORMat:READing:CSEParator
MMEMory:FORMat:READiIng:CSEParator?
MMEMory:FORMat:READIng:RLIMit
MMEMory:FORMat:READIng:RLIMit?
MMEMory:IMPort:CATalog?
MMEMory:IMPort:CONFig?
MMEMory:LOG[:ENABIe]
MMEMory:LOG[:ENABIe]?



MMEMory:EXPort?

Syntax | Description | Parameters | Remarks | Return Format | Example

This functionality is available on the 34972A
only.



Syntax
MMEMory:EXPort?



Description

This query exports the current contents of reading memory, along with
the instrument configuration, to the default directory on the USB drive:

134972A/data/<SN>/yyyymmdd_hhmmssmmm

Note than <SN> is the instrument's serial number, yyyymmdd indicates
the current date, and hhmmssmmm indicates the current time in 24-hour
clock format, down to the millisecond.

It waits until the export is complete and returns 0 (no errors) or 1 (export
had errors).



Remarks

e Adirectory named
/34972A/data/MY12345678/20100120 130542169 would indicate
data taken from instrument MY12345678 at the time of 42.169
seconds after 1:05 pm on January 20, 2010.

* You can control the field delimiter in the exported files with
MMEMory:FORMat:READIng:CSEParator.

¢ Exporting the contents of reading memory can be a lengthy
operation, depending on the number of readings in memory.

e For typical USB drives, there is a file system limit of 999 files and
folders per directory. If you receive error message number 410,
"Not enough disk space” while exporting data, check to ensure
that you have not hit the limit of 999 timestamped folders for your
instrument. You may receive error 410 even if additional space is
available on the drive.



Return Format

The query returns 0 (no errors) or 1 (export had errors) when the file

export is complete. If the query returns a 1, use the SYSTem:ERRor?
command to read the errors.



Example

The following query exports the current contents of reading memory,
along with the instrument configuration, to the USB drive.

MMEMory :EXPort?

Typical response: 0



See Also

MMEMory Subsystem Introduction
MMEMory:FORMat:READIng:RLIMit
MMEMory:FORMat:READing:CSEParator



MMEMory:FORMat:READiIng:CSEParator

Syntax | Description | Parameters | Remarks | Return Format | Examples

This functionality is available on the 34972A
only.



Syntax
MMEMory:FORMat:READing:CSEParator <column_separator>

MMEMory:FORMat:READing:CSEParator?



Description

This command allows you to specify the character used to separate the
columns in the output data on the USB drive. This enables you to make

the file conform with the application software that you will use for viewing
the file.



Parameters

Name

Type

Range of Values

Default
Value

<Column_separator >

Discrete

{TAB|COMMa|SEMicolon}

This is a
required
parameter.

The
factory
default is
COMMa.




Remarks

e When the instrument is shipped from the factory, the default state
for <column_separator> is COMMa.

e The value of the <state> will be saved in non-volatile memory on
the instrument and will not be affected by *RST or
SYSTem:PRESet.


javascript:void(0);

Return Format

The query returns TAB, COMM or SEM to indicate the value of the
<column_separator>.



Examples

The following command specifies that tabs should be used to separate
the columns in the output data on the USB drive.

MMEMory:FORMat :READing:CSEParator TAB

The following query indicates the character used to separate columns. In
this case, it is tabs.

MMEMory: FORMat :READing:CSEParator?

Typical Response: TAB



See Also

MMEMory Subsystem Introduction



MMEMory:FORMat:READing:RLIMit

Syntax | Description | Parameters | Remarks | Return Format | Examples

This functionality is available on the 34972A
only.



Syntax
MMEMory:FORMat:READIng:RLIMit <row_Ilimit>

MMEMory:FORMat:READIng:RLIMit?



Description

This command allows you to specify whether the maximum number of
sweeps that can be logged to a single USB data file should be limited to

one less than 64K (216 - 1 =65,535). If <row_Ilimit> is ON, sweeps are
stored in files named dat00001.csv, dat00002.csv, dat00003.csv, and so
on, with 65,535 sweeps per file. If <row_Ilimit> is OFF, data logged for the
scan is stored in a single file named dat00001.csv, which is limited by
both the space available on the USB drive and how the drive is

formatted, up to a maximum of 232 sweeps (roughly 4.3 billion).



Parameters

Name

Type

Range of
Values

Default
Value

<row_limit>

Boolean

{OFF|0|ON|1}

This is a
required
parameter.

The
factory
default is
ON.




Remarks

¢ This feature enables you to accommodate certain versions of
common spreadsheet, database and data analysis programs that
have limitations of 64K rows per file.

e When the instrument is shipped from the factory, the default state
for <row_Ilimit> is ON.

e The value of the <row_Ilimit> will be saved in non-volatile memory
on the instrument and will not be affected by *RST or
SYSTem:PRESet.


javascript:void(0);

Return Format

The query returns 0 (OFF) or 1 (ON).



Examples

The following command turns the row limit feature on, causing USB data
files to be split at the 64K - 1 boundary.

MMEMory:FORMat :READing:RLIMit ON

The following query indicates whether the row limit feature is on. In this
case, it is OFF,

MMEMory:FORMat :READing:RLIMit?

Typical Response: 0



See Also

MMEMory Subsystem Introduction
MMEMory:LOG[:ENABIe]
MMEMory:FORMat:READing:CSEParator



MMEMory:IMPort:CATalog?

Syntax | Description | Parameters | Remarks | Return Format | Example

This functionality is available on the 34972A
only.



Syntax
MMEMory:IMPort:CATalog?



Description

This query returns a catalog listing all of the Keysight BenchLink

DatalLogger configuration (BLCFG) files in the root directory of the
USB drive.



Remarks

¢ |If the USB drive is not inserted or contains no files, the query

returns an empty string: "".

e This command will only recognize files in the root directory of the
USB drive with a .BLCFG extension.

e The command will recognize up to 50 BLCFG files in the root
directory. If more than 50 files are found in the drive's root
directory, the system will recognize only the 50 with the most
recent time stamps.



Return Format

This query returns the catalog as a list of quoted file names, separated
by commas:

"<file_namel>""<file _name2>","<file_name3>", etc.

Note that the file names will include the .BLCFG extension.



Example

The following query returns a list of all BLCFG files in the root directory
of the USB drive. In this case, there are two files.

MMEM: IMP:CAT?

Typical Response: "MyConfigl.BLCFG","PrevConfig.BLCFG"



See Also

MMEMory Subsystem Introduction



MMEMory:IMPort:CONFig?

Syntax | Description | Parameters | Remarks | Return Format | Examples

This functionality is available on the 34972A
only.



Syntax
MMEMory:IMPort:CONFig? "<configuration_file>"



Description

This query imports an Keysight BenchLink Data Logger configuration
(BLCFG) file and attempts to configure the instrument according to the
contents of the BLCFG file. It waits until the import is complete and
returns O (no errors) or 1 (import had errors).



Parameters

extension.

Name Type Range of | Default
Values Value

<configuration_file> | Filename This is a
Any file required
name, parameter.
always
with a
.BLCFG




Remarks

e The configuration file must reside in the root directory of the USB
drive; hence no path is included in the specification of the "
<configuration_file>."

¢ Only the 50 most recent BLCFG files will be accessible. Files with
names longer than 40 characters will not be accessible.

» Possible errors include a card set mismatch between the
instrument and the BLCFG file, or a corrupt file. You should
address errors by diagnosing your BLCFG files with the Keysight
BenchLink Data Logger tool.

¢ Import operations can take several seconds, and the "Busy" status
system bit (bit 14) is asserted during this time. Because this is a
guery, no more commands will be processed on the I/O port from
which it was sent until the query completes and returns a 0 or 1.



Return Format

The query returns 0 (no errors) or 1 (import had errors) when the file

import is complete. If the query returns a 1, use the SYSTem:ERRor?
command to read the errors.



Examples

The following query performs the import and then returns a 0 or 1. In this
case, it returns a 1, indicating that the file import had one or more errors.

MMEMory:IMPort:CONFig? '"My34972ASetup.BLCFG"

Typical response: 0



See Also

MMEMory Subsystem Introduction



MMEMory:LOG[:ENABIe]

Syntax | Description | Parameters | Remarks | Return Format | Examples

This functionality is available on the 34972A
only.



Syntax
MMEMory:LOG[:ENABIe] <state>

MMEMory:LOG[:ENABIe]?



Description

This command allows you to specify whether scanned readings are
logged to the USB drive as they are taken.



Parameters

Name Type Range of Default
Values Value
<state> | Boolean |{OFF|0|ON|1} |Thisisa
required
parameter.
The factory

default state
is OFF.




Remarks

e The value of the <state> will be saved in non-volatile memory on
the instrument and will not be affected by *RST or
SYSTem:PRESet.

e For short scans, a READ? or MEASURE? query may take a bit of
extra time to complete if you are also logging to USB.

 If you remove the USB drive during logging, logging will stop but
the scan will continue. If you re-attach the USB drive, it will not
cause logging to resume unless you follow the five-step procedure
shown below. Otherwise, logging will resume at the next INITiate,

* To replace a USB stick on a system actively logging data to USB:
1. Press the SCAN button for several seconds until the scan stops.

2. Wait until the front panel indicates that the box is again idle. It can
take some time after the scan has been interrupted, for logging to
the USB drive to complete.

3. Once the instrument is idle, remove the USB drive.

4. After the old stick is removed, wait 5 seconds before inserting the
new USB drive.

5. Press the SCAN button again to restart scanning and logging to the
new USB drive.

e For typical USB drives, there is a file system limit of 999 files and
folders per directory. If you receive error message number 410,
"Not enough disk space” while logging data, check to ensure that
you have not hit the limit of 999 timestamped folders for your
instrument. You may receive error 410 even if additional space is
available on the drive.


javascript:void(0);




Return Format

The query returns 0 (OFF) or 1 (ON).



