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Safety‘and Regulatory Information

XM Do Not Remove Instrument Cover
Only qualified, service-trained personnel should remove the cover from the instrument. Service:
Unplug instrument from wall outlet, remove power cord, and remove all probes from all terminals
before servicing.

IEIMTEI AC Mains Power Line Fuse
For continued protection against fire, replace the line fuse only with fuses of the specified type and rat-

ing. The instrument must be disconnected from AC mains power, and all measurement terminals
must be disconnected before changing the fuse.

PIIIITE Current Measurement Protection Fuse
For continued protection against fire, replace current-protection fuses only with fuses of the specified

type and rating. The instrument must be disconnected from AC mains power, and all measurement ter-
minals must be disconnected before changing the fuse.

MFront/ Rear Switch

Do not change the position of the Front/Rear switch on the front panel while signals are present on
either the front or rear set of terminals. The switch is not intended as an active multiplexer. Switching
while current or high voltage is present may cause instrument damage and lead to the risk of electric
shock.

XTI Do Not Operate in an Explosive Atmosphere
This instrument is not designed to be operated in an explosive environment. The instrument enclosure

complies with the IP 20 rating.

I In Case of Damage

An instrument that appears damaged or defective should be made inoperative and secured against
unintended operation until qualified service personnel can repair it.

I self-Test

Before measuring any hazardous voltage or current, remove all test leads to the instrument, run the
TEST:ALL? query from the remote interface, and read the result to verify that the instrument is per-
forming properly.

The TEST:ALL? query is a self-test that returns +0 if the instrument passes and +1 if the instrument
fails. You can also perform this query from the front panel by pressing [Shift] > [Utility] > Test/Admin >
Self Test > Full Test. If this self-test fails, make sure that the instrument is repaired and passes the
complete self-test before continuing.

XN Measuring AC Power Mains
The HI, LO, and current input terminals may be connected to AC mains power in IEC Category Il install-
ations for line voltages up to 300 VAC. To avoid the danger of electric shock, do not connect the inputs
to AC mains power for line voltages above 300 VAC. See IEC Measurement Category Il for further
information.
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Introduction-to the'Instrument

*N/A = Not Applicable.
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Introduction to the Instrument

IP Address

You can enter a static IP address for the instrument as a four-byte integer expressed in dot notation. Each
byte is a decimal value, with no leading zeros (for example, 169.254.2.20).

« IfDHCPison, it attempts to assign an IP address to the instrument. If it fails, Auto-IP attempts to
assign an |IP address to the instrument.

o Contact your LAN administrator to obtain an IP address.
« Thissetting is non-volatile; it will not be changed by power cycling or *RST or SYSTem:PRESet.

« Front Panel:[Utility] > I/0 Config > LAN Settings > Modify Settings
Then set the first softkey to Manual and press IP Address to enter a new IP address.

e SCPI: SYSTem:COMMunicate:LAN:IPADdress "<address>"

« Ifyou change this parameter, you must either press the Apply Changes softkey (front panel) or send
SYSTem:COMMunicate:LAN:UPDate (remote interface) for the change to take effect.

Subnet Mask

Subnetting allows the LAN administrator to subdivide a network to simplify administration and minimize
network traffic. The subnet mask indicates the portion of the host address used to indicate the subnet.

« Contact your LAN administrator for details.
« This setting is non-volatile; it will not be changed by power cycling or *RST or SYSTem:PRESet.

« Front Panel:[Utility] > I/0 Config > LAN Settings > Modify Settings
Then set the first softkey to Manual and press Subnet Mask to enter a new subnet mask with the
arrow keys (for example: 255.255.0.0).

e SCPI: SYSTem:COMMunicate:LAN:SMASk "<mask>"

« Ifyou change this parameter, you must either press the Apply Changes softkey (front panel) or send
SYSTem:COMMunicate:LAN:UPDate (remote interface) for the change to take effect.

30 Keysight Truevolt Series Operating and Service Guide
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Introduction-to the'Instrument

Default Gateway

A gateway is a network device that connects networks. The default gateway setting is the IP address of
such a device.

You need not set a gateway address if using DHCP.
Contact your LAN administrator for details.
This setting is non-volatile; it will not be changed by power cycling or *RST or SYSTem:PRESet.

Front Panel:[Utility] > I/0 Config > LAN Settings > Modify Settings
Then set the first softkey to Manual and press More and Gateway. Then set the appropriate gateway
address using the arrow keys.

SCPI: SYSTem:COMMunicate:LAN:GATeway "<address>"

If you change this parameter, you must either press the Apply Changes softkey (front panel) or send
SYSTem:COMMunicate:LAN:UPDate (remote interface) for the change to take effect.

Hostname

A hostname is the host portion of the domain name, which is translated into an IP address.

The instrument receives a unique hostname at the factory, but you may change it. The hostname must
be unique on the LAN.

The name must start with letter; other characters can be an upper or lower case letters, numeric digits,
or dashes ("-").

This setting is non-volatile; it will not be changed by power cycling or *RST or SYSTem:PRESet.

Front Panel:[Utility] > I/0 Config > LAN Settings > Modify Settings
Then press Host Name and enter the hostname with the front panel arrow keys.

SCPI: SYSTem:COMMunicate:LAN:HOSTname "<name>"

If you change this parameter, you must either press the Apply Changes softkey (front panel) or send
SYSTem:COMMunicate:LAN:UPDate (remote interface) for the change to take effect.

Domain Name

A domain name is a registered Internet name that gets translated into an IP address. You cannot set it from
the front panel or SCPI.
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Quick Start

Use the following procedure to configure the line voltage selector:

Step 1 | Lift tab (1) and pull the fuse drawer (2) from the rear panel.

Step 2 | Remove the line-voltage selector and rotate it so the correct voltage will
appear in the fuse holder window.

Step 3| Verify that the correct fuse is installed. To replace a blown fuse or
verify the correct fuse,

pull it gently from the fuse drawer and insert the correct working
fuse. Use only a 5x20 mm,

time-lag, 0.25 A, 250 V certified fuse. The Keysight part number is
2110-0817.

Step 4 | Replace the fuse holder assembly by sliding it into the rear panel.

Keysight Truevolt Series Operating and Service Guide 39
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Features and Functions

Key

Purpose

4w

Configure 2-wire resistance measurements:

Range: 100 Q, 1 kQ, 10kRQ, 100kQ, 1 MQ, 10 MQ, 100 MQ, 1 GQ (34465A and
34470A only) or Auto (default). Note: The approximate current sourced for each
range (for example, ~1mA) is shown on each range softkey.

Aperture NPLC: 0.02,0.2, 1,10, 100. Default: 10 (34460A/61A)
0.02,0.06,0.2, 1,10, 100. Default: 10 (34465A/70A without DIG option)
0.001,0.002, 0.006, 0.02,0.06, .2, 1, 10, 100. Default: 10 (34465A/70A with
DIG option)

See Range, Resolution and NPLC for more information.

Aperture Time (applies only to the 34465A and 34470A): (Without the
DIG option) 200 psto 1 s (2 ps resolution), default: 100 ms. (With the DIG option)
20 psto 1 s (2 psresolution), default: 100 ms.

Auto Zero: Off or On (default)
OffstComp: Off (default) or ON. Applies only to the 34465A and 34470A.

Low Power: Disables (Off) or enables (On) low power measurements. Applies only
tothe 34465A and 34470A.

04w

Configure 4-wire resistance measurements.

Range: 100 Q, 1 kQ, 10 kR, 100 kQ, 1 MQ, 10 MQ, 100 MQ, 1 GQ (34465A and
34470A only) or Auto (default). Note: The approximate current sourced for each
range (for example, ~1mA) is shown on each range softkey.

Aperture NPLC: 0.02,0.2,1,10,100. Default: 10 (34460A/61A)
0.02,0.06,0.2,1,10,100. Default: 10 (34465A/70A without DIG option)
0.001,0.002,0.006,0.02,0.06, .2,1,10, 100. Default: 10 (34465A/70A with
DIG option)

See Range, Resolution and NPLC for more information.

Aperture Time (applies only to the 34465A and 34470A): (Without the
DIG option) 200 psto 1 s (2 ps resolution), default: 100 ms. (With the DIG option)
20 psto 1 s (2 psresolution), default: 100 ms.

OffstComp: Off (default) or ON. Applies only to the 34465A and 34470A.

Low Power: Disables (Off) or enables (On) low power measurements. Applies only
tothe 34465A and 34470A.

Configure frequency and period measurements. Parameters include range, AC filter,
and gate time.

Range: 100 mV,1V,10V, 100V, 750V, Auto (default)
Filter: >3 Hz, >20 Hz, >200 Hz
Gate Time: 10 ms, 100 ms (default),or 1 s

Timeout: 1 s (default) or Auto

Configure capacitance measurements:

Range: 1 nF, 10 nF, 100 nF, 1 pF, 10 pF, 100 pF, or Auto (default)

52
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Features:and Funections

Key Purpose
> Configure continuity measurements:
Cont))) ||Beeper: Off or On (default)
+ Configure diode measurements:

Beeper: Off or On (default)

Configure 2-wire and 4-wire temperature measurements.

Probe Settings: RTD 2w, RTD 4w (default), Thermis2w, Thermis4w, TCouple
(34465A/70A only)

Additional settings for probe type RTD 2w or RTD 4w:

RO: R, isthe nominal resistance of an RTD at O °C. Default 100 Q
Low Igower: Disables (Off) or enables (On) low power measurements. Applies only
to the 34465A and 34470A.

Additional settings for probe type Thermis2w and Thermis4w:

Low Power: Disables (Off) or enables (On) low power measurements. Applies only
to the 34465A and 34470A.

Additional settings for probe type TCouple:

Type: J (default), K, E, T, N, or R

Reference: Internal or Fixed

Offset Adjust:(Available for an internal reference only). -20 °C to +20 °C. Default:
0°C.

Fixed Offset: (Available for a fixed reference only)-20 °C to +80 °C. Default: 0 °C.

Aperture NPLC: 0.02,0.2,1,10,100. Default: 10 (34460A/61A)
0.02,0.06,0.2,1,10,100. Default: 10 (34465A/70A without DIG option)
0.001,0.002,0.006,0.02,0.06, .2,1,10, 100. Default: 10 (34465A/70A with
DIG option)

See Range, Resolution and NPLC for more information.

Aperture Time (applies only to the 34465A and 34470A): (Without the
DIG option) 200 psto 1 s (2 us resolution), default: 100 ms. (With the DIG option)
20 pusto 1 s (2 psresolution), default: 100 ms.

Auto Zero: Off or On (default) (2-wire measurements only; not available for 4-wire
measurements)

OffstComp: Off (default) or ON. (RTD 2-wire and RTD 4-wire measurements only)
Open Check: TCouple measurements only.*

Units: °C, °F, orK

Reset

Start and stop measurements.
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Key Purpose
Reset Reset the instrument for front panel use; equivalent to SYST:PRESet.
Run/Stop
Probe Hold [ Take a single measurement.
Probe Hold | Take one or more hands-free measurements.
Math |Take anull measurement.
Null
Math Configure the null function, smoothing filter (applies only to the 34465A and
34470A), scaling, statistics, and limits.
Null
Utility [Configure the text and graphics that appear on the display and secondary meas-
. urements.
Display
Utility [Store and recall instrument states and preferences.

Configure I/0 interfaces: LAN (optional on 34460A), USB, GPIB (optional).
Perform system administration tasks, including calibration.
Configure user preferences.

Perform file management activities, including the creation of "screen shot" files (dis-
play images).

Help Learn about the instrument, learn how to download or view documentation, view
. the last error message, or clear error messages.
Acquire
Local
ACAL Perform autocalibration.

& A

Local

Select manual or auto ranging. Press @ to manually uprange, @ to

manually downrange.

Lacal

Return to local control of the instrument (when in Remote mode), or indicate that
the next front panel key will be "shifted," for example [ Probe Hold] instead of
[Single].

Probe Hold

54
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« For the 34465A/70A, the Aperture NPLC softkey is selected by default. Use the up/down arrow keys
to specify integration time in power-line cycles (PLCs) to use for the measurement. 1, 10, and 100 PLC
provide normal mode (line frequency noise) rejection. Selecting 100 PLC provides the best noise rejec-
tion and resolution, but the slowest measurements:

[ P

Range IAperture Auto Zero  Input 2 DGV Ratio
Auto NPLC Time Off On 10M Auto Off On

To set integration time precisely, instead of using PLCs, press Aperture Time and use the left/right
up/down arrow keys to specify integration time in seconds. For Aperture Time, you can specify from
200 ps (20 ps with the DIG option) to 1 s integration time (2 ps resolution):

[ 100.00ms

Range IAperture Auto Zero Input £ DCVY Ratio
Auto NPLC Time Off On 10M Auto Off On

Step 4:Press Range to select a range for the measurement. You can also use the [+], [-], and [Range]

keys on the front panel to select the range. (Auto (autorange) automatically selects the range for the meas-
urement based on the input. Autoranging is convenient, but it results in slower measurements than using
amanual range. Autoranging goes up arange at 120% of the present range, and down a range below 10%
of the present range.

Select DC Voltage Range———MM

100mV 1V 10V 100V 1000V

Step 5: Auto Zero: Autozero provides the most accurate measurements, but requires additional time to
perform the zero measurement.With autozero enabled (On), the DMM internally measures the offset fol-
lowing each measurement. It then subtracts that measurement from the preceding reading. This prevents
offset voltages present on the DMM’s input circuitry from affecting measurement accuracy. With autozero
disabled (Off), the DMM measures the offset once and subtracts the offset from all subsequent meas-
urements. The DMM takes a new offset measurement each time you change the function, range, or integ-
ration time. ( There is no autozero setting for 4-wire measurements.)

Step 6: Specify the input impedance to the test leads (Input Z). This specifies the measurement terminal
input impedance, which is either Auto or 10 MQ. The Auto mode selects high impedance (HighZ) for the
100 mV, 1V and 10V ranges, and 10 MQ for the 100 V and 1000 V ranges. In most situations, 10 MQ is
high enough to not load most circuits, but low enough to make readings stable for high impedance cir-
cuits. It also leads to readings with less noise than the HighZ option, which is included for situations where
the 10 MQ load is significant.
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DCV Ratio

The DCV Ratio key enables or disables DCV Ratio measurement. Note that the Auto Zero softkey dis-
appears when you enable DCV Ratio measurements. This is because autozero cannot be disabled during
DCV Ratio.

The ratio is the voltage on the Input terminals divided by the reference voltage. The reference voltage is
the difference of two separate measurements. These measurements are the DC voltages from the HI Sense
terminal to the LO Input terminal and from the LO Sense terminal to the LO Input terminal. These two
measurements must be within the range of +12 VDC. The reference voltage is always autoranged, and the
range used for both will be based on the larger result of these two measurements.

Configure DCV Ratio measurements as shown:

60

Sense Input
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(AC Voltage | _

001.5/79

I_._Autu 100mVy mVAC

Range AC Filter
Auto >20Hz

Step 3: Press Range to select a range for the measurement. (Auto (autorange) automatically selects the
range for the measurement based on the input. Autoranging is convenient, but it results in slower meas-
urements than using a manual range. Autoranging goes up arange at 120% of the present range, and
down arange below 10% of the present range.

Select AC Voltage Range —m8 ™ ——88

100mV 1v 10V 100V 750V

Step 4: Press AC Filter and choose the filter for the measurement. The instrument uses three different AC
filters that enable you either to optimize low frequency accuracy or to achieve faster AC settling times fol-
lowing a change in input signal amplitude.

The three filters are 3 Hz, 20 Hz, and 200 Hz, and you should generally select the highest frequency filter
whose frequency is less than that of the signal you are measuring, because higher frequency filters result
in faster measurements. For example, when measuring a signal between 20 and 200 Hz, use the 20 Hz fil-
ter.

If measurement speed is not an issue, choosing a lower frequency filter may result in quieter meas-
urements, depending on the signal that you are measuring.

Select AC Filter————

>200Hz

mFor accurate displayed statistics of AC measurements in Front Panel mode, the default manual trigger delay
([Acquire] > Delay Man) must be used.
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Step 5: Press Range to select a range for the measurement. You can also use the [+], [-], and [Range]
keys on the front panel to select the range. (Auto (autorange) automatically selects the range for the meas-
urement based on the input. Autoranging is convenient, but it results in slower measurements than using
amanual range. Autoranging goes up arange at 120% of the present range, and down a range below 10%
of the present range. Press More to switch between the two pages of settings.

DC Current Rangg——M8M

More
bip 10f2

10pA 100pA TmA

10ma 100mA

Step 6: Auto Zero: Autozero provides the most accurate measurements, but requires additional time to
perform the zero measurement.With autozero enabled (On), the DMM internally measures the offset fol-
lowing each measurement. It then subtracts that measurement from the preceding reading. This prevents
offset voltages present on the DMM’s input circuitry from affecting measurement accuracy. With autozero
disabled (Off), the DMM measures the offset once and subtracts the offset from all subsequent meas-
urements. The DMM takes a new offset measurement each time you change the function, range, or integ-
ration time. (There is no autozero setting for 4-wire measurements.)
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Step 4: Press Range to select a range for the measurement. You can also use the [+], [-], and [Range]
keys on the front panel to select the range. (Auto (autorange) automatically selects the range for the meas-
urement based on the input. Autoranging is convenient, but it results in slower measurements than using
amanual range. Autoranging goes up arange at 120% of the present range, and down a range below 10%
of the present range. Press More to switch between the two pages of settings.

AC Current Rangge —m —

More
bl 10f 2

100pA TmA 10mA 100mA

—AC Current Range—

14 34

Step 5: Press AC Filter and choose the filter for the measurement. The instrument uses three different AC
filters that enable you either to optimize low frequency accuracy or to achieve faster AC settling times fol-
lowing a change in input signal amplitude.

The three filters are 3 Hz, 20 Hz, and 200 Hz, and you should generally select the highest frequency filter
whose frequency is less than that of the signal you are measuring, because higher frequency filters result
in faster measurements. For example, when measuring a signal between 20 and 200 Hz, use the 20 Hz fil-
ter.

If measurement speed is not an issue, choosing a lower frequency filter may result in quieter meas-
urements, depending on the signal that you are measuring.

Select AC Filter————

»200Hz

mFor accurate displayed statistics of AC measurements in Front Panel mode, the default manual trigger delay
([Acquire] > Delay Man) must be used.
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Step 4:Press Range to select a range for the measurement. (Auto (autorange) automatically selects the
range for the measurement based on the input. Autoranging is convenient, but it results in slower meas-
urements than using a manual range. Autoranging goes up arange at 120% of the present range, and
down arange below 10% of the present range. Press More to switch between the two pages of settings.

——S8elect Ohms Range———8 ———

1000 1kQ 10k 0 100k More
(~TmA)  (~1mA) (~100pA) (~10pA) pp 10f2

Notice the amount of test current sourced is shown for each range. After selecting a range, the main res-
istance menu is displayed.

[ PLe

Range I.ﬂperture Auto Zero OffstComp Low Power
Auto NPLC Time Off On Off On Off On

Step 5: Auto Zero: Autozero provides the most accurate measurements, but requires additional time to
perform the zero measurement.With autozero enabled (On), the DMM internally measures the offset fol-
lowing each measurement. It then subtracts that measurement from the preceding reading. This prevents
offset voltages present on the DMM’s input circuitry from affecting measurement accuracy. With autozero
disabled (Off), the DMM measures the offset once and subtracts the offset from all subsequent meas-
urements. The DMM takes a new offset measurement each time you change the function, range, or integ-
ration time. (There is no autozero setting for 4-wire measurements.)

Step 6: OffstComp (34465A/70A only): Enables or disables offset compensation. Offset compensation
removes the effects of small dc voltages in the circuit being measured. The technique involves taking the
difference between two resistance measurements, one with the current source set to the normal value,
and one with the current source set to a lower value. Enabling Offset Compensation approximately
doubles the reading time.

Step 7: Low Power (34465A/70A only):The low power mode sources less test current per measurement
range than is normally sourced for standard resistance measurements, to reduce power dissipation and
self-heating in the DUT. With low power On, pressing Range displays the lower current sourced for each
range:

Select Ohms Range———

1000 1kQ 10kQ 100kQ More
(~100pA) (~100pA) (~10pA)  (~BpA) ) 10f2

Low-power resistance measurements apply to the 100Q through 100kQ ranges only. The 1 MQ through 1
GQranges source the same current regardless of the low-power setting.
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Negative Resistance Measurements

Under certain conditions, the instrument may report negative resistance measurements. These may occur
in 2-wire and 4-wire resistance measurements or continuity measurements.