Examples

The following command specifies that scanned readings are to be
logged to the USB drive as they are taken. Data will also simultaneously
be written to reading memory. To scan data into reading memory without
logging it on the USB drive, you would use MMEM:LOG OFF.

MMEMory:LOG ON

The following query indicates whether scanned readings are to be
logged to the USB drive. In this case, the returned value of 1 indicates
that logging to the USB drive is ON (enabled).

MMEMory : LOG?

Typical Response: 1



See Also

MMEMory Subsystem Introduction



OUTPut Subsystem Introduction

Command Summary

OUTPut:ALARm:CLEar:ALL
OUTPut:ALARm:MODE
OUTPut:ALARm:MODE?
OUTPuUt:ALARmM:SLOPe
OUTPuUt:ALARmM:SLOPe?
OUTPut:ALARmM{1|2|3|4}:CLEar
OUTPut:ALARmM{1|2|3|4}:SOURce
OUTPut:ALARmM{1|2|3|4}:SOURce?



OUTPut:ALARm{1|2|3|4}:CLEar
OUTPut:ALARm:CLEar:ALL

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
OUTPut:ALARmM{1|2|3|4}:CLEar

OUTPut:ALARmM:CLEar:ALL



Description

The OUTPut:ALARmM{1|2|3|4}:CLEar command clears the specified
alarm output line. The OUTPut:ALARm:CLEar:ALL command clears all
four alarm output lines.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Remarks

¢ You can manually clear the output lines at any time (even during a
scan) and the alarm data in memory is not cleared (however, data
is cleared when you initiate a new scan). The alarm outputs are
also cleared when you initiate a new scan.

e A Factory Reset (*RST command) clears all four alarm outputs but
does not clear the alarm queue in either configuration.



Examples

The following command clears alarm output line 2.

OUTP:ALARZ2:CLE

The following command clears all four alarm output lines.

OUTP:ALAR:CLE:ALL



See Also

OUTPut Subsystem Introduction
OUTPut:ALARm:MODE
OUTPuUt:ALARmM:SLOPe
OUTPut:ALARM{1|2|3|4}:SOURCce



OUTPut:ALARM:MODE

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
OUTPut:ALARM:MODE <mode>

OUTPut:ALARmM:MODE?



Description

This command selects the configuration of the four TTL alarm output
lines (the selected configuration applies to all four alarm output lines).
The four alarm outputs are available from the rear-panel Alarm Output
connector.

Latch Mode: In this mode (default), the corresponding output line is
latched true when the first alarm occurs and remains asserted until you
clear it by initiating a new scan or cycling power. You can manually clear
the output lines at any time (even during a scan) and the alarm data in
memory is not cleared (however, data is cleared when you initiate a new
scan).

Track Mode: In this mode, the corresponding output line is asserted only
while a channel's reading crosses a limit and subsequent readings
remain outside the limit. When a reading returns to within limits, the
output line is automatically cleared. You can manually clear the output
lines at any time (even during a scan) and the alarm data in memory is
not cleared (however, data is cleared when you initiate a new scan). The
alarm outputs are also cleared when you initiate a new scan.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name

Type

Range of Values

Default
Value

<mode>

Discrete

{LATCh|TRACK}

This is a
required
parameter.

The
factory
default is
LATCh




Remarks

¢ A Factory Reset (*RST command) clears all four alarm outputs but
does not clear the alarm queue in either configuration.



Return Format

The query returns LATC or TRAC. The selected configuration applies to
all four alarm output lines.



Examples

The following command enables the track mode on all four alarm output
lines.

OUTP:ALAR:MODE TRAC

The following query returns the configuration of the four alarm output
lines.

OUTP:ALAR:MODE?

Typical Response: TRAC



See Also

OUTPut Subsystem Introduction
OUTPuUt:ALARmM:SLOPe
OUTPut:ALARM{1|2|3|4}:SOURCce
OUTPut:ALARmM{1|2|3|4}:CLEar



OUTPut:ALARM:SLOPe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
OUTPut:ALARM:SLOPe <edge>

OUTPut:ALARmM:SLOPe?



Description

This command selects the slope of the pulse from the four TTL alarm
outputs (the selected configuration applies to all four alarm output lines).

The four alarm outputs are available from the rear-panel Alarm Output
connector.

If you select the negative/falling edge, 0 V (TTL low) indicates an alarm.
If you select the positive/rising edge, +5V (TTL high) indicates an alarm.

Changing the
slope of the
output lines
may cause
the lines to
change state.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input and totalizer)
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name | Type Range of Values Default
Value

<edge> | Discrete | {NEGative|POSitive} | This is a
required
parameter.

The keyword NEGative refers to a falling edge, and the keyword
POSitive refers to a rising edge, as shown below.

L4

Falling Edge Rising Edge



Remarks

¢ A Factory Reset (*RST command) resets the slope to the
negative/falling edge.



Return Format

The query returns NEG or POS. The selected configuration applies to all
four alarm output lines.



Examples

The following command selects the positive/rising edge on all four alarm
output lines.

OUTP:ALAR:SLOP POS

The following query returns the slope of the four alarm output lines.

OUTP:ALAR:SLOPE?

Typical Response: POS



See Also

OUTPut Subsystem Introduction
OUTPut:ALARm:MODE
OUTPut:ALARM{1|2|3|4}:SOURCce
OUTPut:ALARmM{1|2|3|4}:CLEar



OUTPut:ALARm{1|2|3]|4}:SOURce

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
OUTPut:ALARmM{1|2|3|4}:SOURCce (@<ch_list>)

OUTPut:ALARmM{1|2|3|4}:SOURce?



Description

This command assigns one of four alarm numbers to report any alarm
conditions on the specified multiplexer or digital channels.

On the digital modules, you can configure the instrument to generate an
alarm when a specific bit pattern or bit pattern change is detected on a
digital input channel or when a specific count is reached on a totalizer
channel. These channels do not have to be part of the active scan list to
generate an alarm.

Used With:

34901A 20 Channel Multiplexer (2/4-wire) Module
34902A 16 Channel Multiplexer (2/4-wire) Module
34907A Multifunction Module (digital input only)
34908A 40 Channel Single-Ended Multiplexer Module



Parameters

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.

Name Type Range of Values Default
Value
<ch_list> | Channel This is a
List One or more channels, | required
as shown: parameter.




Remarks

¢ You can assign multiple channels to any of the four available
alarms (numbered 1 through 4, see OUTPut:ALARm<n>:SOURCce
command). For example, you can configure the instrument to
generate an alarm on the Alarm 1 output when a limit is exceeded
on any of channels 103, 205, or 310. You cannot, however, assign
alarms on a specific channel to more than one alarm number.

* A Factory Reset (*RST command) clears all alarm limits and turns
off all alarms. An Instrument Preset (SYSTem:PRESet command)
or Card Reset (SYSTem:CPON command) does not clear the
alarm limits and does not turn off alarms.



Return Format

The query returns a series of channel numbers in Definite-Length Block
format. The syntax is a pound sign (#) followed by a non-zero digit
representing the number of digits in the decimal integer to follow. This
digit is followed by a decimal integer indicating the number of 8-bit data
bytes to follow. This is followed by a block of data containing the
specified number of bytes.

For example:

2 digits follow

$#214 (@103,113,119)

| |

14 bytes follow 14 bytes of data (3 channels shown)

An empty scan list (one with no channels selected) will return "#13(@)".


javascript:BSSCPopup('../Misc_Definitions/Definite_Length_Block_Data.htm');

Examples

The following command assigns Alarm 2 to report any alarm conditions
on channels 03 and 13 in slot 100.

OUTP:ALAR2:SOUR (@103,113)

The following query returns the channels assigned to Alarm 2.

OUTP:ALARZ2:SOUR?

Typical Response: #210(@103,113)



See Also

OUTPut Subsystem Introduction
CALCulate:LIMit:LOWer
CALCulate:LIMit:UPPer
OUTPut:ALARm:MODE
OUTPuUt:ALARmM:SLOPe
OUTPut:ALARmM{1|2|3|4}:CLEar



ROUTe Subsystem Introduction

Command Summary

ROUTe:CHANnNel:ADVance:SOURce
ROUTe:CHANnNel:ADVance:SOURce?
ROUTe:CHANnNel:DELay
ROUTe:CHANnNel:DELay?
ROUTe:CHANnNel:DELay:AUTO
ROUTe:CHANnNel:DELay:AUTO?
ROUTe:CHANnNel:FWIRe
ROUTe:CHANnel:FWIRe?
ROUTe:CLOSe

ROUTe:CLOSe?
ROUTe:CLOSe:EXCLusive
ROUTe:DONE?

ROUTe:MONitor
ROUTe:MONitor?
ROUTe:MONitor:DATA?
ROUTe:MONitor:STATe
ROUTe:MONitor:STATe?
ROUTe:OPEN

ROUTe:OPEN?

ROUTe:SCAN

ROUTe:SCAN?
ROUTe:SCAN:SIZE?



ROUTe:CHANNel:ADVance:SOURce

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:CHANnNel:ADVance:SOURce <source>

ROUTe:CHANnNel:ADVance:SOURce?



Description

This command selects the source to provide the channel advance signal
to the next channel in the scan list for external scanning. When the
channel advance signal is received, the instrument opens the currently
selected channel and closes the next channel in the scan list. The

instrument will accept an external TTL trigger pulse, a software (bus)
command, or an immediate (continuous) scan trigger.

This command is valid only when the internal DMM is
disabled (see INSTrument:DMM command) or
removed from the Keysight 34970A/34972A.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name

Type

Range of Values

Default
Value

<source>

Discrete

{EXTernal| BUS|IMMediate }

This is a
required
parameter.