Conditions that may cause negative ohms values include:
« Changesin Front/Rear switch contact resistance
» Reversed Sense Hiand Lo leads
« Circuits with external bias or thermal voltages at circuit connections
« Changesin measurement connection after a NULL operation

Under the same conditions, the 34401A returns the measurement’s absolute value so as to prevent the
confusion associated with negative readings. The Keysight Truevolt Series DMMs will return negative val-
ues. This allows the most accurate results after a NULL operation.
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Step 4: For 2-wire measurements, an Auto Zero softkey is available.

Auto Zero: Autozero provides the most accurate measurements, but requires additional time to perform
the zero measurement.With autozero enabled (On), the DMM internally measures the offset following
each measurement. It then subtracts that measurement from the preceding reading. This prevents offset
voltages present on the DMM’s input circuitry from affecting measurement accuracy. With autozero dis-
abled (Off), the DMM measures the offset once and subtracts the offset from all subsequent meas-
urements. The DMM takes a new offset measurement each time you change the function, range, or
integration time. (There is no autozero setting for 4-wire measurements.)

Step 5: Press Aperture and choose the number of power-line cycles (PLCs) to use for the measurement.
Only 1,10, and 100 PLC provide normal mode (line frequency noise) rejection. Selecting 100 PLC provides
the best noise rejection and resolution, but the slowest measurements:

——3elect # of Power Line Cycles———

100 PLC 1PLC 0.2PLC 0.02PLC

Step 6: Use the Units softkey to display temperature in degrees Celsius, degrees Fahrenheit, or Kelvin.
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[ yPLE

Probe I.ﬂperture
Settings  NPLC Time

To set integration time precisely, instead of using PLCs, press Aperture Time and use the left/right up/-
down arrow keys to specify integration time in seconds. For Aperture Time, you can specify from 200 pus
(20 ps with the DIG option) to 1 sintegration time (2 ps resolution):

[ 100.00ms

Probe I.ﬂperture
4!?55tt|“93 NPLC Time

Step 4: Use the Units softkey to display temperature in degrees Celsius, degrees Fahrenheit, or Kelvin.
Step 5: Press Probe Settings, the default probe settings are:

[ 10.0000 @

Prohe RO OffstComp Low Power
RTD 4w (& Off On Off On

Step 6: To select another probe type, press Probe and press one of the softkeys:

——————3elect Probe Typg —m8 ——

RTD 2wy RTD dw |Thermis2w Thermisdw TCouple

Additional settings for each probe type are described in the sections below.

For the RTD 2w or RTD 4w Probe Type...

The RTD 2w or RTD 4w probe types allow you to set RO and to enable/disable offset compensation and/or
the low-power mode:

[ 10.0000 Q@

Prohe RO OffstComp Low Power
RTD 2w 2 Off On  Off On

RO: R0 is the nominal resistance of an RTD at 0 °C. Default 100 Q

OffstComp Enables or disables offset compensation. Offset compensation removes the effects of small dc
voltages in the circuit being measured. The technique involves taking the difference between two res-
istance measurements, one with the current source set to the normal value, and one with the current
source set to a lower value. Enabling Offset Compensation approximately doubles the reading time.

Low Power: Disables (Off) or enables (On) low power measurements. The low power mode sources less
test current per measurement range than is normally sourced for standard resistance measurements, to
reduce power dissipation and self-heating in the probe.

Press Done to return to the main temperature menu.

Keysight Truevolt Series Operating and Service Guide 73


https://www.manualsplus.com/



https://www.manualsplus.com/

Features:and Funetions
A, B, and C are constants provided by the thermistor manufacturer and derived from three
temperature test points.
R = Thermistor resistance in Q.

T=Temperature in degrees K.

Important: Use only a 5 kQ 44007-type thermistor. This type thermistor has constants of A = 1.285e-3, B
=2.362e-4, C = 9.285e-8. Using an incorrect type of thermistor can result in errors greater than 20 °C for
a temperature being measured of 100 °C.

For a detailed tutorial on temperature measurements, refer to Keysight Application Note 290 Practical
Temperature Measurements available at www.keysight.com.

For the TCouple Probe Type...

The TCouple probe types allows these settings:

[ +5[00 °C

Prohe Type Reference  Offset
TCouple J Internal djust

Type: Select the type of thermocouple. Supported types are J (default), K, E, T, N, or R

Reference: Thermocouple measurements require a reference junction temperature. You can input a
known fixed reference junction temperature (typically used for external reference junctions) or use the
internally measured temperature of the front terminals as the reference junction temperature. Select
internal or fixed reference.

Important: Since the internal reference temperature is the temperature of the front connections, use of
the rear connections with the selection of the internal reference junction will have an unknown error with
no specified performance and is not recommended.

Offset Adjust: Allows you to make minor temperature adjustments to correct for the differences between
the DMM internal temperature measurement of the front connection and the actual temperature of the
measurement terminals. When you select the internal reference junction, the internal temperature meas-
urement of the front terminals plus the specified offset value is used as the reference junction temperature.
For example, if the measured internal temperature is +20.68 °C and the specified offset is +5 °C, the arti-
ficial cold junction mathematics uses the sum of the two values. Keysight recommends that the offset be
left at 0 unless metrology has indicated otherwise.

Fixed Offset: When you select the external reference junction, you must specify the reference junction
temperature in degrees Celsius. Enter a value from -20 °C to +80 °C. Default: 0 °C. For example, to set the
fixed reference temperature to +23.36 °C:

[ +23.3F°C

Prohe Type Reference  Fixed
TCouple J Fixed Offset

Press Done to return to the main temperature menu showing additional settings for thermocouple meas-
urements:
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0T

robe perture Auto Zero Open Chec nits
Prob A A £ D Check U
@Eettlngs NPLC Time Off On Off On <°C °F K

Auto Zero: Autozero provides the most accurate measurements, but requires additional time to perform
the zero measurement.With autozero enabled (On), the DMM internally measures the offset following
each measurement. It then subtracts that measurement from the preceding reading. This prevents offset
voltages present on the DMM’s input circuitry from affecting measurement accuracy. With autozero dis-
abled (Off), the DMM measures the offset once and subtracts the offset from all subsequent meas-
urements. The DMM takes a new offset measurement each time you change the function, range, or
integration time. (There is no autozero setting for 4-wire measurements.)

Open Check: Disables or enables the thermocouple check feature to verify that your thermocouples are
properly connected for measurements. When enabled, the instrument measures the resistance after each
thermocouple measurement to ensure a proper connection. If an open connection is detected (greater
than 5 kQ on the 10 kQ range), the instrument reports an overload condition.

For more information about making temperature measurements refer to Keysight Application Note 290
Practical Temperature Measurements available at www.keysight.com.
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Step 5: Press Gate Time and choose the measurement aperture (integration time) of 1 ms (34465A/70A
only) 10 ms, 100 ms (default), or 1 s.

——Select Gate Timg ———

Step 6: (34465A/70A only) Press Timeout to control how long the instrument waits before timing out on
a frequency or period measurement when no signal is present. When set to 1s, the instrument waits 1
second before timing out. When set to Auto, the wait time varies with AC filter bandwidth; for the faster
bandwidths, the instrument waits a shorter time before timing out and returning 0.0. This is advantageous
in manufacturing test systems where a DUT failure may result in no signal; in this case, the failure can be
detected sooner, speeding up test throughput.

Frequency Timeout—

mFor accurate displayed statistics of AC measurements in Front Panel mode, the default manual trigger delay
([Acquire] > Delay Man) must be used.
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Select the measurement function and make connections to the DUT (see Measurements for details).
Select Data Log mode (press [Acquire] > Acquire > Data Log).

Specify the sample interval (time between readings) for example, 20 ms.

Specify the duration as amount of time or number of readings.

Specify when to start data logging (delay or time of day). You can only use auto trigger (default) or single
trigger (press [Single])for data logging.

Select whether to log data to memory or internal or external data file(s).

. Press[Run/Stop] or [Single]. Data logging starts when the specified delay has elapsed or the time of day

occurs (specified in Step 5). Data logging will stop after the specified duration (time or number of readings)
has occurred or after you press [Run/Stop] again.

Detailed Data Logging Steps

Note: For more information, on any of the softkeys described below, such as the range of values for a par-
ticular setting, press and hold the softkey to display help for that softkey.

Step 1: Select the measurement function and make connections to the DUT (see Measurements for
details). For example, press DCV and configure the test leads as shown.

Sense Input
raw Vi

+
oo s DC Voltage

l_I] L]
&

Step 2: Press [Acquire] on the front panel to display these softkeys:

Acquire Trigger VMC Qut Save

Continuous 4!?551'““5!3 Pos Neg i!rﬂeadings

Press the Acquire softkey.

——Acquire Mode——

Datalog Digitize

Press the Data Log softkey. The Data Log menu opens:
IR

Acquire Sample  Duration Start Log to
EYER T nterval Time Delay il

Step 3: Press Sample Interval and specify the time interval between samples (readings).
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Note: You may see this message when configuring data logging: Sample interval is limited by meas-
urement settings. The measurement time is determined by the measurement function, NPLC, Aperture,
Autorange, Autozero, Offset Compensation, AC Filter, TC Open Check, and Gate Time. The data logging
Sample Interval cannot be less than the measurement time. You can shorten the measurement time by
selecting less integration time, selecting a fixed range, and so on.

[hh.mm.ss 0.03F.40

Acquire Sample  Duration Start Log to
Data Log &interval  Time Delay |

Step 4: Press the Duration softkey to specify the length of time to log data, or, press Duration again to
specify the total number of readings to log.

Step 5: Press Start to specify when to start data logging. You can select:
« Start Delay - Starts data logging after a specified time delay. Specified in HH.MM.SS format.

« Start Time of Day - Starts data logging at a specified time of day. Specified in HH.MM.SS format.
Using the time of day requires that the instrument’s real-time clock is properly set. To set the clock,
press [Shift] > [Utility] > System Setup > Date/Time.

[hh.mm.ss [.00.00

Acquire Sample  Duration Start Log to
Data Log (oInterval  Time Delay [

mYou cannot configure a trigger source when data logging. You can only use auto trigger (selec-
ted by default) or, when ready to initiate data logging, you can cause a single trigger (by pressing

[Single]). The effect is the same, as you only need one auto trigger or single trigger event to enable data
logging.

Step 6: Press Log To > Log To Memory or Log To Files to specify whether the data logging results will be
stored in volatile memory for display or written to one or more internal/external files.

« When data logging to memory, the data is volatile (not remaining during power off) but can be saved
to an internal or external file after data logging is complete (see Step 7 below). The number of readings
you can store in memory depends on the amount of instrument memory. With the MEM option, the
limit is 2,000,000 readings. Without the MEM option, the limit is 50,000 readings.
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« When data logging to file(s), Browse to an internal or external path and specify a File Name. If more
than one file needs to be created to hold the data, the second file name will be appended with _00001,
the third file name with _00002, and so on. When data logging to files, the maximum number of read-
ings is 360,000,000.

Select data log file

Path:
TESINDATA

Log to Brovsse File Add Date  Options Done
File(s) ,\IL Name Off On ,\IL

When Add Date is On, the data logging start date and time is appended to the file name using the
format:

_YYYYMMDD_HHMMSS
For example, for a file named Data 17, the result will be similar to: Data 1_20740720_032542.
Press Options to to configure reading storage options:

Rows/File hetadata Separator

Max 1M Off On Comma

Rows/File - Specifies the maximum number of rows or readings to be written to a file. For Max, the
limit is the number of bytes allowed by the file system (232 = 4.294967296 GBytes). This represents
approximately 252 M readings with Metadata Off, or 159 M readings with Metadata On. For 1M, the
limit is 1,000,000 rows in the resulting file. This allows you to accommodate common spreadsheet,
database and data analysis programs that have limitations of 1 million rows per file.

Metadata - Enables reading number, time stamp of first reading, and sample interval (if available) in
the file.

Separator - Specifies the character (Comma, Tab, or Semicolon) to use for separating the information
on each row.

When finished configuring reading storage, press Done > Done to return to the main data logging
menu.
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Step 7: Press [Run/Stop] or [Single]. Data logging starts when the specified delay has elapsed or the time
of day occurs (specified in Step 5). Data logging will stop after the specified duration (time or number of
readings) has occurred or after you press [Run/Stop] again.

When data logging is complete:
« When data logging to file(s), the instrument saves the file(s) with the specified name and path.

« When data logging to memory, you can now save the readings from the main data log menu by press-
ing Save Readings.

[ 100s

Acquire Sample  Duration Start Log to Save
Data Log (SInterval  Time Delay | J Readings

You can then Browse to an internal or external path and specify a File Name. You can also specify
reading storage Options as described above in Step 6.

Action: Save data

Path:
SENDATA |

Action: ! File Options Save Cancel
Save | DTOWse J, Name | Readings 4

Trend Chart for Data Logging

The Trend Chart is particularly useful for viewing data logging measurements. See Trend Chart (Digitize
and Data Log Modes) for details.
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*When accessed from remote, the instrument will continue data logging or digitizing to completion, and you can
retrieve the readings from remote.

Digitizing Overview

This section is a summary of the steps involved in setting up digitizing. Detailed steps are described below
in Detailed Digitizing Steps.

Select DCV or DCI measurements and connect to the DUT.

Select Digitize mode (press [Acquire] > Acquire > Digitize).

Specify the sample rate (for example, 50 kHz) or sample interval (for example, 20 puS).

Specify the duration as amount of time or number of readings.

Select trigger source (Auto, Ext, or Level).

For external, specify polarity.

For level, use Range +/- to select fixed range, then specify threshold and polarity.

Specify delay time or use auto.

Optional: If using the level or external trigger source, specify a pretrigger count (number of readings to
store before the trigger event occurs).

Press [Run/Stop]. Digitizing starts when the trigger event occurs and stops after duration or when you
press [Run/Stop] again.

Save the digitized data to afile.

. Optional: select trend chart to view digitized data.

The histogram and statistics functions can be used when digitizing. However, this data will not
be updated until digitizing is complete.

Detailed Digitizing Steps
Step 1: To digitize DC voltage, press DCV and configure the test leads as shown.

Sense Input
4w Ui E o

”"1 ©r-\ +

L DC Voltage

LOpCt =

To digitize DC current, press DCI and configure the test leads as shown.

Sense Input
4w Vi

‘©,0
O~ -

=n DC Current

g
12 W
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On the 34461A/65A/70A, you can also configure the measurement using the 10 A terminal, which is
recommended when measuring current above 1 A:

Sense Input
naw Vi

g DC Current

algl *27

Step 2: Press [Acquire] on the front panel and then press the Acquire softkey:

Acquire Trigger VMC Qut Save

Continuous J|Settings Pos Neg JReadings

Press the Digitize softkey:
——Acquire Mode———

Datalog Digitize

Step 3: The Digitize menu opens:

[ HikHz

Acquire IEampIe Duration  Trigger
Digitize Rate Time  Settings

With Sample Rate selected, use the up/down arrow keys to select a sample rate in samples per second
(Hz), or press the Sample Rate softkey to specify a sample interval (time between samples):

| s

Acquire Sample  Duration  Trigger
Digitize  Interval Time  JSettings

Step 4: Press the Duration softkey to specify the length of time to digitize:

[ 1moos

Acquire Sample  Duration  Trigger
Digitize Rate Time Fu?ﬂettmgs

or, press Duration again to specify the total number of samples to digitize:
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[ Boooo

Acruire Sample IDuratiun Trigger
Digitize Rate Readings 4!?55tt|“93

Step 5: Press Trigger Settings to view or change the trigger source. By default, the trigger source is set to
auto. You can also select external and level triggering when digitizing.

Trg Src Delay Done
Auto Auto Man T

Press Trg Source and select one of three trigger sources:

—3elect Trigyer Source——

Auto - the instrument automatically triggers immediately after you press [Run/Stop] or [Single].

Step 5a Configure external triggering: After pressing Ext, this menu appears:

o

Trg Src Slope IPreTrigger Delay
Ext Pos Neg &,Count  Ayto Man

Ext - the instrument triggers when an edge of the appropriate slope arrives at the rear-panel Ext Trig con-
nector. You can specify the slope on the softkey menu that appears when Trg Src is set to Ext. To select
external triggering, press Ext, and select either Pos or Neg slope:

Step 5b Select level trigger: Level - (34465A/70A with DIG option only) the instrument issues one trig-
ger when the specified measurement threshold with the specified positive or negative slope occurs. To
select level triggering, press Level and specify the level threshold and Pos or Neg slope:

000V

Trg Src Slope  PreTrigger Delay
Level Pos Neg :E:z;':“““t Auto Man

[T select the expected measurement range using the [Range] [+] and [-] keys before setting the
level trigger voltage or current.

Step 6: Specify delay time

Specify the delay that occurs prior to digitizing. This delay is inserted once, after the trigger event occurs,
and before digitizing begins. This can be automatic (the instrument chooses the delay based on the instru-
ment’s settling time) or manual (you specify the delay time).

Step 7: (Optional) Specify pretrigger count.

When an External or Level Trigger Source is used, you can specify a pretrigger count. After specifying a pre-
trigger count, readings are taken and held in a buffer while waiting for the trigger event to occur. When the
trigger event occurs, the buffered readings are transferred to reading memory and the remaining readings
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are recorded as usual. If the trigger event occurs before Pretrigger Count readings have been taken, the
trigger event will still take effect and digitizing will complete without having taken all of the pretrigger read-
ings. The Pretrigger Count is limited to one less than the total number of readings specified to be taken by
the Duration setting.

Step 8: Press [Run/Stop] to start the digitizing process. Digitizing will begin when the specified trigger
event occurs and after the specified delay has elapsed. = Digitizing is displayed at the top of the display
while digitizing; when finished, Digitize Stopped is displayed.

Step 9: All readings taken during digitizing are saved in volatile memory, when digitizing is finished, press
the Save Readings softkey to specify a file location and save the readings.

Step 10: (Optional) Press Display > Display Trend to view the trend chart. The Trend Chart is particularly
useful for viewing and analyzing digitized measurements. X and Y cursors (shown below), tracking cursors,
pan control, and zoom allow you to analyze digitized data. See Trend Chart (Digitize and Data Log Modes)
for details.

(_+080.97mVDC_)

198 120 #Readings:400 000
[ #1393900s || #/397440s |  AX+35.40ms
[_vl+6000m || Y7~ 80.00m |  AY: -140.00m

[-{I80.000mv

Curszors Y1 Y2 Done
Xand ¥ ﬁ}
sunday, August 31, 2014 - 0408
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« When auto-range is enabled, trigger level accuracy is increased, latency is increased, and sensitivity is
decreased if autozero is enabled.

« When auto-range is enabled, range changes may be made while waiting for the trigger crossing which
can cause additional latency/uncertainty.

4-wire resistance and temperature considerations

« Trigger level accuracy is increased, latency is increased, and sensitivity is decreased as aperture or
NPLC is increased.

« Fixed range (only available for resistance) eliminates uncertainties (due to range change) in trigger
latency.

AC voltage and AC current considerations

Trigger latency is increased, and sensitivity is decreased as filter bandwidth is increased.

Trigger latency can be controlled by trigger delay setting.
« Fixed range eliminates uncertainties (due to range change) in trigger latency.

« Autorange uncertainties become worse as filter bandwidth is increased.

Frequency and period considerations

« Trigger level accuracy is increased, latency is increased, and sensitivity is decreased as gate time is
increased.

« Fixed voltage range eliminates uncertainties (due to range change) in trigger latency.
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Diode |None |

Where:

Pre-Math - The measurement value before any math operations are done (including NULL).

Sensor - The raw sensor value; ohms for thermistor/RTD, volts for thermocouple (thermocouple meas-
urements apply to the 34465A and 34470A only).

Input/Ref - The DC signal voltage and the DC reference voltage measurements.

Peak - Displays a running history of the minimum peak, maximum peak, and peak-to-peak values of the
input signal. Peak measurements are high-speed (16 us effective aperture) and are different from the Min,
Max, and Peak-to-Peak values gathered in Statistics.

1 After making one or more primary measurements for approximately 4 seconds, the DMM makes one
secondary measurement.

For the Peak secondary measurement, the Clear Peaks softkey allows you to clear the accumulated his-
tory of the peak-to-peak function (resets the record of peak values).

(DC Voltage | |

-0.000 377

Peak | VDC

Max:+0.175 7 vbC
min:—0.169 4 vbc |

Display Label Label Clear 2nd Meas Digit Mask
Number = Off On | Text Peaks Peak Auto

p-p:+(0.345 1 vbC
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Ext - (Ext requires LAN option on 34460A) the instrument issues one trigger each time an edge of the
appropriate slope arrives at the rear-panel Ext Trig connector. You can specify the slope on the softkey
menu that appears when Trg Src is set to Ext.

Level - (34465A/70A with DIG option only) the instrument issues one trigger when the specified meas-
urement threshold with the specified positive or negative slope occurs.

In the Single, Ext, and Level modes, you can specify the number of samples to be taken per trigger by
using the Samples/Trigger softkey. The Single and Ext modes can both buffer up to one trigger, meaning
that if you press [Single] or receive an external trigger while a series of measurements is in progress, the
instrument will finish that series of measurements and then immediately launch a new series of meas-
urements based on the trigger.

If multiple [Single] or external triggers are issued during a series of measurements, all triggers received
after the first are discarded.

The [Acquire] menu also configures the delay that occurs before each measurement is taken, regardless
of the trigger mode (Auto, Single, or Ext). This may be either automatic (the delay is based on the DMM’s
settling time) or manual (you specify the delay time).

Finally, note the [Run/Stop] and [Single] keys on the front panel. In Auto trigger mode, pressing [Run-
/Stop] stops and resumes measurements, and pressing [Single] switches the instrument to single trigger
mode. In the Single and Ext modes, pressing [Run/Stop] stops readings if they are in progress, or switches
the mode to Auto if readings are stopped.
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Clearing Reading Memory

The following actions clear reading memory:
« Changing the measurement function
« Pressing any Clear Readings softkey
« Transitioning in or out of Probe Hold
« Changing temperature units
« Changing any dB/dBm parameters
« Changing any histogram binning parameter
« Changing the temperature probe or R0
o Recalling a stored state
« Calibrating the instrument
« Switching between 3 Aand 10 A inputs
« Changing the position of the Front/Rear switch
« Transferring from Remote to Local mode
« Turning Null on or off or changing the Null value
These actions do not clear reading memory:
« Changing measurement parameters, such as range and aperture.
« Turning limits on or off, or adjusting limit values
« Pressing [Run/Stop] in front panel auto trigger mode
« Changing the trend chart Recent/All softkey (34461A/65A/70A only)
« Changing samples per trigger or trigger delay
« Changing display modes
« Changing the VM Comp output polarity
« Changing the digit mask
« Changing the histogram, bar meter, or trend chart scale
« Changing user preferences

« Executing self-test
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dBm Scaling

The dBm function is logarithmic, comparing power delivered to a reference resistance, relative to 1 mil-
liwatt:

dBm =10x log1 0 (reading2 / reference resistance / 1 mW)

The reference resistance value (Ref R) may be 50, 75, 93, 110, 124, 125, 135, 150, 250, 300, 500, 600
(default), 800, 900, 1000, 1200, or 8000 Q. Press Ref R and use the front panel up and down arrows to
make your selection.

See Also

Math - Introduction
Null
Statistics

Limits
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dBm Scaling

(- soofs R

Scaling Function Ref R
Off On dBm

The dBm function is logarithmic, comparing power delivered to a reference resistance, relative to 1 mil-
liwatt:

dBm=10x log1 0 (reading2 / reference resistance / 1 mW )

The reference resistance value (Ref R) may be 50, 75, 93, 110, 124, 125, 135, 150, 250, 300, 500, 600
(default), 800, 900, 1000, 1200, or 8000 Q. Press Ref R and use the front panel up and down arrows to
make your selection.

dBm scaling applies to ACV and DCV measurements only.

% Scaling

[+1.000 000 v

Scaling Function IHef‘h‘aIue Measzure
Off On Reference

% performs a percent change operation. The result is the percent change of the measurement from the ref-
erence value:
Result = ((Measurement - Reference) / Reference) * 100.

Press Measure Reference to use the first measurement as the reference value, or press Ref Value to spe-
cify the reference value.

% scaling applies to all measurement functions except Ratio, Continuity, and Diode.

Mx-B Scaling

[ +1.900 000

Scaling Function Gain Offzet User Done
off On  Mx-B & (M) 5 (B) ) Units 4

For Mx-B scaling, the result is the measurement multiplied by the Gain (M) value minus the Offset (B)
value.

The User Units softkey allows you to specify the custom alphanumeric label of up to four characters (for
example, RPM or °C) for Mx-B scaled measurements.

Mx-B scaling applies to all measurement functions except Ratio, Continuity, and Diode.
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See Also

Math - Introduction
Null
Statistics

Limits
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Limit Indications

The display uses colors to indicate limits and limit violations.
Trend Chart (34461A/65A/70A only)

The limit area is shown in light red on the graph. The limit borders are green (shown below) as long as the
limits have not been exceeded.

H

When a limit is exceeded, the border turns red. In the image below, the top border is still green, but the
bottom border has changed to red because the trend line has gone into the lower limit area.

el

The border will remain red even if the trend line moves out of the limit area. When the trend line is within
limits, you can reset the borders to green by pressing Clear Condition.

Note also that the number of the newest displayed measurement, +09.994 VDC below, indicates whether
the measurement is within limits. Because the limit is 10 V, the 9.994 VDC value is shown with the stand-
ard background.

+09.994 VDG
mf

+11.083 VDC

10 f
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Histogram

The same color scheme applies to histograms. In the image below, the green vertical lines that separate
the black histogram background from the light red limit areas indicate that limits have not been exceeded.

-02.602 13 VDC

In the image below, the lower (left) limit border is red, indicating that the lower limit has been exceeded.
(The reading in the upper left corner (-01.68487 VDC) is within limits, so it is not red.)

-01.684 87 VDC
28 )
B.4%

Total
438 !

# Binz
a0

FAIL =376

Bar Meter

The bar meter (below) uses the same color scheme. The green limit border on the left indicates that the
lower limit has not been exceeded, and the red limit border on the right indicates that the upper limit has
been exceeded. The numbers 0 and 259 below the light red limit areas indicate how many times each limit
has been exceeded, and the word FAIL indicates that a limit has been exceeded.

+02.109 /8 voc

The bright red color (shown below) indicates that the displayed measurement exceeds the limits. The Num-
ber display also indicates how many times the limits have been exceeded.

| DG Voltage

+03.138 92 vic
| Auta 10W
Low Limit = 3.000 00  High Limét + 3,000 00 Status: FAIL
Low Failures: 537 High Failures: 182
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See Also

Math - Introduction
Null
dB/dBm Scaling

Statistics
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The following table summarizes the various instrument display types for each measurement mode.

Display Type
Mode Number Bar Meter ~ Trend Chart  Histogram Comments/Uses

Continuous Power-on Number + bar Measurements spanning a spe- Trend and Histogram data is
default, graph, cified amount of time, and dis- display only, individual read-
present meas-present meas-played as strip chart (Trend), or ing values not available from
urementon urementon histogram. Exact measurement front panel.
display. display. values not accessible from

front panel.

Datalog Presentreading on display. Chart or Graph populatedas  Standard on the 34465A
All other points stored as  samples taken. Zoom, pan and and 34470A only.
specified in Acquire menus. cursors available to facilitate
Remaining time and remain- individual measurement view-
ing samples displayed near ing.
bottom.

Digitize Present reading on display. Chart or Graph populated as ~ 34465A and 34470A only,
All other points stored as  samples taken. Zoom, pan and requires DIG option. Optim-
specified in Acquire menus. cursors available to facilitate  ized for high speed sampling.
Remaining time and remain- individual measurement view- Max sample interval 100 ms,
ing samples displayed near ing. min 20 ps. See Digitize
bottom. Mode for details.

See Data Log Mode for
details.

Click a link below for more information on any of the display types:
Number

Bar Meter

Trend Chart (34461A/65A/70A only)

Histogram

Secondary Measurements
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Adding a Label

The Label softkey allows you to add a large text label on the screen. For example, you can use this to indic-
ate what measurement is being taken by the DMM.

"DC Voltage

+09.135 36 voc

| Auto 10V

DUT3DCV

—————————Select Digit Mask———798 —

To enter the text, press Label Text and use the softkeys and front panel arrow keys to modify the label
(below). Then press Done. The label's font automatically shrinks to accommodate longer labels.

DC Voltage

Label text
DUT3 DEY
<space> ABCDEFCHIJEKELMNOPORITUNW XY Z

01234567819
"B RE () *+. - f€=2@[1*_"{|}~"0

[ ] " Delet "F oot [ Mext |
;ﬂr Eh:r. 'E:nr | gh:tr | Done l‘:nm;ul

Selecting a Secondary Measurement

Press 2nd Meas to select and display a secondary measurement. For example, for the DCV measurement
function, you can select ACV, Peak, or Pre-Math as the secondary measurement function. With ACV selec-
ted as secondary, the display shows the DCV measurement near to top of the display, and the ACV meas-
urement near the bottom of the display:
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(DC Voltage | _

+001.029 9

[ AC Voltage | mVDC

w0 001572mme

Display Label Label 2nd Meas Digit Mask
NMumber  Off On J\L Text ACV Auto

Refer to Secondary Measurements for more information on secondary measurements available for each
measurement function.
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Specifying the Digit Masking

The Digit Mask softkey specifies the number of digits shown.

For example, the following image shows 672 digits.

(DC Voltage | _

+09.136 00

I_._Autu 10V VDC

Display Label Label 2nd Meas Digit Mask
Number — Off On [ Text Off 62

In contrast, this image shows 4% digits.

(DC Voltage | _

+09.135

I_._Autu 10V VDC

Dizplay Label Label 2nd Meas Digit Mask
Number Off On | Text Off [ )2

The Auto softkey specifies that the number of digits displayed is based on other function-specific settings,
such as the measurement aperture, set in NPLCs. Measurements are always rounded, never truncated.
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See Also

Display - Introduction

Bar Meter

Trend Chart (34461A/65A/70A only)
Histogram

Secondary Measurements
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The Display and Digit Mask softkeys behave as they do in the Number display.

——=3elect Display Mode ——

Bar Trend :
Chart Histogram

leter

The Scale softkey specifies the horizontal scale:

—3Select Bar Scale—;

Manual

 Default sets the scale to equal the measurement range.

o Manual allows you to configure the scale either as High and Low values or as a Span around a Center
value. For example, a scale that goes from a Low of -500 Q to a High of 1000 Q could also be specified
as a Center of 250 Q with a Span of 1500 Q.

[-1(]0.000 OmV

Display Scale I Lows High 2nd Meas Digit Mask
Bar Manual Center Span Off Auto

Selecting a Secondary Measurement

Press 2nd Meas to select and display a secondary measurement. For example, for the DCV measurement
function, you can select ACV, Peak, or Pre-Math as the secondary measurement function. With ACV selec-
ted as secondary, the display shows the DCV measurement as a number near to top of the display, DCV in
the bar meter, and the ACV measurement above the bar meter:

(DC Voltage | _

+05.620 080 voc

W [ U 442 664 VAC :

Display Scale 2nd Meas Digit Mask
Bar Default ACY Auto
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Refer to Secondary Measurements for more information on secondary measurements available for each
measurement function.

See Also

Display - Introduction

Number

Trend Chart (34461A/65A/70A only)
Histogram

Secondary Measurements
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o 1 Minute = 150 ms per pixel column - this time is used for the 34461A's Recent mode, and the All
mode (34461A/65A/70A)
o 5 Minutes = 750 ms per pixel column (34465A/70A only)
« 10 Minutes = 1.5 s per pixel column (34465A/70A only)
o 30 Minutes = 4.5 s per pixel column (34465A/70A only)
o 1 Hour =9 s per pixel column (34465A/70A only)

When the reading rate is faster than the time per each pixel column, the column will represent multiple
readings. In this situation, the trend chart draws a vertical line in each pixel column showing the maximum
to minimum measurement values acquired during that time period:

[ +0.000 222 VDC )

| il minute

Dizplay Recent Time Vertical [Autoscale | Clear
Trend All Window | Scale Once Readings
When the reading rate is slower than the time per pixel column, some pixel columns may represent no
readings. In this situation, the trend chart continues with a horizontal line across the pixel:

_-000.076 7mVDC )
| -40p

-65p

-30p
=1m00sz =30z 0s)

| il minute

Display Recent Time Vertical [Autoscale Clear
Trend All Window | Scale Once Readings

Scaling

The Vertical Scale softkey specifies how the current vertical scale is determined.

126 Keysight Truevolt Series Operating and Service Guide


https://www.manualsplus.com/

Features-and Funetions

Yertical

Default

Press Vertical, to change the scaling:

—=3elect Vertical Scale——

Auto Manual

o Default sets the scale to equal the measurement range.
« Auto automatically adjusts the scale to appropriately fit the line currently shown on the screen.

« Manual allows you to configure the scale either as High and Low values or as a Span around a Center
value. For example, a scale from a Low of 0 V to a High of 5 V is equivalent to a Center of 2.5V and a
Spanof5 V.

[-1m0.000 °C

Vertical Lows High
Manual Center Span

If you have enabled limits, the (Limits) softkey also appears. This sets the vertical scale to match the limits.

——>Select Vertical Scale———

Default Auto Manual

See Also

Display - Introduction
Number
Bar Meter

Histogram
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[ +093.94mVDC |
| 1I]I]m;

200 DOD #Readings:400 000 |
[ Mm%

Display Vertical Autuscmgl Zoom Pan Cursors
Trend ] Scale Once .

Pan - Selects which reading in memory is displayed at the center of the screen. Use the up or right arrow
key to increase the reading number displayed - this causes the graph data to move to the left. Use the
down or left arrow key to decrease the reading number displayed - this causes the graph data to move to
the right.

Press and release an arrow key to move the cursor one display pixel. Hold down an arrow key to move the
cursor in 20 pixel increments. The number of readings represented per pixel depends on the zoom per-
centage.

[ +080.97mVDC |
100m

197 620 #Readings:400 000
|:Eenter TR 197620|

Dizplay Vertical |Autozeale Zoom Pan Curszors
Trend || Scale Once |

Tip: Zoom to 100% to pan one reading at a time. After selecting a reading, you can then decrease the
zoom, if necessary, to view the surrounding signal.

Cursors - Display and control X1, X2, Y1, Y2, and tracking cursors (shown as lines) on the trend chart.
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( +093.94mVLC ) |

Y1

Y2

200000  #Readings:400 000
[ %

Display Vertical Autugcaml Zoom Pan Curszors
Trend Scale Once |

Xcursors are vertical lines along the sample or time axis. Use the up or right arrow key to move the cursor
to the right; the down or left arrow key to move the cursor to the left. Press and release an arrow key to
move the cursor one display pixel. Hold down an arrow key to move the cursor in 10 pixel increments. Y
cursors are horizontal lines along the measurement (magnitude) axis in units of the selected measurement
(DCV or DCI). Use the left and or right arrow keys to select a digit of magnitude displayed above the Y1 or
Y2 softkey. You can then use the up or down arrows keys to increment/decrement the digit and move the
cursor up or down by that amount. Cursor X1 and Y1 are violet; cursor X2 and Y2 are green.

Press Cursors > Cursors to display the choices:

Track
n X Only Y Only XandY Rdng at X

X Only - Displays only the X1 and X2 cursors. In this mode, these softkeys are available:

o X1 - Use the arrow keys to control the X1 cursor.

e X2 - Use the arrow keys to control the X2 cursor.

o AX Lock - When ON, keeps the X cursors a fixed distance apart as either cursor is moved.
Y Only - Displays only the Y1 and Y2 cursors. In this mode, these softkeys are available:

e Y1 - Usethe arrow keys to control the Y1 cursor.

e Y2 - Use the arrow keys to control the Y2 cursor.

o AY Lock - When ON, keeps the Y cursors a fixed distance apart as either cursor is moved.

« Place Yn on Screen - Press Y1 or Y2 followed by this softkey to set the cursor to a value that putsit
into view on the chart.

X and Y - Displays the X1, X2, Y1 and Y2 cursors. In this mode, these softkeys are available:
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X1 - Use the arrow keys to control the X1 cursor.

X2 - Use the arrow keys to control the X2 cursor.

e Y1 - Usethe arrow keys to control the Y1 cursor.
e Y2 - Use the arrow keys to control the Y2 cursor.

Track Rdng at X - Select two readings, by reading number, using X1 and X2 softkeys to display X (time)
and Y (magnitude) values for each reading, and the delta X and delta Y values.

[ +080.97mVDC )

198 120
[ %1:3.939 00 s I %z 3.975 60 s | AX:+36.60ms @
[ Y1 - 50.40m || Y2 + 49.17m | A+ 99.57m

[Reading #{EE1{]

Cursors X1 X2 AX Lock
Track 0ff On

sunday, August 31, 2014 0311

In the graphic above:
®Y1 cursor tracks X1 cursor position.
@YQ cursor tracks X2 cursor position.
@Cursor time and amplitude information, AX, AY.

@Press X1 or X2 to display reading number.

These softkeys are available for Track Rdng at X mode:
e X1 - Use the arrow keys to control the X1 cursor.
e X2 - Use the arrow keys to control the X2 cursor.

o AX Lock - When ON, keeps the X cursors a fixed distance apart as either cursor is moved.
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Tip: To record the X and Y data and the delta X and Y data as a screen shot, take a screen shot of the Web
Ul, not the front panel screen shot utility.

Trend Chart - Data Log Mode

This topic applies only to the 34465A/70 DMMs, data logging is standard for these DMMs. See Data Log-
ging for more information on how to configure data logging.

When the DMM is in data log mode, Zoom, Pan, and Cursor trend chart controls are available. To enter
data log mode, press [Acquire] > Acquire softkey > Data Log.

To select the trend chart, press [Display] followed by the Display softkey:

——>3elect Dizplay Mode ——

Bar Trend

Meter Chart Histogram

In the data log mode, trend chart behavior depends on whether you are data logging to instrument
memory, or data logging to a file(s).

Data Logging to Memory

When data logging to memory, the trend chart maps each reading to a dot in a pixel column, draws a line
between multiple dots in each column, and draws a line from the last reading in a column to the first read-
ing in the next column.

(_+079.472 0mVDC )
| 100m

-100m

. Remaining Time: 00:00:03, Samples: 2 FFFRIE)
0I%

Display Vertical [Autozcale Zoom Pan Curszors
Trend ] Scale Once

When data logging to memory, Zoom, Pan, and Cursors are available and operate as described above in
the digitize section.

Data Logging to File(s)

When data logging to files, the trend chart behaves in a manner similar to that of the continuous meas-
urement mode. That is, the number of readings shown per pixel column depends on the reading rate and
the selected Time Window.
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(+0.000 814 VDC )

| Log file: Internal\Data 4.csv
Remaining Time: 00:05:35, Samples: 335 I]s

[ 100s

Acquire Sample  Duration Start Log to
Data Log (oInterval  Time Delay

Zoom, Pan, and Cursors are not available when data logging to files. Refer to Trend Chart (Continuous
Measurement Mode) for more information.

See Also

Display - Introduction

Trend Chart (Continuous Measurement Mode)
Number

Bar Meter

Histogram
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For Binning Manual, you can set number of bins to 10, 20, 40, 100, 200, or 400. You can specify the bin
range as either Low and High values, or as a Span around a Center value. For example, the histogram
range shown above (from -5 to 4 V) could be specified as a Low of -5 V and a High of 4 V, or a Center of -
0.5V and aSpanof9V.

The Outer Bins softkey displays two additional bins, for readings above and below the bin range. For
example, this image shows the Outer Bins softkey set to Off.

+08.577 VDC

21
16.1%

Total
133

# Binz
an L i : L l
-8 0
000 00O W
Mum.Bine | Low | High  Outer Bins
a0 Center Span off On

The image below adds the outer bins to the display. The relatively large number of readings above the bin
range (the cyan bar) causes the bars within the bin range to shrink.

+07.152 VDG

60
27.9%

Total
216

# Binz
40

_— 2 . —
;000 000 'V

Mum.Bins  Low  High  Outer Bins
40 Center Span off On

The main histogram menu includes a Cumulative softkey that hides or shows a line representing the cumu-
lative distribution of the histogram data. Note that this line represents all of the data only when the outer
bins are shown; if the outer bins are not shown, the outer bin data is not represented in the line. The cumu-
lative distribution line always goes from 0 to 100% on the vertical scale, regardless of the histogram’s
scale.

+01.358 VDC
44
6.7%

Total
ES7

Dizplay ~ Binning Cumulative [ Clear
Hiztogram  Auto 0if On |Readings

The final button on the histogram menu, Clear Readings, clears reading memory and starts a new his-
togram.
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Histogram Data

The graphic below shows a histogram of frequency measurements. Data is displayed on the left side of the
histogram. In the graphic below, reading from top left downward:

e 3.011 06 kHz - present measurement value.

48 - Number of samples in the largest bin.

19.0% - Percentage of samples in the largest bin.

Total 253 - Total number of samples.