The
factory
default is
EXTernal




Remarks

e For the EXTernal source, the 34970A/34972A will accept a
hardware trigger applied to the rear-panel Chan Adv Input line (Pin
6). For an external device such as a DMM, the trigger received by
the 34970A/34972A is normally sourced by the DMM's Voltmeter
Complete output signal. The 34970A/34972A advances to the next
channel in the scan list each time a low-true TTL pulse is received.

e For the BUS (software) source, the 34970A/34972A is triggered by
the *TRG command received over the remote interface. The *TRG
command will not be accepted unless the 34970A/34972A is in the
"wait-for-trigger"” state (see INITiate command). If the internal
DMM receives an external trigger before the next "waiting for
trigger” state, it will buffer one *TRG command and then ignore
any additional triggers received (no error is generated).

e For the IMMediate (continuous) source, the channel advance
signal is always present.

e The channel advance signal is ignored unless you have initiated
the scan (INITiate command) and have received a scan trigger
(TRIGger:SOURce command). Although the
ROUTe:CHANnNel:ADVance:SOURce command shares some of
the same signals as the TRIGger:SOURce command, they cannot
be set to the same source (except IMMediate). If you attempt to
select the same source, an error is generated and the
TRIGger:SOURce is reset to IMMediate.

o When the first trigger is received, the 34970A/34972A closes the
first channel in the scan list without waiting for the specified
channel advance source. If the channel advance source is
EXTernal and the 34970A/34972A receives an event before it is
ready, it will buffer one event and then ignore any additional
events received (no error is generated).



o After the final channel in the scan list is closed, one more channel
advance event must be received to complete the scan.

¢ A channel advance signal is not required for digital input or
totalizer channels included in the scan list. Measurements on
these channels are still performed by the 34970A/34972A and do
not require synchronization with the external instrument.



Return Format

The query returns the present channel advance source: "EXT", "BUS", or
IIIMM".



Examples

The following program segment configures the 34970A/34972A for
scanning using an external channel advance source. In this
configuration, the 34970A/34972A advances to the next channel in the
scan list each time a low-true TTL pulse is received.

INST:DMM OFF !'Disable internal DMM

ROUT:SCAN (@101:120) !Configure scan list
TRIG:SOUR IMM !Set trigger source

TRIG:COUN 5 !Set trigger count

ROUT:CHAN:ADV:SOUR EXT !Set channel advance source

The following query returns the channel advance source currently
selected on the 34970A/34972A.

ROUT : CHAN : ADV: SOUR?

Typical Response: EXT



See Also

ROUTe Subsystem Introduction
INITiate

INSTrument:DMM
ROUTe:CHANnNel:FWIRe
TRIGger:SOURce



ROUTe:CHANnel:DELay

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:CHANnNel:DELay <seconds>,(@<ch_list>)

ROUTe:CHANnNel:DELay? (@<ch_list>)



Description

This command adds a delay between multiplexer channels in the scan
list (useful for high-impedance or high-capacitance circuits). The delay is
inserted between the relay closure and the actual measurement on each
channel, in addition to any delay that will implicitly occur due to relay
settling time. The programmed channel delay overrides the default
channel delay that the instrument automatically adds to each channel.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input and totalizer channels
only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

as shown:

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.

Name Type Range of Values Default
Value
<seconds> | Numeric | A number from 0 to 60, This is a
with 1 ms resolution. required
parameter.
<ch_list> | Channel
List One or more channels,




Remarks

¢ You can select a unique delay for each channel on the module.
The default channel delay is automatic; the instrument determines
the delay based on function, range, integration time, and AC filter
setting.

e The channel delay is valid only while scanning. If no channels
have been assigned to the scan list (see ROUTe:SCAN
command), the specified channel delay is ignored (no error is
generated).

e To ensure you are getting the most accurate measurements
possible, use care when setting the channel delay less than the
default value (Automatic). The default channel delay is designed to
optimize parameters, such as settling time, for the most accurate
measurements.

e The CONFigure and MEASure? commands set the channel delay
to Automatic.

e The instrument sets the channel delay to Automatic after a Factory
Reset ( *RST command).



Return Format

The query returns the delay in seconds in the form "+1.00000000E+00"

for each channel specified. Multiple responses are separated by
commas.



Examples

The following command adds a 2-second channel delay to channels 03
and 13 in slot 100.

ROUT:CHAN:DEL 2, (@103,113)

The following query returns the channel delay selected on channels 03
and 13 in slot 100.

ROUT:CHAN:DEL? (@103,113)

Typical Response: +2.00000000E+00,+2.00000000E+00



See Also

ROUTe Subsystem Introduction
ROUTe:CHANnNel:DELay:AUTO
ROUTe:SCAN



ROUTe:CHANnel:DELay:AUTO

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:CHANnNel:DELay:AUTO <state>[,(@<ch_list>)]

ROUTe:CHANnNel:DELay:AUTO? [(@<ch_list>)]



Description

This command disables or enables an automatic channel delay on the
specified channels. If enabled, the instrument determines the delay
based on function, range, integration time, and AC filter setting.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input and totalizer channels
only)

e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<state> | Boolean | {OFF|0|ON|1} This is a
required
parameter.
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | harameter,
the module in slot 300. | his
d
(@305:310) - channels gggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | d¢fined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

e Selecting a specific channel delay using the
ROUTe:CHANnNel:DELay command disables the automatic
channel delay.

e The CONFigure and MEASure? commands set the channel delay
to Automatic.

e The instrument sets the channel delay to Automatic after a Factory
Reset ( *RST command).



Return Format

The query returns 0 (OFF) or 1 (ON) for each channel specified. Multiple
responses are separated by commas.



Examples

The following command enables an automatic channel delay on
channels 03 and 13 in slot 100.

ROUT:CHAN:DEL:AUTO ON, (@103,113)

The following query returns the automatic channel delay settings on
channels 03 and 13 in slot 100.

ROUT:CHAN:DEL:AUTO? (@103,113)

Typical Response: 1,1



See Also

ROUTe Subsystem Introduction
ROUTe:CHANnNel:DELay



ROUTe:CHANnNel:FWIRe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:CHANRel:FWIRe <state>[,(@<ch_list>)]

ROUTe:CHANnNel:FWIRe? [(@<ch_list>)]



Description

This command configures the specified channels for 4-wire external
scanning without the internal DMM. When enabled, channel n is paired

with channel n+10 (34901A) or n+8 (34902A) to provide source and
sense connections.

This command is valid only when the internal
DMM is disabled (see INSTrument:DMM

command) or removed from the Keysight
34970A/34972A.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module



Parameters

Name Type Range of Values Default
Value
<state> | Boolean | {OFF|0|JON|1}
<ch_list> | Channel If
List One or more channels, <ch_list>
as shown: is
omitted,
(@310) - channel 10 on | this
the module in slot 300. | .ommand
lies t
(@305:310) - channels ?ﬁ? 16510
05 through 10 on the current
dule in slot 300 .
mo ' scan list.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

¢ Specify the paired channel in Bank 1 (source) as the <ch_list>
channel (channels in Bank 2 are not allowed in the <ch_list>).

e The ROUTe:CLOSe, ROUTe:CLOSe:EXCLusive, and
ROUTe:OPEN commands ignore the current
ROUTe:CHANnNel:FWIRe setting (if no channels are in the scan
list).



Return Format

The query returns 0 (OFF) or 1 (ON) for each channel specified. Multiple
responses are separated by commas.



Examples

The following command configures channels 03 and 05 in slot 100 for 4-
wire external scanning.

INST:DMM OFF !Disable internal DMM

ROUT:CHAN: FWIR ON, (@103,105) !'Enable 4-wire
configuration

The following query returns the 4-wire configuration selected on
channels 03 and 05 in slot 100.

ROUT: CHAN: FWIR? (@103,105)

Typical Response: 1,1



See Also

ROUTe Subsystem Introduction
INSTrument:DMM
ROUTe:CHANnNel:ADVance:SOURce



ROUTe:CLOSe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:CLOSe (@<ch_list>)

ROUTe:CLOSe? (@<ch_list>)



Description

This command closes the specified channels on a multiplexer or switch
module. On the multiplexer modules, if any channel on the module is

defined to be part of the scan list, attempting to send this command will
result in an error.

Used With:

¢ All modules except 34907A



Parameters

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.

Name Type Range of Values Default
Value
<ch_list> | Channel This is a
List One or more channels, | required
as shown: parameter.




Remarks

¢ For the matrix module (34904A), the channel number represents
the intersection of the desired row and column. For example,
channel 234 represents the intersection of row 3 and column 4 on
the module in slot 200 (assumes two-wire mode). For more
information, see the simplified schematics.

e The RF Multiplexer modules (34905A, 34906A) will not respond to
the ROUTe:OPEN command (an error is generated). To "open™ a
channel on these modules, send the ROUTe:CLOSe command to
a different channel in the same bank.

* As part of the scan setup, the ROUTe:SCAN command examines
the scan list and determines which channel relays and Analog Bus
relays will be impacted by the scan. The following rules will apply
once the scan is initiated and will impact what relays can be
manually opened and closed.

a. When the scan is initiated, the instrument will open all channels in
modules that contain one or more channels in the scan list.

b. While the scan is running, the instrument prohibits use of all
channels in modules that contain one or more channels in the
specified <ch_list> (these channels are dedicated to the scan).



Return Format

The query returns 1 if the specified channel is closed or O if the specified
channel is open. Multiple responses are separated by commas.



Examples

The following command closes channels 03 and 13 in slot 100 (no
Analog Bus connections are made).

ROUT:CLOS (@103,113)

The following command closes channel 03 on the matrix module in slot
300.

ROUT:CLOS (@303)

The following query reads the state of channels 03 and 13 in slot 100
(1 = closed; 0 = open).