# Bins 20 - Total number of bins.

0, 2.5k, 5k - (Below the histogram) Range of frequency values.

[ 3.01106kHz )

48
19.0%

Total
2b3

# Bins
20

bk |

Display Binning Cumulative | Clear
Histogram Auto 0ff On Headings

Cursors (34465A/70A only)

Press the Cursors softkey (34465A/70A only) to display the histogram cursors.
Display Binning Curzorz Cumulative | Clear
Histogram Auto JL Off On | Readings

Cursors in the histogram are specified as bin numbers and display the range of values covered by those
bins, the count and the percentage of the total. The total count and percentage of total, as well as the
measurement range covered, between the cursor bins, is also displayed. In the graphic below, cursor B1
(violet vertical lines) is positioned on bin number 10 and cursor B2 (green vertical lines) is positioned on
bin number 14 (bin number shown above the B1 softkey). The bin information for cursor B1 is shown in the
violet box, the bin information for B2 in the green box. For example, the information in the B1 boxisin the
graphic below is:

» 2.250 00 k to 2.500 00k - Range of frequency measurement values for this bin.
o #29 - Number of samples in this bin.

e 11.5% - Percentage of the total number of samples in this bin.
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The data between the B1 and B2 cursors, including the data in the B1 and B2 bins, is shown to the right of
the violet and green boxes. In the graphic below:
« Span: - The measurement range covered from B1 to B2.
o #178 - The number of samples from B1 to B2.
e 70.4% - The percentage of the total number of samples from B1 to B2.
[ 3.01106kHz |
48
19.0%

Total

253

# Bins
20

|[B1:2.250 00k to 2.500 00k #29  11.5% | Span:1.250 00k
[62:3.250 00k 10 3.500 00k #20  7.91% | #178 70.4%
.

Curszors B2

Off On

When Outer Bins are shown (when using manual binning) a zero cursor value indicates the outlier count
below the histogram range, and one plus the number of bins indicates the outlier count above the his-
togram range.

Histogram with Statistics

Showing statistics (Shift > Math > Statistics) is particularly useful for the histogram display. For example,
in the graphic below, the thick blue line is the average, each thin blue line represents one standard devi-
ation from the average.

[ 3.01106kHz )
48
19.0%

Total

253

# Bins
20

iin:909.741 fiverage 2.898 003k Wax:d.824 50k
span3.914 76k std dev 629.668 3 samples: 253

Dizplay Binning Cumulative [ Clear
Histogram Auto 0ff On |Readings
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See Also

Display - Introduction
Number
Bar Meter

Trend Chart (34461A/65A/70A only)
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Recall Settings

Recall Settings allows you to browse to the file to be recalled. Use the arrow keys to navigate to the
desired state file (*.sta) or preferences file (*.prf).

File System
= Internal
MYPREFS.prf

Select | Cancel

Power On

Power On selects the state that is loaded at power-up. This can be either the state when the instrument
was powered down with the power switch (Last), a user-selected state file (User Defined), or the factory
default state (Factory Defaults).

—=3elect Power On State——

User Factory
g Defined | Defaults

Set to Defaults

Set to Defaults loads the instrument's factory default state or preference settings.

DC Voltage

-02.121 46

State: Includes most measwement Sellings and
display content selections.

Pref: Includes user preferences and 1/0 setlings which
are kepl m non-valatile memary,

Default Default
State Pref
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File Name

File Name allows you to use the front panel arrows, the [Select] key, and the softkeys to enter a file
name. Use the front panel arrows to point to a letter, and Previous Char and Next Char to move the
cursor in the area where the name is entered. In the image below, there is no Next Char softkey because

the cursor is at the end.

Action: Save captured screen

File Name
My_File]

<gpace> ABCDEFGHIJKLMNOPQRSTUVW XY Z
abcdBfghijklmnopgretuvwxyz
V] E7BY9

Press [Done] or [Cancel] to finish.
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Security

Security manages the secure code and security features. If you have the SEC option, you must enter the
Secure Code to configure some features.

NISPOM Sanitize sanitizes all user-accessible instrument memory except for the calibration constants
and reboots the instrument. This complies with requirements in chapter 8 of the National Industrial Secur-
ity Program Operating Manual (NISPOM).

The NISPOM Sanitize softkey and the SYSTem:SECurity:IMMEdiate command are equi-
valent. They are for customers, such as military contractors, who must comply with
NISPOM.

This feature destroys all user-defined state information, measurement data, and user-
defined 1/0 settings such as the IP address. This feature is not recommended for use in
routine applications because of the possibility of unintended data loss.

Security Summary - LOCKED

LAN On GPIB Not Installed
= VXIT1 On USB Front On
~ ?orkets g" USB Rear:
_ Weell:et 0: = Commands On
— mDNS on - File Access On

Secure Count: 7

Secure 170 NISPOM Done
Code Config Sanitize 1+

Install License

Install License enables licensed instrument features. For information on obtaining licenses, go to
www.keysight.com/find/truevolt.

After receiving a license file from Keysight, use the following procedure to install the license:

Save the license file to a USB drive and connect the USB drive to the DMM's front panel USB connector.
Press [Shift] > [Utility] > Test/Admin > Install License.

Use the front panel arrow keys to navigate to the license file location and press Select.

Upon successful license installation, the DMM displays License Installation Successful.

Firmware Update

Firmware Update updates the instrument firmware to a new version. See Firmware Update for details.
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This non-volatile setting appears in several different menus on the front panel. Turning the beeper on or
off in one menu affects all of the other menus and functions. For example, turning the beeper off for probe
hold, also turns the beeper off for limits, diode, continuity, and errors.

Display Options
Display Options configures the display.
[ 100 %

Display IErightness 3crn Svr Colors
0ff On 0ff On A B

You can enable or disable the display, adjust the brightness (10 to 100%), enable or disable the screen
saver, and pick a color scheme. If you turn off the display, press any front panel key to turn it on again.

By default, the screen saver turns off and blanks the screen after eight hours of inactivity. You may disable
this screen saver from the front panel only.

The display is enabled when power is cycled, after an instrument reset (*RST), or when you return to local
(front panel) operation. Press the [Local] key or execute the IEEE-488 GTL (Go To Local) command from
the remote interface to return to the local state.

SCPIID

SCPI ID determines the instrument's response to a *IDN? query. Choices for each DMM model are:
o 34460A - 34460A, AT34460A, HP34401A
o 34461A-34461A, AT34461A, HP34401A
o 34465A - 34465A, AT34410A, AT34411A
o 34470A - 34470A, AT34410A, AT34411A

Choices above with no prefix (34460A, for example) return Keysight Technologies as the manufacturer.
Choices above with an AT or HP prefix, return Agilent Technologies or Hewlett Packard, respectively, as
the manufacturer. These choices are included for *IDN? compatibility with existing programs that expect
*IDN? to return a particular manufacturer and model number.

If you have an older Agilent 34460A or 34461A and upgrade to the new (Keysight) firmware, your instru-
ment continues to respond with the manufacturer name “Agilent”, not “Keysight” until you set the front
panel SCPI ID to 34460A or 34461A, send the SYST:IDEN DEF command, or reset user preferences. After
doing this, the instrument responds with “Keysight” as the manufacturer.

Important: In order to update the instrument firmware from remote, the model number in the *IDN?
response must match the actual instrument model number. If you have changed the instrument's *IDN?
response to another instrument, when attempting to update the firmware from remote, you will see this
error: The instrument is not supported by this firmware file. To update the firmware, either update using
the front panel procedure or, from remote, use SYSTem:IDENTtify to set the *IDN? to match the actual
model number, update the firmware, and then use SYSTem:IDENTtify again to set the *IDN? response to the
other model number.
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Date / Time

Date / Time sets the instrument's real-time clock, which always uses a 24-hour format (00:00:00 to
23:59:59). There is no automatic setting of the date and time, such as to adjust for daylight savings time.
Use the front panel arrow keys to set the year, month, day, hour, and minute.

| Auto 100mV 2014 /10 /06 09:33:19 vV L
2008

Year Month Day Hour Minute Done

T

Power on Message

Power on Message sets a message that is displayed when the instrument powers up and when you press
[Help] > About.

2 Wire Resistance

Power on message

Property of R&D Dept. ext. 31416]

<gpace> ABCDEFCGHIJELMNOPAQRSTUVW XY Z
abcdefghijkimnopgrstuvwxyz
0123453789

4

I"#5%EB " [J*+, - S g=27@[12_"{1}~=0

[oieer [Cotees [Frasto ™ [Toane [ caneel

Use the front panel arrows and [Select] key to select the letters. Then press Done to exit and save the mes-
sage. The message will appear as shown below when you turn the instrument on or press [Help] > About.

[ o Property of RE&ED Dept. ext. 31416 ]
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Monitor DMM

When the main page is set to Observe Only mode, this window opens showing a textual display of DMM
readings, secondary measurements (if enabled), and statistics. In Allow Full Control mode, the Clear All

and, if applicable, Clear Peaks buttons become active:

| £ Maonitar DRkkA &
@ Textual Display | Clear All | | Clear Peaks | Get Display Image
Graphics Display Front Terminals Wuriber

DC Voltage

+5.11049907E-06 VDC

Peak
Max: +8.78323242E-03

P-P: +1.705526%3E-02
Min: -8.27203691E-03

Max: +3.246800E-03 Max-Min: &.830963E-03
Average: -6.092025E-06 Std Dev: 2.596471E-05
Min: -3.584163E-03 Samples: 173369

In Allow Full Control mode, to view data as shown on the instrument's graphical display (trend chart, his-
togram, and so on), click the Graphics Display radio button and click Get Display Image to update the

graphical display:

| £ Monitor DM @
Texual Display Clear Al | Get Display Image |
@ Graphics Display Front Terminals Mumber -

DC Voltage | _

+000.003 9

(Peak | mVDC .

Auto Max:+008.64mvDC -.

P-P:+016.87mvDC
 100mV Min:—008.23mvDC |
(mPEE
Range Aperture Auto Zero ' InputZ DCW Ratio [H]
Auto  NPLCTime Off On 10M Auto Off On Pegi:

View Data

For both the Observe Only and Allow Full Control modes, this window keeps a running display of Read-
ings in Memory and has these active controls:
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Readings - Enter a Start Index (reading number) and Number of Readings to Get and click Get

Data to display those readings at the bottom of the window. Readings are not cleared from instru-
ment memory. Use the checkboxes to enable/disable the displayed Index or Units. Use the mouse to
highlight any displayed data and press Ctrl-C to copy to the Windows Clipboard. Click Clear Data

Window to erase the readings in the display.

Last Value - Click Last Value > Get Data to display the last reading taken by the DMM.

Statistics Data - Click Statistics Data > Get Data to display Maximum, Average, Minimum, Max-

Min, Standard Deviation, and Samples (humber of readings).

Histogram Data - Click Histogram Data > Get Data to display Reading Count, Auto Bin (On or OFF),

Number of Bins, Upper Range, Lower Range, and Bin Data.

For the Allow Full Control mode, this window has these additional controls:

« Read and Remove Readings - The Start Index is fixed at 1. Enter the number of Readings to
Remove and click Get Data to display those readings at the bottom of the window. The readings dis-

played ARE cleared from instrument memory.

« Delete All Readings - Deletes all readings in the instrument reading memory and does not display

any readings.

| £ Wiews Data

(5]

ek Data i Clear Data Windaow |

@ Readings Readings in Memory

Start Index |1 mMumhber of Readings to Get

Read and Remove Readings

StartIndex 1 Readings to Remaove

Delete All Readings

Last Value
Statistics Data
Histogram Data

V| Index Readings | Units

Readings in Memory o
1 +6.75354203E-05 Yoo
2 +2.17337093E-05 VL
3 +2.025822242E-05 Vo
4 +9,.669265831E-07 Yoo
5 -1.24522399E-05 VL
& +3.525826311E-06 Yoo
7 +1.12991367E-05 VD
3 -7.59953044F-06 Vo -

DMM Overview

This window generates reports with information such as the instrument's firmware, configuration, cal-
ibration, SCPI configuration, and error queue. Check the desired boxes on the left side of the screen and
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then click Generate Report. The Change in SCPI Configuration box produces a list of all of the SCPI com-
mands required to change the instrument state since the last time a report was generated. This provides a
convenient way for you to learn SCPI syntax.

| 2| 344652 DMM System Overview ()
Select ltems to Include | enerats Report ! Clear Report ... |

| Firmware Revision and Licenses TRIGGER SETTINGS -

| Calibration Infarmation Jource Count Delay ¥M Cowp Slope

| Current Skate Canfiguration

| Current SCPT Configur ation

m

SAMPLE SETTINGS
Count Interval
| Read/Clzar Remote IfO Error Log ======================================s==========

V| Change in SCPI Configuration

MATH FUNCTIONS
Smoothing OFF
Scaling OFF

Statistics Bunning

Limits OFF
Histogram Funming Parameters
Auto On 57

Store/Recall

In the Allow Full Control mode, this window saves, recalls, and deletes instrument states.

|£2| Store f Recall State @
State Storage Selected State
File Hame (*.sta) Status Power-On Recall |EEE-488 State Mumber

0

State Mame
STATE_3 STATE_O
STATE 4
3TATE 5 - | Recallthis state on Power-0n
= Enabled

Recall State Skare Skate
Delete State Refresh Close Apply

Commands

In the Allow Full Control mode, this window lets you interactively send commands to the DMM and read
responses. You can use this to become familiar with the instrument's command set, and to rapidly pro-
totype commands and check responses before writing code. Buttons on the right side of the window send
a Device Clear, *RST, or send and read *IDN? or SYST:ERR?.

Use the Enter SCPI command or query field to enter SCPI commands and click Send,to execute the com-
mand, Read to read back a response, or Send & Read to execute the command and read back the
response.
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The following table shows the typical error for various pulse waveforms as a function of input pulse fre-
quency:

Typical error for square wave, triangle wave, and pulse trains of CF=3, 5, or 10
prf square wave triangle CF=3 CF=5 CF=10
200 -0.02% 0.00% -0.04% -0.09% -0.34%
1000 |-0.07% 0.00% -0.18% -0.44% -1.71%
2000 |-0.14% 0.00% -0.34% -0.88% -3.52%
5000 ([-0.34% 0.00% -0.84% -2.29% -8.34%
10000 |-0.68% 0.00% -1.75% -4.94% -26.00%
20000 |-1.28% 0.00% -3.07% -8.20% -45.70%
50000 (-3.41% -0.04% -6.75% -32.0% -65.30%
100000(-5.10% -0.12% -21.8% -50.6% -75.40%

This table gives an additional error for each waveform, to be added to the value from the accuracy table
provided in the instrument's data sheet

The specifications are valid for CF < 10, provided there is insignificant signal energy above the 300 kHz
bandwidth for voltage, or the 10 kHz bandwidth for current. Multimeter performance is not specified for
CF > 10, or when significant out-of-band signal content is present.

Example

A pulse train with level 1 Vrms, is measured on the 1V range. It has pulse heights of 3 V (that is, a Crest
Factor of 3) and duration 111 ps. The prf can be calculated to be 1000 Hz, as follows:

_Ff. -
p. (..‘F_xlp

Thus, from the table above, this AC waveform can be measured with 0.18 percent additional error.
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When you specify digitizing settings that conflict with present settings, the instrument displays a message,
and in most cases, adjusts settings to legal values. For example, if you configure digitizing for a greater
sample rate than can be achieved with the present integration time (NPLC setting), the instrument displays
a message and reduces the integration time. When you see a displayed message, such as NPLC setting
reduced to achieve digitize rate/interval, you can press Shift > Help > 1 View the last message dis-
played > Select to view more information.

The DIG option increases the maximum reading rates from 5k readings/s (standard) to 50k readings/s (max-
imum).

The DIG option enables pretriggering, level triggering, and trigger delay capability.

With the DIG option, level triggering, pretriggering, and sample timer capabilities are enabled when using
the DMM from remote. From the front panel, level trigger is available for digitizing and for certain meas-
urement functions in continuous mode (see Level Triggering for more information). Pretrigger front panel
controls are only available in the digitize mode. The sample timer controls are available from the front
panel for all measurement modes.

For pretrigger, if a trigger comes before all pretriggers are received, trigger is executed to begin readings.

While digitizing, - Digitizing flashes near the top of the display. When stopped, Digitize Stopped is dis-
played. While digitizing, the remaining time and remaining samples are displayed near the bottom of the
display.

(DC Voltage | |

-00.025

\/ DC
LELEEN] Remaining Time: 00:00:03, Samples: 13637
[ 4foos

Acquire Sample  Duration  Trigger
Digitize Rate Time QI/,S'-’-‘-'“"'EIs

All samples taken during digitizing are saved in volatile memory. After completing a digitize operation,
press the Save Readings softkey and specify a file to save the digitized readings to afile.

The maximum number of readings that can be captured is based on volatile memory space available.
Reading store is cleared at the start of a new acquisition.

The slowest sample rate for digitizing is 20 ms (1 PLC); the fastest is 20 us (.001 PLC).

Any display mode can be set to view data during acquisition but responsiveness to data views may not
respond until data acquisition is complete. After acquisition is complete - trend chart pan, zoom, and curs-
ors can be used to review data.

Statistics and histogram data are calculated after the digitizing is completed.
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« Data Log mode settings and measurement settings interact. These include the sample interval, des-
tination (memory or file), measurement function, NPLC, Aperture, Autorange, Autozero, Offset Com-
pensation, AC Filter, TC Open Check, and Gate Time. When you specify data log settings that conflict
with present settings, the instrument displays a message, and in most cases, adjusts settings to legal
values. For example, if you configure data logging for more readings than can be saved to reading
memory, the instrument displays a message and reduces the maximum number of readings. When
you see a displayed message, such as The data logging Sample Interval increased, you can press
Shift > Help > 1 View the last message displayed > Select to view more information.

« The maximum data logging duration is 100 hours, the minimum is 1 second.

« By default, data logging implements auto trigger. The level and external trigger sources are not sup-
ported for data logging.

» When the data log mode is running, -Data Logging flashes near the top of the display, and the log file
path (when data logging to a file) remaining time, and remaining samples is displayed near the bottom
of the display.

" DC Voltage | _

+(.000 983

Log file: InternalATEST 1.csv _
Gukahy Remaining Time: 00:06:36, Samples: 394 UL

[ 1000

Acquire Sample  Duration Start Log to
Data Log (ginterval  Time Delay

« You can store data logging readings in volatile memory for display or write the readings to one or
more files.

« When data logging to memory, the data is volatile (not remaining during power off) but can be saved
to an internal or external file after data logging is complete. The number of readings you can store in
memory depends on the MEM option. With the MEM option, the limit is 2,000,000 readings. Without
the MEM option, the limit is 50,000 readings.

« When data logging to file(s):

« You can append the data logging start date and time to the file name using the format: _
YYYYMMDD_HHMMSS. For example, for a file named Data, the result will be similar to Data_
20140720_032542.csv.

« You specify internal or external and a file name. If more than one file needs to be created to hold
the data, the second filename will be appended with _00001, the third filename with _00002, and
so on. When data logging to files, the maximum number of readings you can data log to filesis 100
hours x 1000rdgs/sec =360,000,000.
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« Asshown in the sample data file graphic below, when Metadata is On, (see Data Logging/Options
for details), each data log file contains a Start Date and Start Time showing when the first reading
was taken, the reading numbers, the sample interval, and the reading data. You can specify a
comma, tab, or semicolon delimiter to separate the values.

|J (g H9-o

- Hon|| Inse | Page |

MATA

Al Al LS

41

- Microsof — = 4

F::urn|Dati|Rwi|in|Acrc|Tear|@ - B8 X

=0 &AL =l bl A )
L g 3 &
Pavste f Fcnvnt Alignvment Nurzber Sty;Ies Ct:lrlls .
Clipboard ™ Editing
K6 - f | ¥
A B C D E B
1 Start date: 11/6/2014 Starttime  31:21.6
2 Sample interval: 0.59
3 Reading # Reading
4 1 2.12E-05
5 2 -1.36E-03
6 3  -2.04E-05
7 4 -1.99E-05
8 5 6.53E-06
9 6 -1.35E-05
10 7 -1.32E-04
11 8 -2.32E-05 3
12 9 -2.23E-05
13 10 -2.34E-05
14 11 -6.93E-06
15 12 -3.31E-05
16 13 -1.35E-05
17 14 -1.07E-05
18 15 -2.99E-05
15 16 -1.09E-05
20 17 3.33E-04
21 18 -6.8BE-05
22 19 1.19E-05
23 20 -2.6BE-05
4 4 » | DATA2 ¥ [ .
[E=] z 9 +

Ready |

When Metadata is off, only the reading data is saved:
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i3] DATA_5_20020123 000341.csv - = X

A B C D i
2.55€-03]

-0.43E-03
-3.96E-03
-3.03E-04
6.80E-03
4,23E-03
-5.23E-03
-4.42E-03
-1.07E-03
3.95E-03
5.50E-03
12 | -1.41E-03
13  -5.38E-03
14 | -2.64E-03
15| 6.83E-04
16| 7.15E-03
17| 2.90E-032
18 | -6.19E-03
19 -3.98E-03
20 | -5.38E-04
21 5.04E-03
22 | 4.87E-03
23 | -2.11E-03
24 | -5.37E-03
25 | -2.76E-03
26 5.43E-04
27 | 7.24E-03
28 | 3.25E-03
29  -5.99E-03
30 | -4.24E-03
31 -7.48E-04
32 4.66E-03
33 | 5.09E-03
34 | -2.11E-03
35 | -6.15E-03
36

4 4 » v| DATA_5_2002(

ﬂsmmumm-hwm||-|
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« When auto-range is enabled, trigger level accuracy is increased, latency is increased, and sensitivity is
decreased as the aperture or NPLC setting is increased.

« When auto-range is enabled, trigger level accuracy is increased, latency is increased, and sensitivity is
decreased if autozero is enabled.

« When auto-range is enabled, range changes may be made while waiting for the trigger crossing which
can cause additional latency/uncertainty.

4-wire resistance and temperature considerations

« Trigger level accuracy is increased, latency is increased, and sensitivity is decreased as aperture or
NPLC is increased.

« Fixed range (only available for resistance) eliminates uncertainties (due to range change) in trigger
latency.

AC voltage and AC current considerations

Trigger latency is increased, and sensitivity is decreased as filter bandwidth is increased.

« Trigger latency can be controlled by trigger delay setting.

Fixed range eliminates uncertainties (due to range change) in trigger latency.

« Autorange uncertainties become worse as filter bandwidth is increased.
Frequency and period considerations

« Trigger level accuracy is increased, latency is increased, and sensitivity is decreased as gate time is
increased.

« Fixed voltage range eliminates uncertainties (due to range change) in trigger latency.
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Discrete Parameters

Discrete parameters are used to program settings that have a limited number of values (like IMMediate,
EXTernal or BUS). They have a short form and a long form just like command keywords. You can mix
upper- and lower-case letters. Query responses always return the short form in all upper-case letters. The
following example requires a discrete parameters for the temperature units:

UNIT:TEMPerature {C|F|K}

Boolean Parameters

Boolean parameters represent a single binary condition that is either true or false. For a false condition,

the instrument accepts "OFF" or "0". For a true condition, the instrument accepts "ON" or "1". When you
query a Boolean setting, the instrument returns "0" or "1". The following example requires a Boolean para-
meter:

DISPlay:STATe {ON|1|OFF|0}

ASCII String Parameters

String parameters can contain virtually any set of ASCII characters. A string must begin and end with
matching quotes; either with a single quote or a double quote. You can include the quote delimiter as part
of the string by typing it twice without any characters in between. The following command uses a string
parameter:

DISPlay:TEXT <quoted string>

For example, The following example displays the message "WAITING..." on the instrument's front panel
(the quotes are not displayed).

DISP:TEXT "WAITING..."

You can also display the same message using The following example with single quotes.

DISP:TEXT 'WAITING...'
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MEASure Subsystem

MMEMory Subsystem - Data Transfer Commands
MMEMory Subsystem - General Purpose File Management
MMEMory Subsystem - STATe and PREFerence Files
OUTPut:TRIGger:SLOPe

R?

READ?

ROUTe:TERMinals?

SAMPle Subsystem

[SENSe:]CAPacitance Subsystem

[SENSe:JCURRent Subsystem

[SENSe:]DATA2 Subsystem
[SENSe:{FREQuency|PERiod} Subsystem
[SENSe:]{RESistance|FRESistance} Subsystem
[SENSe:JTEMPerature Subsystem
[SENSe:]VOLTage Subsystem

STATus Subsystem

SYSTem Subsystem - General Purpose Commands
SYSTem Subsystem - 1/0 Configuration
SYSTem:LICense Subsystem

SYSTem:LOCK Subsystem

TEST:ALL?

TRIGger Subsystem

UNIT:TEMPerature
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HISTogram Subsystem
LIMit Subsystem
SCALing Subsystem
SMOothing Subsystem

212
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SYSTem:PRESet
o Allvaluesare returned in the form +1.23450000E+01.

o When dB or dBm scaling is used, the CALC:AVER:AVER and CALC:AVER:SDEV queries return
+9.91000000E+37 (not a number).
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« Statistics are cleared when the measurement function changes or when any of these commands is
executed:

CALCulate:AVERage:STATe ON
CALCulate:AVERage:CLEar
INITiate

MEASure: <function>?

READ?

*RST

SYSTem:PRESet

« Theinstrument turns this setting OFF when the measurement function is changed or after *RST or
SYSTem:PRESet.
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Using CONFigure

The following example uses CONFigure and READ? to make an externally-triggered measurement. CONFig-
ure specifies DC voltage measurements but does not place the instrument in the "wait-for-trigger" state.

READ? places the instrument in the "wait-for-trigger" state, initiates a measurement when the rear-panel
Ext Trig input is pulsed (low by default), stores the measurement in reading memory, and transfers the
measurement to the instrument's output buffer. The default range (autorange) and resolution (10 PLC) are
used for the measurement.

CONF':VOLT:DC
TRIG:SOUR EXT
READ?

Typical Response: +4.27150000E+00

The following example is like the previous one, but it uses INITiate and FETCh? instead of READ?. The INITi-
ate command places the instrument in the "wait-for-trigger" state, triggers a measurement when the rear-
panel Ext Trig input is pulsed (low by default), and sends the measurement to reading memory. The
FETCh? query transfers the measurement from reading memory to the instrument's output buffer.

CONF':VOLT : DC
TRIG:SOUR EXT
INIT
FETC?

Typical Response: +5.34250000E+00

Storing measurements in reading memory with INITiate is faster than sending measurements to the instru-
ment's output buffer using READ? (provided you do not send FETCh? until done). The INITiate command is
also an "overlapped" command. This means that after executing INITiate, you can send other commands
that do not affect the measurements. This allows you to check for data availability before initiating a read
attempt that might otherwise time out. The FETCh? query waits until all measurements are complete to ter-
minate. You can store up to 1,000 measurements in the reading memory of the 34460A, 10,000 meas-
urements on the 34461A, 50,000 measurements on the 34465A/70A (without the MEM option), or
2,000,000 measurements on the 34465A/70A (with the MEM option).

The following example configures the instrument for 2-wire resistance measurements, triggers the instru-
ment to make one measurement using INITiate, and stores the measurement in reading memory. The 10
kQ range is selected with 100 Q resolution.

CONF:RES 10000,100
INIT
FETC?

Typical Response: +5.95850000E+03
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width.

o Use READ? or INITiate to start the measurement.

See Also

CONFigure?
MEASure[:VOLTage]:{AC|DC}?
[SENSe:]CURRent:AC:BANDwidth

254
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See Also
CONFigure?
MEASure[:VOLTage][:DC]:RATio?
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« Appliesonly to the 34465A and 34470A.

« If ASCiiis specified, numeric data is transferred as ASCii characters. The numbers are separated by com-
mas as specified in IEEE 488.2. The <length> parameter is optional, but"9" is the default and only
allowed value, and the instrument returns 9 significant digits (for example: +4.57553816E-05).

« IfREAL is specified, numeric data is transferred as REAL binary data in IEEE 488.2 definite-length

block format. The <length> parameter is optional, but "64" is the default and only allowed value. The
byte order is controlled by FORMat:BORDer.
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« For firmware revision 2.0 and later, the identification string contains these four comma separated
fields:

Manufacturer name, Model number, Serial number, Revision code
If SYSTem:IDENtify DEFault is set, the returned string has the following format:

Keysight Technologies,34460A, < Serial Number> ,h.ff.ff-pp.pp-mm.mm-gg.gg-bb-fp
Keysight Technologies,34461A,<Serial Number>,h.ff.ff-pp.pp-mm.mm-gg.gg-bb-fp
Keysight Technologies,34465A, < Serial Number> ,h.ff.ff-pp.pp-mm.mm-gg.gg-bb-fp
Keysight Technologies,34470A,<Serial Number>,h.ff.ff-pp.pp-mm.mm-gg.gg-bb-fp

If SYSTem:IDENtify AT34460A or AT34461A is set, the returned string has the following format
(34460A or 34461A only):

Agilent Technologies,34460A, <Serial Number>, h.ff.ff-pp.pp-mm.mm-gg.gg-bb-fp
Agilent Technologies,34461A,<Serial Number>,h.ff.ff-pp.pp-mm.mm-gg.gg-bb-fp

If SYSTem:IDENtify HP34401A is set, the returned string has the following format:
HEWLETT-PACKARD,34401A,<Serial Number>,h.ff.ff-pp.pp-mm.mm-gg.gg-bb-fp

If SYSTem:IDENtify AT34410A or AT34411A is set, the returned string has the following format
(34465A or 34470A only):

Agilent Technologies,34410A, <Serial Number>, h.ff.ff-pp.pp-mm.mm-gg.gg-bb-fp
Agilent Technologies,34411A,<Serial Number>, h.ff.ff-pp.pp-mm.mm-gg.gg-bb-fp

Where:

h. - Hardware revision

ff.ff - Main firmware revision

pp-pp - Front panel firmware revision

mm.mm - Measurement board firmware revision
g9.gg - Measurement board FPGA revision

bb - Measurement board revision

fp - Front panel board revision
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Using the MEASure? Query

The following example configures DC voltage measurements, internally triggers the instrument to take a
measurement, and reads the measurement. The default range (autorange) and resolution (10 PLC) are
used for the measurement.

MEAS :VOLT :DC?

Typical Response: +4.23450000E-03

The following example configures the instrument for 2-wire resistance measurements, triggers the instru-
ment to take a measurement, and reads the measurement. The 1 kQ range is selected with 0.1 Q res-
olution.

MEAS:RES? 1000,0.1

Typical Response: +3.27150000E+02
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Command Summary

MMEMory:LOAD:PREFerences

MMEMory:STORe:PREFerences

MMEMory:LOAD:STATe

MMEMory:STORe:STATe

MMEMory:STATe:RECall:AUTO

MMEMory:STATe:RECall:SELect

MMEMory:STATe:VALid?

Folder and file formats

Many MMEMory commands refer to folders and files. These have specific structures, described below.

Format for a <folder>

The format for <folder> is "[[<drive>:]<path>]", where <drive> can be INTernal or USB, and <path> is
afolder path, and <filespec> specifies a subset of files.

INTernal specifies the internal flash file system. USB specifies a front panel USB storage device.

If <drive> is specified, <path> is interpreted as an absolute folder path. Absolute paths begin with "\"
or"/" and start at the root folder of <drive>.

If <drive> is omitted, <path> is relative to the folder specified by MMEMory:CDIRectory. Relative
paths must NOT begin with \ or /.

Folder and file names cannot contain the following characters: \ /: *?" < > |
The <folder> parameter cannot exceed 240 characters.

The specified folder must exist and cannot be marked as hidden or system. The exception is
MMEMory:MDIRectory, which creates a folder. For MMEMory:MDIRectory, all folder levels above the
new one must exist.

Format for a <file>

298

The format for a file name is "[[<drive>:]<path>]<file_name>", where <drive> can be INTernal or USB,
and <path>is a folder path.

INTernal specifies the internal flash file system. USB specifies a front panel USB storage device.

If <drive> is specified, <path> isinterpreted as an absolute folder path. Absolute paths begin with "\"
or"/" and start at the root folder of <drive>.

If <drive> is omitted, <path> is relative to the folder specified by MMEMory:CDIRectory. Relative
paths must NOT begin with \ or /.

Folder and file names cannot contain the following characters: \ /: *? " < > |

The combination of folder and file name cannot exceed 240 characters.
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Folder and file formats

Many MMEMory commands refer to folders and files. These have specific structures, described below.

Format for a <folder>

The format for <folder> is "[[<drive>:]<path>]", where <drive> can be INTernal or USB, and <path> is
afolder path, and <filespec> specifies a subset of files.

INTernal specifies the internal flash file system. USB specifies a front panel USB storage device.

If <drive> is specified, <path> isinterpreted as an absolute folder path. Absolute paths begin with "\"
or"/" and start at the root folder of <drive>.

If <drive> is omitted, <path> is relative to the folder specified by MMEMory:CDIRectory. Relative
paths must NOT begin with \ or /.

Folder and file names cannot contain the following characters: \ /: *?" < > |
The <folder> parameter cannot exceed 240 characters.

The specified folder must exist and cannot be marked as hidden or system. The exception is
MMEMory:MDIRectory, which creates a folder. For MMEMory:MDIRectory, all folder levels above the
new one must exist.

Format for a <file>

The format for a file name is "[[<drive >:]<path>]<file_name>", where <drive> can be INTernal or USB,
and <path>is a folder path.

INTernal specifies the internal flash file system. USB specifies a front panel USB storage device.

If <drive> is specified, <path> is interpreted as an absolute folder path. Absolute paths begin with "\"
or"/" and start at the root folder of <drive>.

If <drive> is omitted, <path> is relative to the folder specified by MMEMory:CDIRectory. Relative
paths must NOT begin with \ or /.

Folder and file names cannot contain the following characters: \ /: *? " < > |

The combination of folder and file name cannot exceed 240 characters.
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Trigger

| | I I I I I
Trigger  Sample#1  Trigger Sample #2  Trigger  Sample #3
Delay Delay Delay

The sample timing is not deterministic because the delay time (set with TRIGger:DELay) is inser-
ted after each sample completes. The actual time required to take each sample depends on the
integration time and autoranging time. In this case, the SAMPle:TIMer command has no effect.

« TIMer - The first sample starts one trigger delay time after the trigger. However, the second sample
starts one sample interval after the start of the first sample, and so on:

Trigger
|4— Intervsl —— | ¥—— Interval — | +—— Interval —

[
Trigger I Sample #1 I ISampIe #: I I Sample #3 I I
Delay

The sample timing is deterministic because the start of each sample is determined by the
sample interval, set with the SAMPle:TiMer command (TRIGger:DELay affects only the start of
the first sample). Integration and autoranging affect the sampling time for each sample, but not
the sample interval as long as the sample interval is longer than the sampling time.

Remarks

o Appliesonly to the 34465A and 34470A.
« Thiscommand has no effect if the sample count is 1 (see SAMPle:COUNT).

« After setting the sample count, sample source, and the sample interval or trigger delay time, you must
place the instrument in the "wait-for-trigger" state using the INITiate or READ? command. A trigger is
not accepted from the selected trigger source (see TRIGger:SOURce command) until the instrument is
in the "wait-for-trigger" state.

« Theinstrument sets the sample source to "IMM" after a Factory Reset (*RST command) or an instru-
ment Preset (SYSTem:PRESet command).

See Also

TRIGger:COUNt
TRIGger:DELay
TRIGger:SOURce
SAMPle:COUNt
SAMPle:TIMer
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« Since the minimum value changes depending on configuration, a command order dependency exists.
You must completely configure the measurement before setting the sample timer to MIN, or you may
generate an error. A complete configuration includes such things as math statistics or scaling.

« When using autorange, the MIN value is the recommended value, not the absolute minimum value.
With autorange enabled, MIN is calculated assuming a single range change will occur for every meas-
urement (not multiple ranges, just one range up or down per measurement). You can specify an <inter-
val> between the absolute minimum (assumes no range changes) and the recommended MIN value,
but it may generate a timing violation error when making measurements. Applying a value less than
the absolute minimum will generate an error.

o To determine the absolute minimum value for the present configuration, set the sample time to 20 us
(which may generate a settings conflict error), then read back the current sample timer value using the
SAMPle:TIMer? query. The sample source must be set to timer with a sample count or trigger count
greater than 1, for the settings conflict error to occur. The settings conflict error causes the timer to be
set to the absolute minimum value.

o The sample time resolution is 1 ys, the aperture resolution is 2 us, and the actual hardware resolution
is not exactly 1 us. There are cases where a sample time value, rounded to the nearest hardware res-
olution, will result in a smaller value than aperture when rounded to 2 ps. This will create error -
221,"Settings conflict; cannot meet requested timing; SAMP:TIM changed". For example, the fol-
lowing sequence of commands generates error -221 and sets the sample time to +2.00100000E-003.

*RST

FUNC "VOLT:DC"
VOLT:DC:APER 0.002
VOLT:DC:RANGE:AUTO OFF
VOLT:DC:ZERO:AUTO OFF
TRIG:DELO

TRIG:SOUR BUS
SAMP:COUN 2

SAMP:TIM 0.002
SAMP:SOUR TIM

This error can also occur if you attempt to set both values an odd number of us. For example, setting
both valuesto 23 us, generates error -221 and sets the sample timer to 24 ps.

« After setting the sample count, source, and delay time, you must place the meter in the "wait-for-trig-
ger" state using the INITiate or READ? command. A trigger is not accepted from the selected trigger
source (see TRIGger:SOURce command) until the instrument is in the "wait-for-trigger" state.

« Theinterval may be set to any value from the absolute minimum described above to 3600 seconds.
However, the value is rounded to the nearest step. For dc measurements, the step size is 1 us. For ac
measurements, it is ac bandwidth dependent.

« Theinstrument sets the sample timer to 1 second after a reset (*RST command) or an instrument pre-
set (SYSTem:PRESet command).

See Also

TRIGger:COUNt
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TRIGger:DELay
TRIGger:SOURce
SAMPLle:COUNt
SAMPle:SOURce
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[SENSe:]DATA2:CLEar[:IMMediate]

Clears the latest result(s) of the secondary measurement. This is typically used to clear the accumulated
history of the peak-to-peak function ((SENSe:]VOLT:[DC:]SECondary "PTPeak" or [SENSe:]JCURRent:[DC:]
SECondary "PTPeak").

Parameter Typical Return

(none) See example below

Configure DC voltage measurements using the 10 V range with 1 mV resolution. Select peak-to-peak as the
secondary measurement. Make and retrieve measurements.

CONF:VOLT:DC10,0.001
VOLT:DC:SEC"PTP"
READ?;DATA2?

Typical Response: -1.84694879E-03;-2.23115575E-03,+5.98403324E-04,+2.82955909E-03 (Data
returned in this order: DCV reading, Min Peak, Max Peak, Peak-to-Peak)

Later, clear peak-to-peak secondary measurement data. Make and retrieve measurements.

DATA2:CLE
READ?;DATA2?

Typical Response: +1.29177114E-03;+6.07221096E-04,+3.43677658E-03,+2.82955548E-03 (Data
returned in this order: DCV reading, Min Peak, Max Peak, Peak-to-Peak)
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Example

The following example configures the instrument to use statically assigned LAN settings.

SYEI's
SYST:
SYST:
SYST:
SYEI's
SYST:
SYST:
SYST:
SYEI's
SYST:

COMM:
COMM:
COMM :
COMM :
COMM:
COMM:
COMM :
COMM :
COMM:
COMM:

LAN:
LAN:
LAN:
LAN:
LAN:
LAN:
LAN:
LAN:
LAN:
LAN:

DHCP
DNS

DNS2
GAT

HOST
IPAD
SMAS
WINS
WINS
UPD

OFF
"198.105.232.4"
"198.105.232.5"
"198.105.232.1"
"LAB1-DMM"
"198.105.232.101"
"255.255.255.0"
"198.105.232.4"
"198.105.232.5"

The following example configures the instrument back to use DHCP.

SYST:COMM: LAN: DHCP ON
SYST:COMM: LAN:UPD

416
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» The <folder> parameter cannot exceed 240 characters.

« The specified folder must exist and cannot be marked as hidden or system.

426 Keysight Truevolt Series Operating and Service Guide


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

SCPI Programming Reference

« Ifyou are using a wide aperture (NPLC or aperture mode) and the signal level varies significantly within
the aperture, you may get an unexpected variation in the magnitude of the triggered measurement

from the specified trigger level.

« This parameter is set to its default value after a Factory Reset (*RST) or Instrument Preset

(SYSTem:PRESet).

» Specify <level> in the fundamental units for the function (volts, ohms, amps, hertz, or seconds). The
table below shows the allowable values for <level> for each measurement function, range, and input

terminals (for DCIl and ACI).