ROUT:CLOS? (@103,113)

Typical Response:1,1



See Also

ROUTe Subsystem Introduction
DIAGnhostic:RELay:CYCLes?
ROUTe:CLOSe:EXCLusive
ROUTe:OPEN



ROUTe:CLOSe:EXCLusive

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
ROUTe:CLOSe:EXCLusive (@<ch_list>)



Description

This command opens all channels on a multiplexer or switch module and
then closes the specified channels. On the multiplexer modules, if any

channel on the module is defined to be part of the scan list, attempting to
send this command will result in an error.

Used With:

¢ All modules except 34907A



Parameters

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.

Name Type Range of Values Default
Value
<ch_list> | Channel This is a
List One or more channels, | required
as shown: parameter.




Remarks

¢ For the matrix modules (34904A), the channel number represents
the intersection of the desired row and column. For example,
channel 234 represents the intersection of row 3 and column 4 on
the module in slot 200 (assumes two-wire mode). For more
information, see the simplified schematics.

¢ This command opens all channels first, and then closes the
channels in the <ch_list>, one at a time. Before it closes each
channel, it opens all previous channels.

e The RF Multiplexer modules (34905A, 34906A) will not respond to
the ROUTe:OPEN command (an error is generated). To "open™ a
channel on these modules, send the ROUTe:CLOSe:EXCLusive
command to a different channel in the same bank.



Example

The following command opens all channels and then closes channel 03
on the matrix module in slot 300.

ROUT:CLOS:EXCL (@303)



See Also

ROUTe Subsystem Introduction
ROUTe:CLOSe
ROUTe:OPEN



ROUTe:DONE?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
ROUTe:DONE?



Description

This queries the status of all relay operations on cards not involved in the

scan and returns a 1 when all relay operations are finished (even during
a scan).



Return Format

The query returns a 1.



Example

The following query returns a 1 when all relay operations are finished.

ROUT : DONE?

Typical Response: 1



See Also

ROUTe Subsystem Introduction



ROUTe:MONitor

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:MONitor (@<channel>)

ROUTe:MONitor?



Description

This command/query selects the channel to be displayed on the front
panel. Only one channel can be monitored at a time.



Parameters

Name

Type

Range of
Values

Default Value

<channel>

Channel

A single
channel,
specified
as in the
following
examples.

(@310) -
channel 10
on the
module in
slot 300.

(@214) -
channell4
on the
module in
slot 200.

This is a
required
parameter.




Remarks

Channels must be configured for a measurement in order to be
monitored (see CONFigure and SENSe commands). Configuring a
channel for a measurement makes it monitorable and makes it
part of the scan list.

A scan always has priority over the Monitor function (see
ROUTe:SCAN command).

Any channel that can be "read" by the instrument can be
monitored. This includes any combination of temperature, voltage,
resistance, current, frequency, or period measurements on
multiplexer channels. You can also monitor a digital input channel
or the totalizer count on the digital modules.

Mx+B scaling and alarm limits are applied to the selected channel
during a Monitor and all alarm data is stored in the alarm queue
(which will be cleared if power fails).

For monitor operations using a multiplexer module, no
measurements are taken if the internal DMM is disabled (see
INSTrument:DMM command) or not installed in the mainframe.
The internal DMM is not required for monitor operations on the
digital modules.

For 4-wire resistance measurements, the instrument automatically
pairs channel n in Bank 1 with channel n+10 (34901A) or n+8
(34902A) to provide the source and sense connections.

The count on a totalizer channel is not reset when it is being
monitored (the Monitor ignores the totalizer reset mode).



Return Format

The query returns the Monitor channel in Definite-Length Block format.
The syntax is a pound sign (#) followed by a non-zero digit representing
the number of characters to follow. This digit is followed by a decimal
integer indicating the number of data bytes to follow. This is followed by
a block of data containing the specified number of bytes. The query
always returns the channel currently displayed on the front panel.

For example:

1 digit follows

£15 (@103)

N

E bytes follow 6 bytes of data


javascript:BSSCPopup('../Misc_Definitions/Definite_Length_Block_Data.htm');

Examples

The following program segment configures channel 3 in slot 100 for DC

voltage measurements, enables monitoring on the channel, and turns on
the Monitor mode.

CONF:VOLT:DC (@103)

ROUT:MON:CHAN (@103)
ROUT : MON : STAT ON

The following command queries the channel currently selected as the
Monitor channel.

ROUT : MON : CHAN?

Typical Response: #16(@103)



See Also

ROUTe Subsystem Introduction
ROUTe:MONitor:STATe



ROUTe:MONitor:DATA?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:MONitor:DATA?



Description

This query reads the monitor data from the selected channel. It returns
the reading only; the units, time, channel, and alarm information are not

returned (the FORMat:READing commands do not apply to monitor
readings).



Remarks

e If the Monitor mode is not currently enabled, this query returns an
error indicating that it is unable to perform the requested
operation.

e Readings acquired during a Monitor are not stored in memory but
they are displayed on the front panel; however, all readings from a
scan in progress at the same time are stored in memory.



Return Format

The query returns one reading for the Monitor channel, in the format

+1.12345678E+01. If no data is available for the specified channel,
instrument waits for data to become available.



Examples

The following query returns one reading from the Monitor channel.

ROUT : MON : DATA?

Typical Response: +1.84280000E-05



See Also

ROUTe Subsystem Introduction
ROUTe:MONitor
ROUTe:MONitor:STATe



ROUTe:MONitor:STATe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:MONitor:STATe <mode>

ROUTe:MONitor:STATe?



Description

This command disables or enables the Monitor mode. The Monitor mode
Is equivalent to making continuous measurements on a single channel
with an infinite scan count. Only one channel can be monitored at a time
but you can change the channel being monitored at any time. This
feature is useful for troubleshooting your system before a test or for
watching an important signal.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input and totalizer)
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Default Value
Values

<mode> | Boolean | {OFF|0|JON|1} |Thisisa
required
parameter.




Remarks

Channels must be configured for a measurement in order to be
monitored (see CONFigure and SENSe commands). Configuring a
channel for a measurement makes it monitorable and makes it
part of the scan list.

The Monitor mode is automatically enabled on all channels that
are part of the active scan list (see ROUTe:SCAN command).

A scan always has priority over the Monitor function (see
ROUTe:SCAN command).

The Monitor mode ignores all trigger settings (see
TRIGger:SOURce command) and takes continuous readings on
the selected channel using the IMMediate (continuous) source.

Any channel that can be "read" by the instrument can be
monitored. This includes any combination of temperature, voltage,
resistance, current, frequency, or period measurements on
multiplexer channels. You can also monitor a digital input channel
or the totalizer count on the digital modules.

Mx+B scaling and alarm limits are applied to the selected channel
during a Monitor and all alarm data is stored in the alarm queue
(which will be cleared if power fails).

For monitor operations using a multiplexer module, no
measurements are taken if the internal DMM is disabled (see
INSTrument:DMM command) or not installed in the mainframe.
The internal DMM is not required for monitor operations on the
digital modules.

The count on a totalizer channel is not reset when it is being
monitored (the Monitor ignores the totalizer reset mode).

Readings acquired during a Monitor are not stored in memory but



they are displayed on the front panel; however, all readings from a
scan in progress at the same time are stored in memory.



Return Format

The query returns 0 (OFF) or 1 (ON).



Examples

The following program segment configures channel 3 in slot 100 for DC

voltage measurements, enables monitoring on the channel, and turns on
the Monitor mode.

CONF:VOLT:DC (@103)

ROUT:MON:CHAN (@103)
ROUT :MON:STAT ON

The following query returns the state of the Monitor mode.

ROUT : MON: STAT?

Typical Response: 1



See Also

ROUTe Subsystem Introduction
ROUTe:CLOSe
ROUTe:MONitor:DATA?
ROUTe:OPEN



ROUTe:OPEN

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:OPEN (@<ch_list>)

ROUTe:OPEN? (@<ch_list>)



Description

This command opens the specified channels on a multiplexer or switch
module.

Used With:

e All modules except 34907A



Parameters

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.

Name Type Range of Values Default
Value
<ch_list> | Channel This is a
List One or more channels, | required
as shown: parameter.




Remarks

¢ For the matrix modules, the channel number represents the
intersection of the desired row and column. For example, channel
234 represents the intersection of row 3 and column 4 on the
module in slot 200 (assumes two-wire mode). For more
information, see the simplified schematics.

e The RF Multiplexer modules (34905A, 34906A) will not respond to
the ROUTe:OPEN command (an error is generated). To "open™ a
channel on these modules, send the ROUTe:CLOSe command to
a different channel in the same bank.

* As part of the scan setup, the ROUTe:SCAN command examines
the scan list and determines which channel relays and Analog Bus
relays will be impacted by the scan. The following rules will apply
once the scan is initiated and will impact what relays can be
manually opened and closed.

a. When the scan is initiated, the instrument will open all channels in
modules that contain one or more channels in the scan list.

b. While the scan is running, the instrument prohibits use of all
channels in modules that contain one or more channels in the
specified <ch_list> (these channels are dedicated to the scan).



Return Format

The query returns 1 if the specified channel is open or O if the specified
channel is closed. Multiple responses are separated by commas.



Examples

The following command opens channels 03 and 13 in slot 100.

ROUT:OPEN (@103,113)

The following command opens channel 03 on the matrix module in slot
300.

ROUT:0PEN (@303)

The following command opens channels 01 through 08 on the matrix
module in slot 300.

ROUT:0PEN (@301:308)

The following query reads the state of channels 03 and 06 in slot 100
(1 = open; 0 = closed).

ROUT :OPEN? (@103, 106)

Typical Response: 1,1



See Also

ROUTe Subsystem Introduction
ROUTe:CLOSe



ROUTe:SCAN

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
ROUTe:SCAN (@<scan_list>)

ROUTe:SCAN?



Description

This command selects the channels to be included in the scan list. This
command is used in conjunction with the CONFigure commands to set
up an automated scan. The specified channels supersede any channels

previously defined to be part of the scan list. To start the scan, use the
INITiate or READ? command.

Used With:

34901A 20 Channel Multiplexer (2/4-wire) Module
34902A 16 Channel Multiplexer (2/4-wire) Module

34907A Multifunction Module (digital input and totalizer)

34908A 40 Channel Single-Ended Multiplexer Module

To remove all channels from the
present scan list, send
"ROUT:SCAN (@)".



Parameters

(@310) - channel 10 on
the module in slot 300.

(@305:310) - channels
05 through 10 on the
module in slot 300.

(@202:207,209,302:308)
- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.

Name | Type Range of Values Default
Value
<scan_list> | Scan This is a
List | One or more channels, | required
as shown: parameter.




Remarks

To remove all channels from the scan list, issue the command
ROUT:SCAN (@).

The instrument scans the list of channels in ascending order from
slot 100 through slot 300 (channels are re-ordered as
needed).When you specify a range of channels in the <scan_list>,
the channels are always sorted in ascending order. Therefore,
(@109:101) will always be interpreted as 101, 102, 103, etc.

You can use either the internal DMM or an external instrument to
make measurements of your configured channels. However, the
34970A/34972A allows only one scan list at a time; you cannot
scan some channels using the internal DMM and others using an
external instrument. Readings are stored in 34970A/34972A
memory only when the internal DMM is used, except for digital
input and totalizer channels.

You can store at least 50,000 readings in memory and all readings
are automatically time stamped. If memory overflows, the new
readings will overwrite the first (oldest) readings stored; the most
recent readings are always preserved. You can read the contents
of memory at any time, even during a scan. Reading memory is
not cleared when you read it.

Each time you start a new scan, the instrument clears all readings
(including alarm data) stored in reading memory from the previous
measurement. Therefore, the contents of memory are always from
the most recent measurement.

If you abort a scan that is running (see ABORt command), the
instrument will terminate any reading in progress (readings are not
cleared from memory). If a scan is in progress when the command
Is received, the scan will not be completed and you cannot resume
the scan from where it left off. Note that if you initiate a new scan,



all readings are cleared from memory.

e The CONFigure and MEASure? commands overwrite the scan list.

e The present scan list is stored in non-volatile memory and will be
retained when power is turned off.


javascript:void(0);

Return Format

The query returns a list of channel numbers in Definite-Length Block
format. The syntax is a pound sign (#) followed by a non-zero digit
representing the number of characters to follow. This digit is followed by
a decimal integer indicating the number of data bytes to follow. This is
followed by a block of data containing the specified number of bytes. An
empty scan list (one with no channels selected) will indicated by
"#13(@)"

For example:

2 digits follow

$#214 (@103,113,119)

| |

14 bytes follow 14 bytes of data (3 channels shown)



javascript:BSSCPopup('../Misc_Definitions/Definite_Length_Block_Data.htm');

Examples

The following program segment shows how to use the CONFigure
command to configure two channels for DC voltage measurements. The
ROUTe:SCAN command puts the two channels into the scan list (and
redefines the scan list). The INITiate command places the instrument in
the "wait-for-trigger" state and then sends the readings to memory. The
FETCh? command transfers the readings from memory to the
instrument's output buffer.

CONF:VOLT:DC 10,0.003, (@103,108)
ROUT:SCAN (@103,108)

INIT
FETC?

Typical Response: +4.27150000E-03,+1.32130000E-03

The following command clears the present scan list.

ROUT:SCAN (@)

The following query returns a list of channels in the present scan list.

ROUT : SCAN?

Typical Response: #210(@103,108)



See Also

ROUTe Subsystem Introduction
ABORt

INITiate

READ?

ROUTe:SCAN:SIZE?



ROUTe:SCAN:SIZE?

Syntax | Description | Parameters | Remarks | Return Format | Example



Syntax
ROUTe:SCAN:SIZE?



Description

This query returns the number of channels in the scan list.
Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module

e 34902A 16 Channel Multiplexer (2/4-wire) Module

e 34907A Multifunction Module (digital input and totalizer)
e 34908A 40 Channel Single-Ended Multiplexer Module



Remarks

e The present scan list is stored in non-volatile memory and will be
retained when power is turned off.


javascript:void(0);

Return Format

The query returns the number of channels as a signed integer from O to
120.



Example

The following query returns the number of channels in the scan list.

ROUT:SCAN (@101:120)
ROUT : SCAN:SIZE?

Typical Response: +20



See Also

ROUTe Subsystem Introduction
ROUTe:SCAN



SENSe Subsystem Introduction

If you specify a <ch_list> with one of these commands, that <ch_list>
overwrites the current scan list.



Command Summary

AC Current

[SENSe:]CURRent:AC:BANDwidth
[SENSe:]CURRent:AC:BANDwidth?
[SENSe:]CURRent:AC:RANGe
[SENSe:]CURRent:AC:RANGe?
[SENSe:]CURRent:AC:RANGe:AUTO
[SENSe:]CURRent:AC:RANGe:AUTO
[SENSe:]CURRent:AC:RESolution
[SENSe:]CURRent:AC:RESolution?

DC Current

[SENSe:]CURRent:DC:APERture
[SENSe:]CURRent:DC:APERture?
[SENSe:]CURRent:DC:NPLC
[SENSe:]CURRent:DC:NPLC?
[SENSe:]CURRent:DC:RANGe
[SENSe:]CURRent:DC:RANGe?
[SENSe:]CURRent:DC:RANGe:AUTO
[SENSe:]CURRent:DC:RANGe:AUTO
[SENSe:]CURRent:DC:RESolution
[SENSe:]CURRent:DC:RESolution?

AC Voltage



[SENSe:]VOLTage:AC:RANGe
[SENSe:]VOLTage:AC:RANGe?
[SENSe:]VOLTage:AC:RANGe:AUTO
[SENSe:]VOLTage:AC:RANGe:AUTO?
[SENSe:]VOLTage:AC:BANDwidth
[SENSe:]VOLTage:AC:BANDwidth?

DC Current

[SENSe:]VOLTage:DC:APERture
[SENSe:]VOLTage:DC:APERture?
[SENSe:]VOLTage:DC:NPLC
[SENSe:]VOLTage:DC:NPLC?
[SENSe:]VOLTage:DC:RANGe
[SENSe:]VOLTage:DC:RANGe?
[SENSe:]VOLTage:DC:RANGe:AUTO
[SENSe:]VOLTage:DC:RANGe:AUTO?
[SENSe:]VOLTage:DC:RESolution
[SENSe:]VOLTage:DC:RESolution?

2-Wire Resistance

[SENSe:]RESistance:APERture
[SENSe:]RESistance:APERture?
[SENSe:]RESistance:NPLC
[SENSe:]RESistance:NPLC?
[SENSe:]RESistance:OCOMpensated
[SENSe:]RESistance:OCOMpensated?



[SENSe:]RESistance:RANGe
[SENSe:]RESistance:RANGe?
[SENSe:]RESistance:RANGe:AUTO
[SENSe:]RESistance:RANGe:AUTO?
[SENSe:]RESistance:RESolution
[SENSe:]RESistance:RESolution?

4-Wire Resistance

[SENSe:]FRESistance:APERture
[SENSe:]FRESistance:APERture?
[SENSe:]FRESistance:NPLC
[SENSe:]FRESistance:NPLC?
[SENSe:]FRESistance:OCOMpensated
[SENSe:]FRESistance:OCOMpensated?
[SENSe:]FRESistance:RANGe
[SENSe:]FRESistance:RANGe?
[SENSe:]FRESistance:RANGe:AUTO
[SENSe:]FRESistance:RANGe:AUTO?
[SENSe:]FRESistance:RESolution
[SENSe:]FRESistance:RESolution?

Frequency

[SENSe:]FREQuency:APERture
[SENSe:]FREQuency:APERture?
[SENSe:]FREQuency:RANGe:LOWer
[SENSe:]FREQuency:RANGe:LOWer?



[SENSe:]FREQuency:VOLTage:RANGe
[SENSe:]FREQuency:VOLTage:RANGe?
[SENSe:]FREQuency:VOLTage:RANGe:AUTO
[SENSe:]FREQuency:VOLTage:RANGe:AUTO?

Period

[SENSe:]PERiod:APERture
[SENSe:]PERiod:APERture?
[SENSe:]PERIiod:VOLTage:RANGe
[SENSe:]PERIiod:VOLTage:RANGe?
[SENSe:]PERIiod:VOLTage:RANGe:AUTO
[SENSe:]PERIiod:VOLTage:RANGe:AUTO?

Temperature

[SENSe:]TEMPerature:APERture

[SENSe:]TEMPerature:APERture?

[SENSe:]TEMPerature:NPLC

[SENSe:]TEMPerature:NPLC?

[SENSe:]TEMPerature:RJUNCction?
[SENSe:]TEMPerature:TRANsducer:FRTD:0OCOMpensated
[SENSe:]TEMPerature: TRANsducer:FRTD:OCOMpensated?
[SENSe:]TEMPerature:TRANsducer:FRTD:RESistance[:REFerence]
[SENSe:]TEMPerature:TRANsducer:FRTD:RESistance[:REFerence]?
[SENSe:]TEMPerature:TRANsducer:FRTD:TYPE
[SENSe:]TEMPerature: TRANsducer:FRTD:TYPE?
[SENSe:]TEMPerature:TRANsducer:RTD:0OCOMpensated



[SENSe:]TEMPerature: TRANsducer:RTD:OCOMpensated?
[SENSe:]TEMPerature:TRANsducer:RTD:RESistance[:REFerence]
[SENSe:]TEMPerature:TRANsducer:RTD:RESistance[:REFerence]?
[SENSe:]TEMPerature: TRANsducer:RTD:TYPE
[SENSe:]TEMPerature: TRANsducer:RTD: TYPE?