Measurement Func- | Range/Input Ter- <level> Parameter Value
tion minals
DCV 100 mVto 100V +120% of range
ranges, fixed range
1000 V range, fixed +£1000V
range
Autorange +£1000V
DCI 3 Aterminals, fixed +£120% of range
range
3 Aterminals, autor- 3.6 A
ange
10 Aterminals +12 A
RESistance/FRESistance |All ranges, fixed range |0 to +120% of range
Autorange Oto+1.2GQ
ACV 100 mVto100V 0to+120% of range
ranges, fixed range
750 V range, fixed Oto+1000V
range
Autorange Oto+1000V
ACI 3 Aterminals, fixed 0to +120% of range
range
3 Aterminals, autor- Oto+3.6 A
ange
10 Aterminals Oto+12A
FREQuency *N/A 3 Hzto 300 kHz
PERiod *N/A 3.33333333 ust00.333333333 s

*N/A = Not Applicable.
See Also

TRIGger:DELay
TRIGger:SOURce
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AC and DC Voltage and DC Ratio Configuration Commands

CONFigure[:VOLTage]:{AC|DC} [{<range> AUTOMIN|MAX|DEF} [, {< resolution > [MIN]MAX|DEF}]]
CONFigure[:VOLTage][:DC]:RATio [{<range> |AUTO|MIN|MAX|DEF} [, {< resolution >|MIN|MAX|DEF}]]
CONFigure?

[SENSe:]VOLTage:AC:BANDwidth {<filter>[MIN]MAX|DEF}
[SENSe:]VOLTage:AC:BANDwidth? [{MINJ]MAX|DEF}]

[SENSe:]VOLTage:{AC|DC}:NULL[:STATe] {OFF|ON}
[SENSe:]VOLTage:{AC|DC}:NULL[:STATe]?

[SENSe:]VOLTage:{AC|DC}:NULL:VALue {<value> MIN]MAX|DEF}
[SENSe:]VOLTage:{AC|DC}:NULL:VALue? [{MINJMAX|DEF}]

[SENSe:]VOLTage:{AC|DC}:NULL:VALue:AUTO {OFF|ON}
[SENSe:]VOLTage:{AC|DC}:NULL:VALue:AUTQ?

[SENSe:]VOLTage:{AC|DC}:RANGe {<range>|MIN|MAX|DEF}
[SENSe:]VOLTage:{AC|DC}:RANGe? [{MIN|MAX|DEF}]

[SENSe:]VOLTage:{AC|DC}:RANGe:AUTO {OFF|ON|ONCE}
[SENSe:]VOLTage:{AC|DC}:RANGe:AUTO?

[SENSe:]VOLTage:AC:SECondary {"OFF"|"CALCulate:DATA"|"FREQuency"|"VOLTage[:DC]"}
[SENSe:]VOLTage:AC:SECondary?

[SENSe:]VOLTage[:DC]:APERture {<seconds>|MIN]MAX|DEF}
[SENSe:]VOLTage[:DC]:APERture? [{MIN]MAX|DEF}]
[:DC]

[SENSe:]VOLTage[:DC]:APERture:ENABled {OFF|ON}
[SENSe:]VOLTage[:DC]:APERture:ENABled?

[SENSe:]VOLTage[:DC]:IMPedance:AUTO {OFF|ON}
[SENSe:]VOLTage[:DC]:IMPedance:AUTO?

[SENSe:]VOLTage[:DC]:NPLC {<PLCs>|MIN]MAX|DEF}
[SENSe:]VOLTage[:DC]:NPLC? [{MIN]MAX|DEF}]

[SE NSe:]VOLTage[:DC] :RATio:SECondary {"OFF"|"CALCulate:DATA"|"SENSe:DATA"}
[SENSe:]VOLTage[:DC]:RATio:SECondary?

[SENSe:]VOLTage[:DC]:RESolution {<resolution>|MIN]MAX|DEF}
[SENSe:]VOLTage[:DC]:RESolution? [{MIN|MAX|DEF}]

[SENSe:]VOLTage[:DC]:SECondary {"OFF"|"CALCulate:DATA"|"VOLTage:AC"|"PTPeak"}
[SENSe:]VOLTage[:DC]:SECondary?

[SENSe:]VOLTage[:DC]:ZERO:AUTO {OFF|ON|ONCE}
[SENSe:]VOLTage[:DC]:ZERO:AUTO?
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2-Wire and 4-Wire Resistance Configuration Commands

CONFigure:{RESistance|FRESistance} [{<range> |AUTO|MIN|MAX|DEF} [, {< resolution >|MIN|[MAX|DEF}]]
CONFigure?

[SENSe:]{RESistance|FRESistance}:APERture {<seconds > |[MIN]MAX|DEF}
[SENSe:{RESistance|FRESistance}:APERture? [{MIN]MAX|DEF}]

[SENSe:l{RESistance|FRESistance}:APERture:ENABled {OFF|ON}
[SENSe:]{RESistance|FRESistance}:APERture:ENABled?

[SENSe:]{RESistance|FRESistance}:NPLC {<PLCs>|MIN|MAX|DEF}
[SENSe:]{RESistance|FRESistance}:NPLC? [{MIN]MAX|DEF}]

[SENSe:]{RESistance|FRESistance}:NULL[:STATe] {OFF|ON}
[SENSe:]{RESistance|FRESistance}:NULL[:STATe]?

[SENSe:]{RESistance|FRESistance}:NULL:VALue {<value>|MIN|MAX|DEF}
[SENSe:]{RESistance|FRESistance}:NULL:VALue? [{MIN|MAX|DEF}]

[SENSe:]{RESistance|FRESistance}:NULL:VALue:AUTO {OFF|ON}
[SENSe:]{RESistance|FRESistance}:NULL:VALue:AUTO?

[SENSe:{RESistance|FRESistance}:0COMpensated {OFF|ON}
[SENSe:{RESistance|FRESistance}:0COMpensated?

[SENSe:]{RESistance|FRESistance}:POWer:LIMit[:STATe] {OFF|ON}
[SENSe:}{RESistance|FRESistance}:POWer:LIMit[:STATe]?

[SENSe:]{RESistance|FRESistance}:RANGe {<range>|MIN|[MAX|DEF}
[SENSe:]{RESistance|FRESistance}:RANGe? [{MIN|MAX|DEF}]

[SENSe:]{RESistance|FRESistance}:RANGe:AUTO {OFF|ON|ONCE}
[SENSe:]{RESistance|FRESistance}:RANGe:AUTO?

[SENSe:]{RESistance|FRESistance}:RESolution {<resolution>|MIN|MAX|DEF}
[SENSe:]{RESistance|FRESistance}:RESolution? [{MIN|[MAX|DEF}]

[SENSe:]{FRESistance|RESistance}:SECondary {"OFF"["CALCulate:DATA"}
[SENSe:]{FRESistance|RESistance}:SECondary?

[SENSe:]RESistance:ZERO:AUTO {OFF|ON|ONCE}
[SENSe:]RESistance:ZERO:AUTO?
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AC and DC Current Configuration Commands

CONFigure:CURRent:{AC|DC} [{<range> |AUTO|MIN|MAX|DEF} [, {< resolution > |MIN|MAX|DEF}]]
CONFigure?

[SENSe:]CURRent:AC:BANDwidth {«filters [MIN]MAX|DEF}
[SENSe:]CURRent:AC:BANDwidth? [{MIN]MAX|DEF}]

[SENSe:]CURRent:{AC|DC}:NULL[:STATe] {OFF|ON}
[SENSe:]CURRent:{AC|DC}:NULL[:STATe]?

[SENSe:]CURRent:{AC|DC}:NULL:VALue {<value>|MIN|]MAX|DEF}
[SENSe:]CURRent:{AC|DC}:NULL:VALue? [{MIN|[MAX|DEF}]

[SENSe:]CURRent:{AC|DC}:NULL:VALue:AUTO {OFF|ON}
[SENSe:]CURRent:{AC|DC}:NULL:VALue:AUTO?

[SENSe:]CURRent:{AC|DC}:RANGe {<range>|MIN]MAX|DEF}
[SENSe:]CURRent:{AC|DC}:RANGe? [{MIN|MAX|DEF}]

[SENSe:]CURRent:{AC|DC}:RANGe:AUTO {OFF|ON|ONCE}
[SENSe:]CURRent:{AC|DC}:RANGe:AUTO?

[SENSe:]CURRent:{AC|DC}:TERMinals {3|10}
[SENSe:]CURRent:{AC|DC}:TERMinals?

[SENSe:]CURRent:AC:SECondary {"OFF"|"CALCulate:DATA"|'"FREQuency"|"CURRent[:DC]"}
[SENSe:]CURRent:AC:SECondary?

[SENSe:]CURRent[:DC]:APERture {<seconds>|MINJMAX|DEF}
[SENSe:]CURRent[:DC]:APERture? [{MIN|[MAX|DEF}]
[:DC]

[SENSe:]CURRent[:DC]:APERture:ENABled {OFF|ON}
[SENSe:]CURRent[:DC]:APERture:ENABled?

[SENSe:]CURRent[:DC]:NPLC {<PLCs>|MIN]MAX|DEF}
[SENSe:]CURRent[:DC]:NPLC? [{MIN|MAX|DEF}]

[SENSe:]CURRent[:DC]:RESolution {<resolution>|MIN|]MAX|DEF}
[SENSe:]CURRent[:DC]:RESolution? [{MIN|MAX|DEF}]

[SENSe:]CURRent[:DC]:SECondary {"OFF"|"CALCulate:DATA"|"CURRent:AC"|"PTPeak"}
[SENSe:]CURRent[:DC]:SECondary?

[SENSe:]CURRent[:DC]:ZERO:AUTO {OFF|ON|ONCE}
[SENSe:]CURRent[:DC]:ZERO:AUTO?

[SENSe:]CURRent:SWITch:MODE {FAST|CONTinuous}
[SENSe:]CURRent:SWITch:MODE?
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Capacitance Configuration Commands

CONFigure:CAPacitance [{<range>|AUTO|MIN|MAX|DEF} [, {<resolution >|MIN]MAX|DEF}]]
CONFigure?

[SENSe:]CAPacitance:NULL[:STATe] {OFF|ON}
[SENSe:]CAPacitance:NULL[:STATe]?

[SENSe:]CAPacitance:NULL:VALue {<value>[MINJ]MAX|DEF}
[SENSe:]CAPacitance:NULL:VALue? [{MIN|MAX|DEF}]

[SENSe:]CAPacitance:NULL:VALue:AUTO {OFF|ON}
[SENSe:]CAPacitance:NULL:VALue:AUTO?

[SENSe:]CAPacitance:RANGe {<range>|MIN[MAX|DEF}
[SENSe:]CAPacitance:RANGe? [{MIN|MAX|DEF}]

[SENSe:]CAPacitance:RANGe:AUTO {OFF|ON|ONCE}
[SENSe:]CAPacitance:RANGe:AUTO?

[SENSe:]CAPacitance:SECondary{"OFF"|"CALCulate:DATA"}
[SENSe:]CAPacitance:SECondary?

Temperature Configuration Commands

CONFigure:TEMPerature [{FRTD|RTD|FTHermistor[THERmistor{TCouple|DEFault} [, {<type>|DEFault} [,1 ,
{<resolution >|MIN|]MAX|DEF}]11]
CONFigure?

[SENSe:]TEMPerature:APERture {<seconds >|MIN|MAX|DEF}
[SENSe:]TEMPerature:APERture? [{MIN|MAX|DEF}]

[SENSe:]TEMPerature:APERture:ENABled {OFF|ON}
[SENSe:]TEMPerature:APERture:ENABled?

[SENSe:]TEMPerature:NPLC {<PLCs>|MINJ]MAX|DEF}
[SENSe:]TEMPerature:NPLC? [{MIN|MAX|DEF}]

[SENSe:]TEMPerature:NULL[:STATe] {OFF|ON}
[SENSe:]TEMPerature:NULL[:STATe]?

[SENSe:]TEMPerature:NULL:VALue {<value>|MIN[MAX|DEF}
[SENSe:]TEMPerature:NULL:VALue? [{MIN|MAX|DEF}]

[SENSe:]TEMPerature:NULL:VALue:AUTO {OFF|ON}
[SENSe:]TEMPerature:NULL:VALue:AUTO?

[SENSe:]TEMPerature:SECondary {"OFF"|"CALCulate:DATA"|"SENSe:DATA"}
[SENSe:]TEMPerature:SECondary?

[SENSe:]TEMPerature:TRANsducer:{FRTD|RTD}:0COMpensated {OFF|ON}
[SENSe:]TEMPerature:TRANsducer:{FRTD|RTD}:0COMpensated?

[SENSe:]TEMPerature:TRANsducer:{FRTD|RTD}:POWer:LIMit[:STATe] {OFF|ON}
[SENSe:]TEMPerature:TRANsducer:{FRTD|RTD}:POWer:LIMit[:STATe]?

[SENSe:]TEMPerature:TRANsducer:{FRTD|RTD}:RESistance[:REFerence] {< reference> [MIN]MAX|DEF}
[SENSe:]TEMPerature:TRANsducer:{FRTD|RTD}:RESistance[:REFerence]? [{MIN]MAX|DEF}]

[SENSe:]TEMPerature:TRANsducer:{FTHermistor[THERmistor}:POWer:LIMit[:STATe] {OFF|ON}
[SENSe:]TEMPerature:TRANsducer:{FTHermistor[THERmistor}:POWer:LIMit[:STATe]?

[SENSe:]TEMPerature:TRANsducer:TCouple:CHECk {OFF|ON}
[SENSe:]TEMPerature:TRANsducer:TCouple:CHECk?
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[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction {<temperature>|MIN]MAX|DEF}
[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction? [{MIN|MAX|DEF}]

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction:OFFSet:ADJust {< temperature>|MIN]MAX|DEF}
[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction:OFFSet:ADJust? [{MIN]MAX|DEF}]

[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction:TYPE {INTernal|FIXed}
[SENSe:]TEMPerature:TRANsducer:TCouple:RJUNction:TYPE?

[SENSe:]TEMPerature:TRANsducer:TCouple:TYPE {E|JIKINR[T}
[SENSe:]TEMPerature:TRANsducer:TCouple:TYPE?

[SENSe:]TEMPerature:TRANsducer:TYPE {FRTD|RTD|FTHermistor[THERmistor{TCouple}
[SENSe:]TEMPerature:TRANsducer:TYPE?

[SENSe:]TEMPerature:ZERO:AUTO {OFFJON|ONCE}
[SENSe:]TEMPerature:ZERO:AUTO?

UNIT:-TEMPerature {C|FIK}
UNIT:-TEMPerature?
Frequency/Period Configuration Commands
CONFigure:{FREQuency|PERiod} [{<range>|MIN|MAX|DEF} [, {<resolution > |[MIN|[MAX|DEF}]]
CONFigure?

[SENSe:]{FREQuency|PERiod}:APERture {<seconds>|MIN]MAX|DEF}
[SENSe:{FREQuency|PERiod}:APERture? [{MIN]MAX|DEF}]

[SENSe:{FREQuency|PERiod}:NULL[:STATe] {OFF|ON}
[SENSe:l{FREQuency|PERiod}:NULL[:STATe]?

[SENSe:l{FREQuency|PERiod}:NULL:VALue {<value>|MIN|]MAX|DEF}
[SENSe:{FREQuency|PERiod}:NULL:VALue? [{MIN]MAX|DEF}]

[SENSe:l{FREQuency|PERiod}:NULL:VALue:AUTO {OFF|ON}
[SENSe:l{FREQuency|PERiod}:NULL:VALue:AUTO?

[SENSe:l{FREQuency|PERiod}:RANGe:LOWer {<freq>|MIN|MAX|DEF}
[SENSe:l{FREQuency|PERiod}:RANGe:LOWer?

[SENSe:l{FREQuency|PERiod}:TIMeout:AUTO {OFF|ON}

[SENSe:][{FREQuency|PERiod}:VOLTage:RANGe {<range>|MIN|]MAX|DEF}
[SENSe:l{FREQuen Cy|PERiod}:VOLTage:RANGe? [{MIN|MAX|DEF}]

[SENSe:][{FREQuency|PERiod}:VOLTage:RANGe:AUTO {OFF|ON|ONCE}
[SENSe:][{FREQuency|PERiod}:VOLTage:RANGe:AUTO?

[SENSe:]FREQuency:SECondary {"OFF"|"CALCulate:DATA"|"PERiod"|"VOLTage:AC"}
[SENSe:]FREQuency:SECondary?

[SENSe:]PERiod:SECondary {"OFF"|"CALCulate:DATA"|'"FREQuency"|"VOLTage:AC"}
[SENSe:]PERiod:SECondary?

Continuity and Diode Configuration Commands

CONFigure:CONTinuity
CONFigure:DIODe
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Secondary Measurement Commands
[SENSe:]CAPacitance:SECondary {"OFF"|"CALCulate:DATA"}
[SENSe:]CAPacitance:SECondary?

[SENSe:]CURRent:AC:SECondary {"OFF"|"CALCulate:DATA"|'"FREQuency"|"CURRent[:DC]"}
[SENSe:]CURRent:AC:SECondary?

[SENSe:]CURRent[:DC]:SECondary {"OFF"|"CALCulate:DATA"|"CURRent:AC"|"PTPeak"}
[SENSe:]CURRent[:DC]:SECondary?

[SENSe:]DATA2?
[SENSe:]DATA2:CLEar[:IMMediate]

[SENSe:]{FRESistance|RESistance}:SECondary {"OFF"["CALCulate:DATA"}
[SENSe:]{FRESistance|RESistance}:SECondary?

[SENSe:]FREQuency:SECondary {"OFF"|"CALCulate:DATA"["PERiod"|"VOLTage:AC"}
[SENSe:]PERiod:SECondary {"OFF"|"CALCulate:DATA"["FREQuency"|"VOLTage:AC"}

[SENSe:]TEMPerature:SECondary {"OFF"|"CALCulate:DATA"|"SENSe:DATA"}
[SENSe:]TEMPerature:SECondary?

[SENSe:]VOLTage:AC:SECondary {"OFF"|"CALCulate:DATA"|"FREQuency"|"VOLTage[:DC]"}
[SENSe:]VOLTage:AC:SECondary?

[SENSe:]VOLTage[:DC]:RATio:SECondary {"OFF"|'"CALCulate:DATA"["SENSe:DATA"}
[SENSe:]VOLTage[:DC]:RATio:SECondary?

[SENSe:]VOLTage[:DC]:SECondary {"OFF"|"CALCulate:DATA"|"VOLTage:AC"|"PTPeak"}
[SENSe:]VOLTage[:DC]:SECondary?

Miscellaneous Configuration Commands

ROUTe:TERMinals?
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Scaling
CALCulate:SCALe:DB:REFerence {<reference>|MIN|MAX|DEF}
CALCulate:SCALe:DB:REFerence? [{MIN|[MAX|DEF}]

CALCulate:SCALe:DBM:REFerence {<reference>|[MIN|MAX|DEF}
CALCulate:SCALe:DBM:REFerence? [{MIN|[MAX|DEF}]

CALCulate:SCALe:FUNCtion {DB|DBM|PCT|SCALe}

CALCulate:SCALe:FUNCtion?

CALCulate:SCALe:GAIN {<gain>|MIN|]MAX|DEF}
CALCulate:SCALe:GAIN? [{MIN|MAX|DEF}]

CALCulate:SCALe:OFFSet {< offset>|MIN]MAX|DEF}
CALCulate:SCALe:OFFSet? [{MIN]MAX|DEF}]

CALCulate:SCALe:REFerence:AUTO {OFF|ON}
CALCulate:SCALe:REFerence:AUTO?

CALCulate:SCALe:REFerence {<reference>|MIN|JMAX|DEF}
CALCulate:SCALe:REFerence? [{MIN|MAX|DEF}]

CALCulate:SCALe[:STATe] {OFF|ON}
CALCulate:SCALe[:STATe]?

CALCulate:SCALe:UNIT <quoted_string>
CALCulate:SCALe:UNIT?

CALCulate:SCALe:UNIT:STATe {OFF|JON}
CALCulate:SCALe:UNIT:STATe?
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Model 34465A
PLC 100 10 1 0.2 | 0.06 | 0.2 |0.0062 |0.0022 | 0.0012
Aperture (60 Hz Power)| 1.67s | 0.167s | 16.7ms
3ms Tms |0.3ms | 100 ps? | 40 ps? | 20 ps2
Aperture (50 Hz Power) 2s 0.2s 20ms
ResFactor’ 0.03 ppm (0.1 ppm (0.3 ppm | 0.7 ppm | 1.5 ppm |3 ppm | 6 ppm |15 ppm 30 ppm
Range Resolution
Tm 30E-12 |100E-12|300E-12|700E-12| 1.5E-9 | 3E-9 | 6E9 [ 15E-9 | 30E-9
10m 300E-12 | 1E-9 3E-9 7E9 | 1.5E-8 | 3E-8 | 6E-8 | 15E-8 | 30E-8
100 m 3E-9 1E-8 3E-8 7E-8 | 1.5E-7 | 3E-7 | 6E-7 | 15E-7 | 30E-7
1 3E-8 1E-7 3E-7 7E-7 | 1.5E-6 | 3E-6 | 6E-6 | 15E-6 | 30E-6
10 3E-7 1E-6 3E-6 7E-6 | 1.5E-5 [ 3E-5 | 6E-5 [ 15E-5 | 30E-5
100 3E-6 1E-5 3E-5 7E-5 | 1.5E-4 | 3E-4 | 6E-4 | 15E-4 | 30E-4
1k 3E-5 1E-4 3E-4 7E-4 | 1.5E-3 | 3E-3 | 6E-3 [ 15E-3 | 30E-3
10k 3E-4 1E-3 3E-3 7E-3 | 1.5E-2 | 3E-2 | 6E-2 | 15E-2 | 30E-2
100 k 3E-3 1E-2 3E-2 7E-2 | 1.5E-1 | 3E-1 | 6E-1 [ 15E-1 | 30E-1
™ 3E-2 1E-1 3E-1 7E-1 1.5 3 6 15 30
10M 3E-1 1 3 7 15 30 60 150 300
100 M 3 10 30 70 150 300 | 600 | 1.5k 3k
1G 30 100 300 700 1.5k 3k 6 k 15k 30k
Model 34470A
PLC 100 10 1 02 | 0.06 | 002 | 0.06% |0.00220.0012
Aperture (60 Hz Power)| 1.67s | 0.167s | 16.7ms
3ms | 1ms [0.3ms| 100ps? |40 ps? | 20 ps?
Aperture (50 Hz Power) 2s 0.2s 20ms
ResFactor’ 0.01 ppm | 0.03 ppm | 0.1 ppm | 0.3 ppm (0.5 ppm |1 ppm| 3 ppm |10 ppm |30 ppm
Range Resolution
Tm 10E-12 | 30E-12 |100E-12 [300E-12|500E-12| 1E-9 3E-9 10E-9 | 30E-9
10m 100E-12 | 300E-12 | 1E-9 3E-9 5E-9 | 1E-8 3E-8 10E-8 | 30E-8
100 m 1E-9 3E-9 1E-8 3E-8 5E-8 | 1E-7 3E-7 10E-7 | 30E-7
1 1E-8 3E-8 1E-7 3E-7 5E-7 | 1E-6 3E-6 10E-6 | 30E-6
10 1E-7 3E-7 1E-6 3E-6 5E-6 | 1E-b 3E-5 10E-5 | 30E-5
100 1E-6 3E-6 1E-5 3E-5 5E-5 1E-4 3E-4 10E-4 | 30E-4
1k 1E-5 3E-5 1E-4 3E-4 5E-4 | 1E-3 3E-3 10E-3 | 30E-3
10k 1E-4 3E-4 1E-3 3E-3 5E-3 | 1E-2 3E-2 10E-2 | 30E-2
100 k 1E-3 3E-3 1E-2 3E-2 5E-2 | 1E-1 3E-1 10E-1 | 30E-1
™ 1E-2 3E-2 1E-1 3E-1 5E-1 1 3 10 30
10M 1E-1 3E-1 1 3 5 10 30 100 300
100 M 1 3 10 30 50 100 300 1k 3k
1G 10 30 100 300 500 1k 3k 10k | 30k

TResFactor x Range = Resolution.,? 34465A/70A with DIG option only.
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SCPI Programming Reference

« Front Panel:
If the Error annunciator is on, there are errors in the error queue. The Remote annunciator is likely on
as well. Press the Local key to return to local operation (the Remote annunciator goes off). Then press
[Help], select "View remote command error queue" in the menu and press Select. Use the menu nav-
igation "arrow" keys to view the error messages. Press Back to exit and clear the error queue.

« SCPI:
SYSTem:ERRor? Read and clear one error from the queue

Errors have the following format (the error string may contain up to 80 characters):
-113,"Undefined header"
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-160,"Block data error"
-161,"Invalid block data"

-168,"Block data not allowed"

462 Keysight Truevolt Series Operating and Service Guide


https://www.manualsplus.com/



https://www.manualsplus.com/

SCPI Programming Reference
-221,"Settings conflict; pretrigger count limited to 10,000 with CALC enabled; SAMP:COUN:PRET
changed"

-221,"Settings conflict; pretrigger not supported on current measurement function; SAMP:COUN:PRET O
set"

-221,"Settings conflict; pretrigger SAMP:COUN:PRETrig >= SAMP:COUN; SAMP:COUN:PRET changed"
-221,"Settings conflict; SAMP:COUN limited to memory size in pretrigger mode; SAMP:COUN changed"
-221,"Settings conflict; scaling not allowed in current measurement function; CALC:SCAL:STAT OFF set"

-221,"Settings conflict; smoothing not allowed in current measurement function; CALC:SMO:STAT OFF
set"

-221,"Settings conflict; statistics not allowed in current measurement function; CALC:AVER:STAT OFF
set"

-221,"Settings conflict; TRIG:LEVel value < minimum for current measurement function/range; TRIG:LEV
MIN selected"

-221,"Settings conflict; TRIG:LEVel value > maximum for current measurement function/range; TRIG:LEV
MAX selected"

-221,"Settings conflict; trigger count must be 1 in pretrigger mode; TRIG:COUN 1 set"
-221,"Settings conflict; trigger source is BUS"

-222,"Data out of range"

-222,"Data out of range; value clipped to lower limit"

-222,"Data out of range; value clipped to upper limit"

-222,"Data out of range; value requires license DIG"

-222,"Data out of range; value requires license MEM"

-223,"Too much data"

-224,"lllegal parameter value"

-225,"0ut of memory; measurement data overrun"

-230,"Data corrupt or stale"

-231,"Data questionable; requested sample timing not met"
-240,"Hardware error; cannot communicate with measurement hardware"
-240,"Hardware error; CPU board initialization failed"

-240,"Hardware error; GPIB interface failed"

-240,"Hardware error; measurement FPGA FIFO overflow"
-240,"Hardware error; measurement hardware initialization failed"
-241,"Hardware missing"

-250,"Mass storage error: file read/write error"
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-250,"Mass storage error; internal file system could not be opened"
-250,"Mass storage error; USB file system could not be opened"
-253,"Corrupt media; file system corruption detected; reformat needed"
-253,"Corrupt media; internal file system format failed"
-253,"Corrupt media; internal file system scan failed"
-253,"Corrupt media; USB file system scan failed"

-256,"File name not found"

-256,"File or folder name not found"

-257,"File name error"

-257,"File name error; access denied"

-257,"File name error; drive name missing or not recognized"
-257,"File name error; file or folder already exists"

-257,"File name error; file too large"

-257,"File name error; folder is default folder"

-257,"File name error; folder not empty"

-257,"File name error; invalid character in name"

-257,"File name error; not a folder name"

-257,"File name error; path is a folder name"

-257,"File name error; path name missing"

-257,"File name error; path too long"

-257,"File name error; relative path not allowed"

-257,"File name error; unknown file extension"

-292,"Referenced name does not exist"
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+635,"Self-test failed; high DC zero"

+636,"Self-test failed; +7V reference"

+637,"Self-test failed; -10V reference"

+638,"Self-test failed; x1 gain, zero input"

+639,"Self-test failed; x10 gain, zero input"
+640,"Self-test failed; x100 gain, zero input"
+641,"Self-test failed; precharge"

+642,"Self-test failed; x1 gain, non-zero input"
+643,"Self-test failed; x10 gain, non-zero input"
+644,"Self-test failed; x100 gain, non-zero input"
+645,"Self-test failed; T00uA current source"
+646,"Self-test failed; 10uA current source"
+647,"Self-test failed; 2 ohm shunt"

+648,"Self-test failed; AC offset"

+649,"Self-test failed; frequency input"

+650,"Self-test failed; input switch"

+651,"Self-test failed; autocal 10 V range full scale"
+652,"Self-test failed; autocal 10 V range tenth scale"
+653,"Self-test failed; autocal 1 V range full scale"
+654,"Self-test failed; autocal 1 V range tenth scale"
+655,"Self-test failed; autocal 100 mV range full scale"
+656,"Self-test failed; autocal 100 V range reference"
+657,"Self-test failed; autocal 10 kOhm range full scale"
+658,"Self-test failed; autocal 10 kOhm range tenth scale"
+659,"Self-test failed; autocal 1 kOhm range full scale"
+660,"Self-test failed; autocal 100 kOhm tenth scale"
+661,"Self-test failed; autocal 1 MOhm half scale"
+662,"Self-test failed; autocal 100 KOhm to T MOhm transfer"
+663,"Self-test failed; autocal 1 MOhm to 10 MOhm transfer"
+664,"Self-test failed; autocal 10 MOhm internal resistor"
+665,"Self-test aborted; high ac voltage present on input terminals"

+666,"Self-test aborted; high dc voltage present on input terminals"
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+713,"Calibration error; ADC calibration failed; fineDcCancel found non-monotonic value in setup 'ACI"
+713,"Calibration error; ADC calibration failed; fineDcCancel found non-monotonic value in setup 'ACV"
+713,"Calibration error; ADC calibration failed; fineDcCancel found non-monotonic value in setup 'DCV"
+713,"Calibration error; ADC calibration failed; LUT gain for setup 'ACI'"

+713,"Calibration error; ADC calibration failed; LUT gain for setup 'ACV"

+713,"Calibration error; ADC calibration failed; LUT gain for setup 'DCV"

+713,"Calibration error; ADC calibration failed; LUT goal incompatible with ACV"

+713,"Calibration error; ADC calibration failed; Pl offset for setup 'ACI™

+713,"Calibration error; ADC calibration failed; PI offset for setup 'ACV""

+713,"Calibration error; ADC calibration failed; PI offset for setup 'DCV""

+713,"Calibration error; DCV 10M input impedance gain adjustment out of range"

+715,"Calibration error; must perform +100mV DCV calibration before -100mV"

+715,"Calibration error; must perform +100uA DCI calibration before -100uA"

+715,"Calibration error; must perform +10V DCV calibration before -10V"

+715,"Calibration error; must perform 10MOhm calibration before 100MOhm"

+720,"Calibration error; DCV offset out of range"

+721,"Calibration error; DCI offset out of range"

+722,"Calibration error; RES offset out of range"

+723,"Calibration error; FRES offset out of range"

+724,"Calibration error; extended resistance self cal failed"

+725,"Calibration error; 1000V DC correction out of range"

+726,"Calibration error; ACV offset out of range"

+727,"Calibration error; ACI offset out of range"

+730,"Calibration error; precharge DAC convergence failed"

+731,"Calibration error; A/D turnover correction out of range"

+732,"Calibration error; AC flatness calibration failed"

+733,"Calibration error; AC low frequency correction out of range"

+734,"Calibration error; AC flatness calibration restarted by function/range change"
+735,"Calibration error; 1 kHz AC flatness frequency point must be last frequency point in sequence"
+736,"Calibration error; DCI 100uA range self-cal failed"

+740,"Calibration data lost: secure state"

+740,"Calibration information lost; count, security state, security code, string"
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Math Operations Factory Setting

Math State Disabled
Scale Function Null
Null and dB Relative Value Set to 0.0 with auto reference enabled
Upper and Lower Limits 0.0
Histogram Bin counts cleared; 100 bins; auto binning enabled
Statistics Cleared
- dBm Reference Resistance - 600 Q
Calculate Scale (34465A/70A only):
Gain 1.0
Offset 0.0
Reference 0.0
Unit State Off
Unit Null String
Calculate Smoothing (34465A/70A only):
Response Fast
State Off

Triggering Operations Factory Setting
Trigger Count 1
Trigger Source Immediate
Trigger Delay Auto Delay
Sample Count 1
Trigger Slope Negative
VM Comp Output Slope NEG

Pretrigger Count (34465A/70A only) | 0
Triggering (34465A/70A only):

Sample Source Immediate
Sample Timer 1s
Trigger Level 0.0
System-Related Operations | Factory Setting
- Beeper Mode - On

- Thousands Separator = On

Display State On

Reading Memory Cleared

Error Queue See note

- Stored States = No Change

- Calibration State « Secured
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Data Settings Factory Setting
Binary Block Data Format (34465A/70A only):
Border Normal
Data ASCII, 9
Data Transfer (34465A/70A only):
Separator Comma
Header Off
Reading Limits Off

The Error Queue is cleared at power on. It is not cleared by *RST,
SYSTem:PRESet, or a front panel Preset.

Input/Output Configuration Factory Setting
Enable Interfaces:
- LAN « Enabled
- GPIB - Enabled
- USB = Enabled
LAN Settings:2
- DHCP +On
« Auto IP = On
- |P Address - 169.254.4.60 (for 34460A)
« 169.254.4.61 (for 34461A)
« 169.254.4.65 (for 34465A)
« 169.254.4.70 (for 34470A)
« Subnet Mask » 255.255.0.0
« Default Gateway - 0.0.0.0
= DNS Server - 0.0.0.0
- Host Name - K-34460A-nnnnn (for 34460A)3
« K-34461A-nnnnn (for 34461A)
« K-34465A-nnnnn (for 34465A)
« K-34470A-nnnnn (for 34470A)
- LAN Services' = Enable All
(VISA LAN, Sockets, Telnet, Web Server, mDNS, HiSLIP)
GPIB Settings:
- GPIB Address - 22

1 Interface enable or LAN service changes take effect only after you cycle power.

2 LAN setting changes require a LAN restart. From SCPI you must cycle power.

3 Where nnnnn represents the last 5 digits of the instrument serial number.

The instrument uses LAN port 5024 for SCPI Telnet sessions and port
5025 for SCPI Socket sessions.

Keysight Truevolt Series Operating and Service Guide

SCPI Programming Reference

475


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

Service and Repair

Component side of board

For the following measurements, the instrument should be turned on, and the light below the power
switch should be green.

Refer to the detailed images in the table below for exact location information.

Pin Location Detail
Low reference: chassis : 2

J1102 pin 21:
3.3V+5%

Low reference: large metal shield
R1020 (either side of component):
10V £20%

Low reference: large metal shield
E1006 (either side of component):
3.3V£5%
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Pin

Location Detail

Low reference: large metal shield

U1006 (large tab on right side as
shown in picture):

1.2V+5%

Low reference: large metal shield
U1004 pin 3:
5V+5%

Low reference: large metal shield
U301:

pin 2: +16.8V £ 5%

pin 3:-16.4V £ 5%

111tu11t

»
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6. Turntheinstrument on. If the power-on sequence completes and the display appears to function prop-
erly, verify that the instrument is in local mode (the Remote annunciator in the upper right corner of
the display is not on), and run the full self-test ([Utility] > Test/Admin > Self-Test > Full Test). If the
display is illegible, replace the front panel board.

Ensure that all connections (front and rear) are removed when self-test is performed. During self-
test, errors may be induced by signals present on external wiring, such as long test leads that can
act as antennas.

7. Ifthe self test generates an error, record the error code and message and contact Keysight support if
necessary.

8. Ifthe selftest does not generate an error:
a. Ifremote /0 on GPIB (optional) is not working, replace the GPIB board.

b. Ifthe measurements are out of specification, you may wish to calibrate the instrument before
deciding to replace the main board.

c. Ifthefront panel buttons are not working, make sure the unit is in local mode (the Remote annun-
ciator in the upper right corner of the display is not displayed). If that does not solve the problem,
replace the front panel board.

d. Ifthedisplay is dim, adjust the display intensity.

9. Iftheinstrument does not complete the power-on sequence, check the signal frequency at test point
TP200 on the front panel board and verify that it is 29.8 kHz + 500 Hz. If the frequency is not correct,
replace the front panel board.

6 1% "
Wi - Aue

N lli1111}]

''''''
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10. Also verify that the voltage is 3.3 V + 5% at resistor R121, referenced to the instrument chassis. If this
voltage isincorrect, replace the front panel board.
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6. Use the small, flat-blade screwdriver to pry the black latch up and remove it. Note the orientation of
the latch for re-assembly purposes.

—_—

7. Push in on the lever shown, and squeeze the metal frame of the instrument to release the front panel
plastic.

8. Slide the front panel off.

9. Slide the white plastic backing plate to the right and lift up on the left side of the backing plate to
remove it.

10.
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o_ve_the ESD shield by prying it out gently from the plastic housing to which it attaches.

This concludes the disassembly procedure. To re-assemble the instrument, reverse the procedure.
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Bend the cable so that it is extends above the circuit board. Attach the cable to the connector that was
located in the previous step.

Put the module into the unit and slide the GPIB board to the right so that it is flush against the instru-

ment's sheet metal. Use the screw that was removed above to secure the GPIB plate in place.
(1)

This concludes the GPIB installation procedure.
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5. Remove power, disassemble the instrument, and remove the short. Then reassemble the instrument
to complete the security code reset procedure.
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Performance Verification

Values for 34461A DMM
Error from Nominal
Input|Function[1]| Range g::::ll(( 24 hours |90 days|1 year|2 years
100 pA Q +0.02 pA + 0.025 pA
1 mA + 0.060 pA
10 mA +2 pA
Open | DCCurrent {100 mA +4 pA +5pA
1A + 60 pA + 100 pA
3A + 600 pA
10A +1mA
100mV| Q +£3pv +3.5pv
1V 6 Vv =7 v
Short DC Volts 10V £ 40 uv £ 50 uv
100V + 600 pV
1000V + 6 mV +10mV
100 Q 3 mQ +4mQ
1 kQ £5mQ +10mQ
Short | 4-wire Ohms 10 kQ Q + 50 mQ +£100 mQ
100 kQ + 500 mQ +1Q
1 MQ +10Q
10 MQ +100Q

[setect 10 PLC.

@: Quick performance verification test point.
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Values for 34465A DMM
Error from Nominal
Input|Function[1]| Range g:::ll(( 24 hours |90 days|1 year|2 years
1 JA + 50 pA (50E-12 A)[2]
10 pA + 200 pA (£ 200.0E-12 A)L2]
100pA| Q +0.001 pAl2l
1mA £+ 0.030 pA + 0.050 pA
Open | DCCurrent | 10 mA £ 2 uA
100 mA +4 pA £ 5 pA
1A £ 60 pA + 100 pA
3A + 600 pA
10A +1ma
100mv| Q £3pv | + 3.5V
1V +4pv
Short | DCVolts | 10V +30pV | +40 pV
100V + 600 pVv
1000V +6mV
100 Q +3mQ | +4mQ
1kQ £5mQ
Short [4-wire Ohms 10 kO Q 20 m®
100 kQ £ 500 mQ
1 MQ +5Q
10 MQ +£100Q
Short [2-wire Ohms|100 MQ 1kQ

[select 10 PLC.
[2]These values are typical and these ranges are calibrated internally.

Q: Quick performance verification test point.
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Values for 34470A DMM
Error from Nominal
Input|Function[1]| Range g::::ll(( 24 hours |90 days|1 year|2 years
1 pA + 50 pA (50E-12 A)[2]
10 pA + 200 pA (£ 200.0E-12 A)l2]
100pA| Q +0.001 pAl2l
1 mA £+ 0.030 pA + 0.050 pA
Open | DCCurrent | 10 mA +2 pA
100 mA + 4 pA £ 5 pA
1A + 60 pA £+ 100 pA
3A + 600 pA
10A +1ma
100mv| Q £3pVv + 3.5V
1V + 4 v
Short DC Volts 10V +20pVv
100V + 600 pV
1000V +6mV
100 Q +3mQ 4 mQ
1kQ £5mQ
Short [4-wire Ohms 10 ko Q * 20 ma
100 kQ + 500 mQ
1 MQ £5Q
10 MQ +£100Q
Short | 2-wire Ohms|[100 MQ 1kQ

[Vsetect 10 PLC.
[2]These values are typical and these ranges are calibrated internally.

Q: Quick performance verification test point.
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Values for 34460A DMM
Error from Nominal

Input

Resistance |Function[1]| Range g::::ll(( 24 hours| 90 days | 1 year 2 years
100 Q 100 Q +10mQ [ £18mMmQ | £21 mQ | £24 mQ
1kQ 1 kQ Q £38mQ [£120mQ|£ 150 mQ |+ 180 mQ
10 kQ 10 kQ +350mQ| £1.2Q £1.5Q +£1.8Q
tooka | MO o ka +35Q | £120Q | £15Q | +180Q
1 MQ 1 MQ +£40Q +£120Q | £150Q | £180Q
10 MQ 10 MQ Q £16kQ [ £2.1kQ | £4.1kQ | £6.1kQ
100 MQ |2-wire Ohms|[100 MQ + 310 kQ + 810 kQ

[lselect 10 PLC.