[SENSe:]TEMPerature: TRANsducer:TCouple:CHECk
[SENSe:]TEMPerature: TRANsducer:TCouple:CHECk?
[SENSe:]TEMPerature: TRANsducer:TCouple:RJUNction
[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNCction?
[SENSe:]TEMPerature: TRANsducer:TCouple:RJUNction:TYPE
[SENSe:]TEMPerature: TRANsducer:TCouple:RJUNction:TYPE?
[SENSe:]TEMPerature: TRANsducer:TCouple:TYPE
[SENSe:]TEMPerature:TRANsducer:TCouple:TYPE?
[SENSe:]TEMPerature:TRANsducer:-THERmistor: TYPE
[SENSe:]TEMPerature: TRANsducer:-THERmistor: TYPE?
[SENSe:]TEMPerature: TRANsducer:TYPE

[SENSe:]TEMPerature: TRANsducer:TYPE?

Digital 1/O and Totalizer

[SENSe:]DIGital:DATA:{BYTE|WORD}?
[SENSe:]TOTalize:CLEar:IMMediate
[SENSe:]TOTalize:DATA?
[SENSe:]TOTalize:SLOPe
[SENSe:]TOTalize:SLOPe?
[SENSe:]TOTalize:STARt[:IMMediate]
[SENSe:]TOTalize:STOP[:IMMediate]



[SENSe:]TOTalize:TYPE
[SENSe:]TOTalize:TYPE?

Miscellaneous

[SENSe:]JFUNCtion
[SENSe:]JFUNCtion?
[SENSe:]ZERO:AUTO
[SENSe:]ZERO:AUTO?



[SENSe:]CURRent:AC:BANDwidth

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
[SENSe:]CURRent:AC:BANDwidth {<filter>|MIN|MAX}[,(@<ch_list>)]

[SENSe:]CURRent:AC:BANDwidth? [{(@<ch_list>)|MIN|MAX}]



Description

The instrument uses three different AC filters which enable you to either
optimize low frequency accuracy or achieve faster AC settling times. The
instrument selects the slow (3 Hz), medium (20 Hz), or fast (200 Hz) filter
based on the input frequency that you specify with this command for the
selected channels. If you omit the optional <ch_list> parameter, this
command applies to the currently defined scan list.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module (channels 21
and 22 only)



Parameters

Name Type Range of Values Default
Value
<filter> | Discrete | {3|20|200} 20
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>

(@321) - Channel 21 on | parameter,
the module in slot 300. this

command
(@221:222) - channels applies to

21 through 22 on the the

module in slot 200. currently

defined

(@121:122,222,321:322) scan list.

- channels 21 and 22 on
the module in slot 100,
channel 22 on the
module in slot 200, and
channels 21-22 on the
module in slot 300.

Note that the channels
must be of the form s21
and s22, where s is the
first digit of the slot
number.




Remarks

e This command applies to AC current measurements only.

o For the <filter> parameter, specify the lowest frequency expected
in the input signal on the specified channels. The instrument
selects the appropriate filter based on the frequency you specify.

Input Default Minimum
Frequency Settling Settling Delay
Delay
3 Hz to 300 kHz |7 seconds / 1.5 seconds
(Slow) reading
20 Hz to 300 kHz | 1 second / 200 ms
(Medium) reading
200 Hz to 300 0.12 seconds / | 20 ms
kHz (Fast) reading

e The CONFigure and MEASure? commands automatically select
the default 20 Hz (medium) filter.

e The instrument selects the default 20 Hz (medium) filter after a
Factory Reset (*RST command). An Instrument Preset
(SYSTem:PRESet command) or Card Reset (SYSTem:CPON
command) does not change the setting.

e The settling delay is controlled by the ROUTe:CHANnNel:DELay
command. You get the default delay with
ROUTe:CHANnNel:DELay:AUTO ON.



Return Format

The query returns 3 (slow), 20 (medium), or 200 (fast) for each channel
specified. Multiple responses are separated by commas.



Examples

The following command selects the slow filter (3 Hz) on channels 21 and
22 in slot 100.

CURR:AC:BAND 3, (@121,122)

The following query returns the AC filter settings on channels 21 and 22
in slot 100.

CURR:AC:BAND? (@121,122)

Typical Response: 3,3



See Also

SENSe Subsystem Introduction
[SENSe:]CURRent:AC:RANGe
CONFigure:CURRent:AC



[SENSe:]CURRent:AC:RANGe
[SENSe:]CURRent:DC:RANGe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

[SENSe:]CURRent:AC:RANGe {<range>|MIN|MAX]}[,(@<ch_list>)]
[SENSe:]CURRent:AC:RANGe? [{(@<ch_list>)|MIN|MAX]}]

[SENSe:]CURRent:DC:RANGe {<range>|MIN|MAX}[,(@<ch_list>)]
[SENSe:]CURRent:DC:RANGe? [{(@<ch_list>)|MIN|MAX}]



Description

These commands select the measurement range for AC and DC current
measurements on the specified channels.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module (channels 21
and 22 only)



Parameters

Name Type Range of Values Default
Value
<range> | Discrete This is a
Expected value in amps | required
(rangeS shown below). parameter.
10 mA (MIN)
100 mA
1 A (MAX)
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: Optjona]
<ch_list>
(@321) - channel 21 on parameter,
the module in slot 300. this
d
(@221:222) - channels ;ggﬁrelsartlo
21 through 22 on the the
module in slot 200. currently
) _ defined
(@121:122,222,321:322) scan list.

- channels 21 and 22 on
the module in slot 100,
channel 22 on the
module in slot 200, and
channels 21-22 on the
module in slot 300.

Note that the channels
must be of the form s21
and s22, where s is the
first digit of the slot




number.




Remarks

¢ Selecting a discrete range will disable autoranging on the specified
channels (see [SENSe:]CURRent:AC:RANGe:AUTO and
[SENSe:]CURRent:DC:RANGe:AUTO commands).

¢ The CONFigure and MEASure? commands automatically enable
autoranging if the first parameter is AUTO, DEF or omitted.

e If the input signal is greater than can be measured on the selected
range (manual ranging), the instrument gives an overload
indication: "+tOVLD" from the front panel or "+9.9E+37" from the
remote interface.

e The instrument selects autoranging after a Factory Reset (*RST
command). An Instrument Preset (SYSTem:PRESet command) or
Card Reset (SYSTem:CPON command) does not change the
setting.



Return Format

The query returns the range in the form "+1.00000000E-01" for each
channel specified. Multiple responses are separated by commas.



Examples

The following command selects the 100 mA range on channels 21 and
22 in slot 100.

CURR:AC:RANG 0.1, (@121,122)

The following query returns the range selected on channels 21 and 22 in
slot 100.

CURR:AC:RANG? (@121,122)

Typical Response: +1.00000000E-01,+1.00000000E-01



See Also

SENSe Subsystem Introduction
CONFigure:CURRent:AC
CONFigure:CURRent:DC
[SENSe:]CURRent:AC:RANGe:AUTO
[SENSe:]CURRent:DC:RANGe:AUTO



[SENSe:]CURRent:AC:RANGe:AUTO
[SENSe:]CURRent:DC:RANGe:AUTO

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

[SENSe:]CURRent:AC:RANGe:AUTO <state>[,(@<ch_list>)]
[SENSe:]CURRent:AC:RANGe:AUTO? [(@<ch_list>)]

[SENSe:]CURRent:DC:RANGe:AUTO <state>[,(@<ch_list>)]
[SENSe:]CURRent:DC:RANGe:AUTO? [(@<ch_list>)]



Description

These commands disable or enable autoranging for AC and DC current
measurements on the specified channels. Autoranging is convenient
because the instrument automatically selects the range for each
measurement based on the input signal detected.If you omit the optional

<ch_list> parameter, this command applies to the currently defined scan
list.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module (channels 21
and 22 only)



Parameters

Name Type Range of Values Default
Value
<mode> | Boolean | {OFF|0|JON|1} This is a
required
parameter.
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@321) - channel 21 on | harameter,
the module in slot 300. | his
d
(@221:222) - channels Eclggﬁrelsargo
21 through 22 on the the
module in slot 200. currently
_ _ defined
(@121:122,222,321:322) scan list.

- channels 21 and 22 on
the module in slot 100,
channel 22 on the
module in slot 200, and
channels 21-22 on the
module in slot 300.

Note that the channels
must be of the form s21
and s22, where s is the
first digit of the slot
number.




Remarks

¢ Autorange thresholds:
Down range at: <10% of range
Up range at: >120% of range

e With autoranging enabled, the instrument selects one of the
following ranges based on the input signal detected:

10 mA
100 mA
1A

e Selecting a discrete range (see [SENSe:]CURRent:AC:RANGe
command) will disable autoranging on the specified channels.

¢ The CONFigure and MEASure? commands automatically enable
autoranging if the first parameter is AUTO, DEF or omitted.

e The instrument enables autoranging after a Factory Reset (*RST
command). An Instrument Preset (SYSTem:PRESet command) or
Card Reset (SYSTem:CPON command) does not change the
setting.



Return Format

The query returns 0 (OFF) or 1 (ON) for each channel in the <ch_list>.
Multiple values are separated by commas.



Examples

In these examples, you could substitute the node name DC for AC.

The following command turns on AC current measurement autoranging
for two channels.

CURR:AC:RANG:AUTO 1, (@221:222)

The following query returns the value of autoranging for three channels.

CURR:AC:RANG:AUTO? (@221,321,322)

Typical Response: 1,0,1



See Also

SENSe Subsystem Introduction



[SENSe:]JCURRent:AC:RESolution
[SENSe:]CURRent:DC:RESolution

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

[SENSe:]CURRent:AC:RESolution {<resolution>|MIN|MAX]},
(@<ch_list>)]
[SENSe:]CURRent:AC:RESolution? [{(@<ch_list>)|MIN|MAX]}]

[SENSe:]CURRent:DC:RESolution {<resolution>|MIN|MAX}|,
(@<ch_list>)]
[SENSe:]CURRent:DC:RESolution? [{(@<ch_list>)|MIN|MAX}]



Description

This command selects the measurement resolution for current
measurements on the specified channels. The instrument clears all
readings from memory when a new scan is initiated, when any
measurement parameters are changed (CONFigure and SENSe
commands), and when the triggering configuration is changed (TRIGger
commands).If you omit the optional <ch_list> parameter, this command
applies to the currently defined scan list.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module (channels 21
and 22 only)



Parameters

Name Type Range of Values Default
Value
<resolution> | Numeric | Desired resolution in amps. | 0.000003
x Range
(1 PLC)
<ch_list> Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@321) - channel 21 on | parameter,
the module in slot 300. | his
d
(@221:222) - channels ;ggﬁrelsartlo
21 through 22 on the the
module in slot 200. currently
_ _ defined
(@121:122,222,321:322) scan list.

- channels 21 and 22 on
the module in slot 100,
channel 22 on the
module in slot 200, and
channels 21-22 on the
module in slot 300.

Note that the channels
must be of the form s21
and s22, where s is the
first digit of the slot
number.




Remarks

¢ For the <resolution> parameter, you can substitute MIN or MAX for
a numeric value. MIN selects the smallest value accepted, which
gives the highest resolution; MAX selects the largest value
accepted, which gives the least resolution.

e The instrument will dispatch a settings conflict error if you issue
this command when[SENSe:]CURRent:AC:RANGe:AUTO (AC
resolution) or [SENSe:]CURRent:DC:RANGe:AUTO (DC
resolution) is ON for one or more of the specified channels.

e Setting the resolution also sets the integration time for the
measurement. The following table shows the relationship between
integration time, measurement resolution, number of digits, and
number of bits.

Integration | Resolution | Digits | Bits
Time

0.02 PLC <0.0001 x 415 15
Range Digits

0.2 PLC <0.00001 x |5% 18
Range Digits

1 PLC <0.000003 x | 5% 20
Range Digits

2 PLC <0.0000022 |6% 21
x Range Digits

10 PLC <0.000001 x | 6% 24
Range Digits

20 PLC <0.0000008 |6% 25
x Range Digits

100 PLC <0.0000003 |6% 26
x Range Digits




200 PLC <0.00000022 | 6%2 26
x Range Digits

e You can also set the integration time by specifying an aperture
time (see [SENSe:]CURRent[:DC]:APERture command). However,
note that specifying integration time using NPLCs executes faster
and offers better noise rejection characteristics for values of NPLC
greater than 1.

e The CONFigure, MEASure?, [SENSe:]CURRent[:DC]:NPLC, and
[SENSe:]CURRent[:DC]:RESolution commands automatically
disable the aperture mode (these commands select an integration
time in NPLCs).

e The instrument sets the resolution to 1 PLC after a Factory Reset
(*RST command). An Instrument Preset (SYSTem:PRESet
command) or Card Reset (SYSTem:CPON command) does not
change the setting.



Return Format

The query returns the resolution in the form "+1.00000000E-04" for each
channel specified. Multiple responses are separated by commas.



Examples

The following command sets the measurement resolution to 0.01 mA on
channels 21 and 22 in slot 100.

CURR:DC:RES 0.00001, (@121,122)

The following query returns the resolution selected on channels 21 and
22 in slot 100.

CURR:DC:RES? (@121,122)

CURR:DC:APER:ENAB? !Verify that aperture mode 1is
disabled ("0")

Typical Response: +1.00000000E-04,+1.00000000E-04



See Also

SENSe Subsystem Introduction
CONFigure:CURRent:AC
CONFigure:CURRent:DC
[SENSe:]CURRent:AC:RANGe:AUTO
[SENSe:]CURRent:DC:RANGe:AUTO
[SENSe:]CURRent:DC:APERture
[SENSe:]CURRent:DC:NPLC



[SENSe:]CURRent:DC:APERture

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
[SENSe:]CURRent:DC:APERture {<time>|MIN|MAX},(@<ch_list>)]

[SENSe:]CURRent:DC:APERture? [{(@<ch_list>)|MIN|MAX}]



Description

This command enables the aperture mode and sets the integration time
in seconds (called aperture time) for DC current measurements on the
specified channels. If you omit the optional <ch_list> parameter, this
command applies to the currently defined scan list.

You should use this command only when you want
precise control of the integration time of the internal
DMM. Otherwise, specifying integration time using
NPLC (see [SENSe:]CURRent[:DC]:NPLC command)
executes faster and offers better power line noise

rejection characteristics for values of NPLC greater
than 1.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module (channels 21
and 22 only)



Parameters

Name Type Range of Values Default
Value
<time> | Numeric | Desired aperture time in Aperture
seconds between 400 ps disabled.
and 1 second, with 4 ps
resolution. MIN = 400 ps,
MAX =1 second
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@321) - channel 21 on | parameter,
the module in slot 300. | his
d
(@221:222) - channels ;ggﬁrelsartlo
21 through 22 on the the
module in slot 200. currently
_ _ defined
(@121:122,222,321:322) scan list.

- channels 21 and 22 on
the module in slot 100,
channel 22 on the
module in slot 200, and
channels 21-22 on the
module in slot 300.

Note that the channels
must be of the form s21
and s22, where s is the
first digit of the slot
number.




Remarks

¢ For the <seconds> parameter, you can substitute MIN or MAX for
a numeric value. MIN selects the smallest value accepted, which
gives the lowest resolution; MAX selects the largest value
accepted, which gives the highest resolution.

e Only the integral number of power line cycles (1, 2, 10, 20, 100, or
200 PLCs) provide normal mode (line frequency noise) rejection.

e The CONFigure, MEASure?, [SENSe:]CURRent[:DC]:NPLC,
[SENSe:]CURRent[:DC]:RESolution commands automatically
disable the aperture mode (these commands select an integration
time in NPLCs).

e The aperture mode is disabled after a Factory Reset (*RST
command). An Instrument Preset (SYSTem:PRESet command) or
Card Reset (SYSTem:CPON command) does not change the
setting.



Return Format

The query returns the aperture time in the form "+1.00000000E-01" for
each channel specified. Multiple responses are separated by commas.



Examples

The following command enables the aperture mode and sets the
aperture time to 300 ms on channels 21 and 22 in slot 100.

CURR:DC:APER 300E-03, (@121,122)

The following query returns the aperture time selected on channels 21
and 22 in slot 100.

CURR:DC:APER? (@121,12) CURR:DC:APER:ENAB? !Verify
that aperture mode is enabled ("1")

Typical Response: +3.00000000E-01,+3.00000000E-01



See Also

SENSe Subsystem Introduction
CONFigure:CURRent:DC
[SENSe:]CURRent:DC:NPLC



[SENSe:]CURRent:DC:NPLC

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
[SENSe:]CURRent:DC:NPLC {<PLCs>|MIN|MAX]}[,(@<ch_list>)]

[SENSe:]CURRent:DC:NPLC? [{(@<ch_list>)|MIN|MAX}]



Description

This command sets the integration time in number of power line cycles
(PLCs) on the specified channels.Integration time affects the
measurement resolution (for better resolution, use a longer integration
time) and measurement speed (for faster measurements, use a shorter
integration time).If you omit the optional <ch_list> parameter, this
command applies to the currently defined scan list.



Parameters

Name Type Range of Values Default
Value
<PLCs> |Discrete | 0.02|0.2|1|2/10[20/100200} |1 PLC
MIN = 0.02 PLC, MAX =
200 PLC
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@321) - channel 21 on | harameter,
the module in slot 300. | his
d
(@221:222) - channels Eclggﬁrelsargo
21 through 22 on the the
module in slot 200. currently
_ _ defined
(@121:122,222,321:322) scan list.

- channels 21 and 22 on
the module in slot 100,
channel 22 on the
module in slot 200, and
channels 21-22 on the
module in slot 300.

Note that the channels
must be of the form s21
and s22, where s is the
first digit of the slot
number.




Remarks

¢ Only the integral number of power line cycles (1, 2, 10, 20, 100, or
200 PLCs) provide normal mode (line frequency noise) rejection.

e Setting the resolution also sets the integration time for the
measurement. The following table shows the relationship between
integration time, measurement resolution, number of digits, and
number of bits.

Integration | Resolution | Digits | Bits
Time

0.02 PLC |<0.0001 x 415 15
Range Digits

0.2 PLC <0.00001 x |5% 18
Range Digits

1 PLC <0.000003 x | 5%2 20
Range Digits

2 PLC <0.0000022 |6%2 21
x Range Digits

10 PLC <0.000001 x | 6%2 24
Range Digits

20 PLC <0.0000008 | 6%2 25
x Range Digits

100 PLC <0.0000003 |6%2 26
x Range Digits

200 PLC <0.00000022 | 6%2 26
x Range Digits

* The NPLC command automatically specifies
[SENSe:]ZERO:AUTO as OFF for 0.02 to 0.2 PLCs and as ON for
1 PLC or more.



The specified integration time is used for all measurements on the
selected channels. If you have applied Mx+B scaling or have
assigned alarms to the selected channel, those measurements are
also made using the specified integration time. Measurements
taken during the Monitor function also use the specified integration
time.

You can also set the integration time by specifying an aperture
time (see [SENSe:]CURRent[:DC]:APERture command). However,
note that specifying integration time using NPLCs executes faster
and offers better noise rejection characteristics for values of NPLC
greater than 1.

The CONFigure, MEASure?, [SENSe:]CURRent[:DC]:NPLC,
[SENSe:]CURRent[:DC]:RESolution commands automatically
disable the aperture mode (these commands select an integration
time in NPLCs).

The instrument sets the integration time to 1 PLC after a Factory
Reset (*RST command). An Instrument Preset (SYSTem:PRESet
command) or Card Reset (SYSTem:CPON command) does not
change the setting.



Return Format

The query returns the integration time in the form "+1.00000000E+00"

for each channel specified. Multiple responses are separated by
commas.



Examples

The following command set the integration time to 0.2 PLCs on channels
21 and 22 in slot 100.

CURR:DC:NPLC 0.2, (@121,122)

The following query returns the integration time settings on channels 21
and 22 in slot 100.

CURR:DC:NPLC? (@121,122)

Typical Response: +2.00000000E-01,+2.00000000E-01



See Also

SENSe Subsystem Introduction
CONFigure:CURRent:DC
[SENSe:]CURRent:DC:APERture
[SENSe:]CURRent:DC:RESolution



[SENSe:]DIGital:DATA:{BYTE|WORD}?

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax
[SENSe:|DIGital:DATA:{BYTE|WORD}? (@<ch_list>)



Description

This query configures the specified channels as inputs and reads an 8-

bit byte or a 16-bit word digital pattern from the specified digital input
channels.



Parameters

shown:

(@301) - channel 01
on the module in slot
300.

(@101:102,201,302)
- channels 01 and
02 on the modules
on slot 100, channel
01 on the module in
slot 200, and
channel 02 on the
module in slot 300.

Name Type Range of Values Default
Value
<ch_list> | Channel This is a
List One or more digital | required
I/O channels, as parameter.




Remarks

¢ To read both ports simultaneously (WORD), you must send the
command to port 01 (LSB) and neither port can be included in the
scan list.

e The digital input channels are numbered "s01" (LSB) and "s02"
(MSB), where s is the first digit of the slot number.



Return Format

The output from this command is affected by the FORMat:READIng
commands.



Examples

The following command reads the value on channel 02 of the module in
slot 100.

[SENSe: ]DIGital:DATA:BYTE? (@102)

Typical Response: +100

The following command reads the value on channels 01 and 02 of the
module in slot 200.

[SENSe: ]DIGital:DATA:WORD? (@201)

Typical Response: +32103



See Also

SENSe Subsystem Introduction



[SENSe:JFREQuency:APERture
[SENSe:]JPERiod:APERture

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

[SENSe:]FREQuency:APERture {<seconds>|MIN|MAX}[,(@<ch_list>)]
[SENSe:]FREQuency:APERture? [{(@<ch_list>)|MIN|MAX}]

[SENSe:]PERIiod:APERture {<seconds>|MIN|MAX}[,(@<ch_list>)]
[SENSe:]PERIiod:APERture? [{(@<ch_list>)|MIN|MAX}]



Description

These commands select the aperture time (also called gate time) for
frequency and period measurements on the specified channels.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<seconds> | Discrete 100 ms
Desired gate time in
seconds:
10 ms (4% digits, MIN)
100 ms (5% digits)
1 second (6% digits,
MAX)
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on parameter,
the module in slot 300. | his
d
(@305:310) - channels gggiilsartlo
05 through 10 on the the
module in slot 300. currently
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

¢ For the <seconds> parameter, you can substitute MIN or MAX for
a numeric value. MIN selects the smallest value accepted, which
gives the lowest resolution; MAX selects the largest value
accepted, which gives the highest resolution.

e Because frequency and period are related functions, changing a
measurement parameter for one function will also change the
corresponding parameter for the other function.

e The instrument sets the aperture time to 100 ms after a Factory
Reset (*RST command). An Instrument Preset (SYSTem:PRESet
command) or Card Reset (SYSTem:CPON command) does not
change the setting.



Return Format

The query returns the aperture time in the form "+1.00000000E-01" for
each channel specified. Multiple responses are separated by commas.



Examples

The following command sets the gate time to 10 ms on channels 03 and
13 in slot 100.

You can substitute the node name PERiod where the node name FREQ
appears below.

FREQ:APER 10E-03, (@1603,113)

The following query returns the gate time selected on channels 03 and
13 in slot 100.

FREQ:APER? (@103,113)

Typical Response: +1.00000000E-02,+1.00000000E-02



See Also

SENSe Subsystem Introduction
CONFigure:FREQuency
CONFigure:PERIod



[SENSe:JFREQuency:RANGe:LOWer

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

[SENSe:]FREQuency:RANGe:LOWer {<frequency>|MIN|MAX}|,
(@<ch_list>)]

[SENSe:]FREQuency:RANGe:LOWer? [{(@<ch_list>)|MIN|MAX]}]



Description

The instrument uses three different timeout ranges for frequency
measurements. The instrument selects the slow (3 Hz), medium (20 Hz),

or fast (200 Hz) measurement timeout based on the input frequency that
you specify with this command for the selected channels.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<frequency> | Numeric | An integer from 3 to This is a
300,000. required
parameter.
<ch_list> Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>

(@310) - channel 10 on | harameter,
the module in slot 300. this

command
(@305:310) - channels applies to

05 through 10 on the the

module in slot 300. currently

defined

(@202:207,209,302:308) | | .

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

¢ Applies to frequency measurements only.

* For the <frequency> parameter, specify the lowest frequency
expected in the input signal on the specified channels. The
instrument selects the appropriate measurement timeout based on
the frequency you specify. Attempts to measure frequencies below
the specified limit may falsely return a value of 0.

Input Frequency Timeout
3 Hz to 300 kHz 1 second
(Slow)

20 Hz to 300 kHz | 100 ms
(Medium)

200 Hz to 300 kHz | 10 ms

(Fast)

e The CONFigure and MEASure? commands automatically select
the 20 Hz (medium) timeout.

¢ The instrument selects the medium timeout (20 Hz) after a Factory
Reset (*RST command). An Instrument Preset (SYSTem:PRESet
command) or Card Reset (SYSTem:CPON command) does not
change the setting.



Return Format

The query returns 3.0000000 (slow), 2.0000000E+1 (medium), or
2.0000000E+2 (fast).



Examples

For each of the commands shown below, you could use the node name
PERIod in place of the FREQ node name.

The following command selects the slow filter (3 Hz).

FREQ:RANG:LOW 3

The following query returns the timeout setting.
FREQ:RANG: LOW?

Typical Response: 3.0000000



See Also

SENSe Subsystem Introduction
CONFigure:FREQuency
CONFigure:PERIod



[SENSe:]JFREQuency:VOLTage:RANGe
[SENSe:]PERIod:VOLTage:RANGe

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

[SENSe:]FREQuency:VOLTage:RANGe {<range>|MIN|MAX},
(@<ch_list>)]
[SENSe:]FREQuency:VOLTage:RANGe? [{(@<ch_list>)|MIN|MAX}]

[SENSe:]PERIiod:VOLTage:RANGe {<range>|MIN|MAX}[,(@<ch_list>)]
[SENSe:]PERIiod:VOLTage:RANGe? [{(@<ch_list>)|MIN|MAX]}]



Description

These commands select the voltage range for frequency and period
measurements on the specified channels.

Used With:

e 34901A 20 Channel Multiplexer (2/4-wire) Module
e 34902A 16 Channel Multiplexer (2/4-wire) Module
e 34908A 40 Channel Single-Ended Multiplexer Module



Parameters

Name Type Range of Values Default
Value
<range> | Discrete This is a
Desired range in volts: required
parameter.
100 mV (MIN)
1V
10V
100 V
1000 V (MAX)
<ch_list> | Channel If you
List One or more channels, | omit the
as shown: optional
<ch_list>
(@310) - channel 10 on | yarameter,
the module in slot 300. | his
d
(@305:310) - channels gggiilsartlo
05 through 10 on the the
module in slot 300. Cur.renﬂy
(@202:207,209,302:308) | defined
scan list.

- channels 02 through 07
and 09 on the module in
slot 200 and channels 02
through 08 on the
module in slot 300.




Remarks

Selecting a discrete range will disable autoranging on the specified
channels.

If the input signal is greater than can be measured on the selected
range (manual ranging), the instrument gives an overload
indication: "+tOVLD" from the front panel or "+9.9E+37" from the
remote interface.

The CONFigure and MEASure? commands automatically enable
autoranging if the first parameter is AUTO, DEF or omitted.

Because frequency and period are related functions, changing a
measurement parameter for one function will also change the
corresponding parameter for the other function.

The instrument enables autoranging after a Factory Reset (*RST
command). An Instrument Preset (SYSTem:PRESet command) or
Card Reset (SYSTem:CPON command) does not change the
setting.



Return Format

The query returns the voltage range in the form "+1.00000000E+01".



Examples

The following command selects the 10 volt range for frequency
measurements.

FREQ:VOLT:RANG 10

The following query returns the voltage range selected.

FREQ:VOLT :RANG?

Typical Response: +1.00000000E+01



See Also

SENSe Subsystem Introduction
CONFigure:FREQuency

CONFigure:PERIod
[SENSe:]FREQuency:VOLTage:RANGe:AUTO
[SENSe:]PERIiod:VOLTage:RANGe:AUTO



[SENSe:]JFREQuency:VOLTage:RANGe:AUTO
[SENSe:]PERIod:VOLTage:RANGe:AUTO

Syntax | Description | Parameters | Remarks | Return Format | Examples



Syntax

[SENSe:]FREQuency:VOLTage:RANGe:AUTO <state>[,(@<ch_list>)]
[SENSe:]FREQuency:VOLTage:RANGe:AUTO? [(@<ch_list>)]

[SENSe:]PERIiod:VOLTage:RANGe:AUTO <state>[,(@<ch_list>)]
[SENSe:]PERIiod:VOLTage:RANGe:AUTO? [(@<ch_list>)]



Description