Q: Quick performance verification test point.

Values for 34461A DMM
Error from Nominal

Input

Voltage |Function[1]| Range g::::ll(( 24 hours| 90 days 1 year | 2 years

100 mV
100 mV +6puVv £7.5uVvV [ £8.5uv | £10puV
-100 mV
1V
TV 1V + 26 pVv + 37 uv +47 uVvV | £62 VvV
4V +£100pV | £130ppV | £190 pV |+ 230 pVv
10V DC Volts 10V Q
£190puV | £250puV | £400 pV [£500 pVv
-10V
100V
100V +t26mV|x4.1mV | £51mV |£6.6mV
-100V Q
1000V 1000V +26mV | £45mV | £55mV |70 mV
-500V +16mV |[£27.5mV|(£32.5mV|+£40 mV

[select 10 PLC.
Q: Quick performance verification test point.

510 Keysight Truevolt Series Operating and Service Guide


https://www.manualsplus.com/

Performanee Verifieation

Values for 34461A DMM
Input Error from Nominal
Current|Function[1]| Range g:::ll(( 24 hours| 90 days 1 year 2 years
2A 3A +42mA| £46mA | £4.6mA | £5.2mA
1A 1A Q +560pA | £900pA | £1.1mA | £1.3mA
100 mA 100 mA + 14 pA + 35 A + 55 pA + 65 pA
10 mA DC Current 10mA| Q |£2.7pA| =*5pA + 7 A + 8 pA
1 mA 1 mA +0.13pA| £ 036 pA | £0.56 pA | £0.66 PA
100 pA 100 pA + 0.03 pA [+ 0.065 pA|+ 0.075 pA|+ 0.085 pA
[Vselect 10 PLC.
Q: Quick performance verification test point.
Values for 34461A DMM
Input Error from Nominal
Resistance |Function[l]| Range g::;t 24 hours | 90 days | 1year | 2years
100 Q 100Q +6mQ | £12mQ | £14mQ | £16 mQ
1 kQ 1 kQ Q £25mQ [ £90mQ |£110mQ |+ 130 mQ
10 kQ ] 10 kQ £250mQ[(+£900mQ| £1.1Q +1.3Q
Tooke | e oMM ke +25Q | £9Q | +11Q | +13Q
1 MQ 1 MQ +30Q +£90Q +110Q | £130Q
10 MQ 10 MQ Q £1.6kQ | £2.1kQ | £4.1kQ | £6.1 kQ
100 MQ [2-wire Ohms|100 MQ + 310 kQ + 810 kQ
[select 10 PLC.
Q: Quick performance verification test point.
Values for 34465A DMM
Input Error from Nominal
Current|Function[1]l| Range g::::ll(( 24 hours| 90 days | 1 year | 2 years
2A 3A £42mA|£46mA|[£4.6mA|£5.2mA
1A 1A Q |[+560uA|[+800pA|£900pA|£1.1mA
100 mA | DCCurrent {100 mA +14pA | £35pA [ £55pA [ £65pA
10 mA 10 mA Q +2.7 WA £ 5 A +£7 A + 8 uA
1 mA 1 mA £ 0.1 pA |£0.35puA|£0.55 pA|£ 0.65 A

[select 10 PLC.

Q: Quick performance verification test point.
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Values for 34465A DMM
Input Error from Nominal
Voltage |Function[1]| Range 3::::( 24 hours| 90 days | 1 year | 2 years
100 mV
100 mV +6pv +7.5pV [£85uvV| £10pVv
-100 mV
1V
TV 1V 19 v £29puV | £39uV | £54puv
4V +70pV | £120pV |+ 160 pV| £ 220 pv
0V DC Volts 0V Q
£ 130 pV | £240pV [£ 340 uV| £490 pv
-10V
100V
100V £26mV|x4.1mV |£4.6mV|£6.1mV
-100V
1000V 1000V £36mV [ £51mV |[£56mV| £71mV
-500V +16mV |£23.5mV|+£26mV |+ 33.5mV

[select 10 PLC.

Q: Quick performance verification test point.

Values for 34465A DMM
Input Error from Nominal
Resistance |Function[!]| Range 8:::'(( 24 hours | 90 days | 1 year | 2years
100 Q 100Q E6mQ [ £9mMQ | £10mQ | £11 mQ
1kQ 1kQ Q +£25mQ | £35mQ | £45mQ | £ 55 mQ
10 kQ 10 kQ 250 mQ |+ 350 mQ|£ 450 mQ |+ 550 mQ
4-wire Ohms
100 kQ 100 kQ +£25Q | £35Q | £45Q | £55Q
1 MQ 1 MQ +25Q +65Q +75Q +85Q
10 MQ 10 MQ
+1.1kQ | £2.1kQ | £2.6kQ | £3.1kQ
10 MQ 10 MQ Q
2-wire Ohms
100 MQ 100 MQ +101kQ | £201kQ [ £301kQ | £401kQ

[setect 10 PLC.

@: Quick performance verification test point.
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Values for 34470A DMM
Input Error from Nominal
A [1] Quick
Current|Function Range Check 24 hours| 90 days | 1 year | 2 years
2A 3A + 4.2 mA + 4.6 mA + 5.2 mA
1A 1A Q + 560 uA | £ 800 A | £ 900 pA [ £ 1.1 mA
100 mA | DCCurrent {100 mA +14pA | £35pA [ £55pA [ £65pA
10 mA 10 mA Q +2.7uA | £5pA + 7 A + 8 pA
1 mA 1 mA +£ 0.1 pA |£0.35pA|£0.55 pA|£ 0.65 A
[Mselect 10 PLC.
Q: Quick performance verification test point.
Values for 34470A DMM
Input Error from Nominal
A [1] Quick
Voltage | Function Range Check 24 hours |90 days | 1 year | 2 years
100 mV
100 mV £6uVv +7.5uV +8puv
-100 mV
1V
v 1V 14V | £19uV | £24puV | £29 pV
4V +52uV | £72uV | £84puV [£100 pVv
10V DC Volts 0V Q
+ 100 pV [£ 150 pV|£ 180 pV|£ 220 pVv
-10V
100V
100V £26mV|(3.8mV|(x44mV|(+4.6 mV
-100V Q
1000V 1000V £36mV | £48mV|(£54mV |56 mV
-500V £16mV [£22mV|[£25mV | £36mV
[Msetect 10 PLC.
@: Quick performance verification test point.
Values for 34470A DMM
Input Error from Nominal
- - [1] QUiCk
Resistance |Function Range Check 24 hours| 90 days | 1 year 2 years
100 Q 100Q £ 6 mQ +9mQ | £10mQ [ £11 mQ
1kQ 1 kQ Q £25mMQ [ £35mQ | £45mQ | £55mQ
10 kQ 10 kQ +£250mQ |+ 350mQ |+ 450 mQ |+ 550 mQ
4-wire Ohms
100 kQ 100 kQ +25Q +3.5Q +45Q +55Q
1 MQ 1 MQ £25Q £65Q £75Q £85Q
10 MQ 10 MQ
£1.1kQ [ £2.1kQ | £2.6kQ | £3.1kQ
10 MQ 10 MQ Q
2-wire Ohms
100 MQ 100 MQ +101kQ | £201kQ [ £301kQ | +401kQ

[select 10 PLC.
Q: Quick performance verification test point.
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516

ACV Values for 34461A DMM
Input Error from Nominal
Vrms |Frequency| Range | Filter g::::ll(( 24 hours| 90 days | 1 year | 2 years
1 kHz £60pV | £80pV | £90pV | £100 pVv
100 mV| 50kHz (100 mV|200 Hz +140pV | £160pV |+ 170 pV | £ 180 pVv
300 kHz Q +4.5mV
1 kHz £ 600V [£800pV|£900pV| £1mV
1V 50 kHz 1V |200Hz +14mV|x16mV|+1.7mV|+£1.8mV
300 kHz 45 mV
0.03V 1 kHz 200 Hz £2mV 3 mV
1V 1 kHz 200 Hz £24mV|(£35mV|£3.6mV|£3.7mV
10 Hz 3 Hz £6mV +8mVv +9mV [ £10mV
100 Hz 20 Hz =6 mV £+8mV [ £9mV | £10mV
20 kHz 1ov 200 Hz 6 mV +8mV £9mV [ £10mV
ov 50 kHz Q t14mV |[x16mV | £17mV | £18mV
100 kHz 200 Hz + 63 mV £ 68 mV
300 kHz + 450 mV
1 kHz Q +60mV | £80mV | £90mV |+ 100 mV
ooV 50 kHz 100V |200 Hz +£140mV |+ 160 mV|(£ 170 mV|£ 180 mV
70V 300 kHz £33V
750V 1 kHz 450 mV |+ 600 mV|£ 675 mV |+ 750 mV
210V 50 kHz 750V [200 Hz £510mV|£ 606 MV|[£ 627 mV|+ 648 mV
70V 300 kHz 6.6V

Q: Quick performance verification test point.
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ACI Values for 34460A and 34461A DMMs
Input Error from Nominal
. Quick
Current, rms|Frequency | Range | Filter Check 24 hours |90 days|1 year|2 years
1 kHz
2A 3A |[200Hz + 5.8 mA
5 kHz
1 kHz
1A 1A |200Hz + 1.4 mA
5 kHz
10 Hz 3Hz
100 mA 1 kHz 100 mA|200 Hz + 140 pA
5 kHz 200 Hz
100 pA 1 kHz 4.1 uA
1 mA 1 kHz 5 A
10 mA [200 Hz
1 kHz
10 mA 14 pA
5 kHz
1 kHz
1 mA 1 mA |200Hz 1.4 pA
5 kHz
1 kHz
100 pA 100 uA [200 Hz 0.14 pA
5 kHz Q

Q: Quick performance verification test point.
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ACV Values for 34465A and 34470A DMMs
Input Error from Nominal
Vrms |Frequency| Range | Filter g::::ll(( 24 hours| 90 days | 1 year | 2 years
1 kHz £40pV | £60pV | £70uV | £80pV
100 mV| 50kHz (100 mV|200 Hz +£80uV | £90puV [£100puV | £110 pVv
300 kHz Q +1.1mV
1 kHz 400 uVvV | £ 600 pV | £ 700V | £800 VvV
1V 50 kHz 1V |200Hz £800pV [£900pV| £1mV |£1.1mV
300 kHz 11 mVv
0.03V 1 kHz 200 Hz +2mV
1V 1 kHz 200 Hz £22mV|(£24mV|£2.5mV|£2.6mV
10 Hz 3 Hz
100 Hz 20 Hz +4 mV + 6 mV =7 mV + 8 mV
10V 20 kHz 1oV 200 Hz
50 kHz Q £ 8 mV £9mV [£10mV | £11mV
100 kHz 200 Hz +£20mV
300 kHz +£110 mV
1 kHz Q £40mV | £60mV | £70mV | £80mV
LoV 50 kHz 100V [200Hz +80mV [ £90mV |[£ 100 mV |+ 110 mV
70V 300 kHz + 800 mV
750V 1 kHz £750mV|[£+£900mV|{£975mV| £1.1V
210V 50 kHz 750V [200 Hz £330mV|[£ 351 mV|[£372mV|£ 393 mV
70V 300 kHz 1.5V

Q: Quick performance verification test point.

ACI Values for 34465A and 34470A DMMs

Input Error from Nominal
. Quick
Current, rms |Frequency| Range | Filter Check 24 hours | 90 days |1 year|2 years
1 kHz
2A 3A |[200Hz + 5.8 mA
5 kHz
1 kHz
1A 1A |200Hz +1.1mA | £1.3mA +1.4mA
5 kHz
10 Hz 3 Hz
100 mA 1 kHz 100 mA|200 Hz +£110pA | £ 130 A + 140 pA
5 kHz 200 Hz| Q
100 pA 1 kHz 4.1 pA
1 mA 1 kHz £ 4.7 A 4.9 pA £ 5puA
10 mA (200 Hz
1 kHz
10 mA +£11pA £ 13 A + 14 pA
5 kHz

518

Keysight Truevolt Series Operating and Service Guide



https://www.manualsplus.com/

Performanee Verifieation

ACI Values for 34465A and 34470A DMMs

Input Error from Nominal
. Quick
Current, rms Frequency | Range | Filter Check 24 hours | 90 days |1 year|2 years
1 kHz Q
1 mA 1mA [200Hz +1.1pA | £1.3pA + 1.4 pA
5 kHz
1 kHz
100 pA " 100 pA (200 Hz +0.110 pA|£ 0.130 pA| £ 0.140 pA
5 kHz

Q: Quick performance verification test point.
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Calibration Adjustment Procedures

5. Remove power, disassemble the instrument, and remove the short. Then reassemble the instrument
to complete the security code reset procedure.
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Calibration Adjustment Procedures

4. Reset the security code to the factory default:
a. Press[Shift] > [Utility] > Test / Admin > Security > New Code.
b. Enter AT3446XA asthe new passcode.
c. PressDone.
d. Verify the new code and press Yes to confirm the change.

5. Remove power, disassemble the instrument, and remove the short. Then reassemble the instrument
to complete the security code reset procedure.
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Calibration Adjustment Procedures

Next Procedure ::>
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Calibration Adjustment Procedures

Next Procedure ::>
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ADC 238, 540, 555
ADDRess 407
ADJust 369

adjustments 522, 528-529, 540, 553,
555, 569

Admin 148

Aliasing 178

ALL 209, 219, 231, 239, 294, 423
APERture 328, 338, 347-348, 360, 380
APERture Enabled 381

APERture ENABled 329, 360

ASCII String Parameters 199

AUTO 198, 221, 227, 246, 251, 253, 255,
283, 300-301, 317, 324, 326-327,
333, 340, 344, 352, 355, 358, 363,
372,377,379, 382, 386, 430

Autocal command 267
Autocalibration 140

Automatic input impedance 382
automatic trigger delays 455

Autorange 246, 251, 253, 255, 283, 355,
379

Autozero 311, 333, 358, 386
Autozero On/Off 174
AVERage 213, 231, 233

Average, moving 235-236

B

BANDwidth 321, 374

Keysight Truevolt Series Operating and Service Guide

Bar Meter 122

battery 491

BEEPer 395-396

BMP 264

Boolean Parameters 199
BORDer 262

Burden Voltage 191

BUS 199, 433

C

CALCulate 213, 215-217, 219-229, 231,
233, 235-236

AVERage Subsystem 230
histogram 219-222
HISTogram Subsystem 218
LIMit Subsystem 214
SCALe Subsystem 223
scaling 229
smoothing 235-236
TCHart
STATe 237
CALCulate Subsystem Introduction 211

calibration 505, 509, 514-515, 520, 522-
523, 527-532, 540, 544, 553, 555,
559, 569

CALibration 238-243, 445
calibration adjustments 529
calibration count 532

Calibration Errors 459
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CALibration Subsystem 238
Capacitance 77
CAPacitance 246, 283, 315-319

Capacitance Measurement
Considerations 177

Capacitance Offset Calibration (Optional)
552, 568

Capacitance Theory 176

Capacitance Verification (Optional Veri-
fication Test) 521

Carrying Handle 41

CATalog 294, 422

CD-ROM 195

CDIRectory 295

celsius 368, 370

Characteristics 328, 347, 360, 380
Chart 125

CHECk 368

CLEar 220

CLEAr 213, 215, 233, 261

CLICk 396

CLS 198, 267

CODE 240

Command Errors 459

Command Quick Reference 434
Command Separators 197
Command Summary 244,262,281, 307

Commands by Subsystem 200

Common Mode Errors 192
COMMunicate 406-415, 417
CONDition 390-391
CONFigure 246-253, 255
Configure 1/0 145
CONFigure Subsystem 244
CONFigure? 246
configuring remote interface 28, 33
contacting Keysight 36
Continuity 78

CONTinuity 247,284,314
CONTinuous 334
Continuous Mode 48
CONTrol 408

COPY 295

count 532

COUNt 220, 231, 239, 307-308, 402,
424,428

CSEParator 304

CURRent 248, 285, 314, 321-334
current fuse replacement 493
current verification 515

Current, DC 63

D

DATA 216, 219, 257-259, 262, 264, 304,
306

Data Log and Digitize Mode Default Set-
tings 49
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Data Log Mode 48, 82, 182 Delay, trigger 98

Data Log Mode Features 182 delays, trigger 455
Data Logging 82 DELete 296, 423
Data Logging Local/Remote DESCription 423

Interaction 181, 187
DESired 279

Data Logging, Trend Chart 128 . B
Device-Specific Errors 459

DATA Subsystem 257 .
Device Clear 200, 408

DATA2 335
DHCP 408

DATE 397
Digitize Mode 48, 87

DATE? 240, 394

Digitizing 87
DB 223
Digitizing Local/Remote Interaction 181,
dB Scaling 104 187
DBM 224 Digitizing Measurements 178
dBm Scaling 104 Digitizing Mode 179
DC 248, 255, 285, 290-291, 294, 322- Digitizing, Trend Chart 128

333, 375, 376-377, 380-386 )
Diode 79

DC Current 63,172, 314, 331, 333
DIODe 249, 286, 314

DC Current Gain Calibration 549, 564 _
disassembly 487

DC current verification 520 i
Discrete Parameters 199

DC measurements 454
DISPlay 199, 260-261

DC Voltage 58, 314, 382-384, 386 )
Display Bar Meter 122

DC voltage measurements 58 ] ]
Display Histogram 134

DCI 63 . .
Display Introduction 115

DCV measurements 58 )
Display Number 117

DCV tutorial 58 .
DISPlay Subsystem Introduction 260

DEFault 197 . .

Display Trend Chart (Continuous Mode)
Default Settings 244, 281, 473 125
DELay 309, 429-430 Distributor installed options 26
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dmm 368, 370
DNS 409
DOMain 409
DOWNload 304

Drivers 195

E
ENABLle 278, 390, 392, 406, 418
End-Or-ldentify 198
ERRor 398, 424
Error Messages 459
Error Queue 459

Errorsin High Resistance
Measurements 167

ESE 198, 268
ESR? 269

Estimating High-Frequency (Out-of-
Band) Error 170

EVENt 258-259, 391-392
Event Status Enable 274
Execute SAMPle 311
Execution Error 459

Ext Trig BNC 433

EXTernal 199, 433

F

Factory installed options 26

Factory Reset 262, 275, 309-310, 312,
315-316, 328, 347, 360, 380, 397,
403, 473

Factory Settings 473

FAST 235, 334

features 47

FETCh? 203

Files, Manage 143

finishing adustments 553, 569
firmware update 35

flatness 544, 559

flatness adjustments 528
flatness calibration 544, 559
FNAMe 304

FORMat 262, 264, 304-305
FORMat Subsystem 262
Frequency 80

FREQuency 250, 287, 314, 338-345

Frequency and Period Measurement
Errors Frequency and Period Meas-
urement Errors Frequency and
Period Measurement Errors 172

frequency gain verification 514
FRESistance 251, 288, 314, 347-357
FRONt 208

Front and rear terminals 208

front panel 24

Front panel keys 51

Front panel menu reference 51

FRTD 252, 289, 366-367

FTHermistor 371
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FUNCtion 224, 314
functions 47

fuse replacement 493

G
GAIN 225-226
gain adjustment 527-528
gain verification 509, 514
GATeway 410
GPIB 195, 407
GPIB option 496

Ground Loops, Noise 165

Handle 41

HCOPy 264

HCOPy Subsystem 264

Help 42

HELP 399

Help system 42

HI-z 382

High-Voltage Self-Heating Errors 191

High-Frequency (Out-of-Band)
Error 170

High-Frequency Signal Content and True
RMS Accuracy 169

High-Speed AC Measurements 174

High-Speed DC and Resistance Meas-
urements 175

Keysight Truevolt Series Operating and Service Guide

High Resistance Measurement Errors 167
Histogram 134

HISTogram 219-222

HNAMe 279

hold readings 101

HOST 418

HOSTname 411

How Sample Rate/Interval is
Determined 194

HP34401A 400

|
I/0 Configuration 145
LAN 423, 425
IDENtify 278, 400
IDN? 270
IEEE 488.2 Commands 198, 272
IEEE 488.2 Common Commands 265

IMMediate 199, 204, 213, 215, 233, 395,
402, 433

IMPedance 382

INFormation 305

INITiate 204

Input impedance 382

Input terminal measurement limits 18
INSTall 425

Instrument Errors 459

Instrument Preset 262, 309, 312, 397,
403, 473
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integration table 454 Limits 111

integration time 454 Limits, measurement 18

INTernal 430, 433 Line Noise Voltages, Rejecting 164
internal DMM 368 LOAD 299-300

internal fuse replacement 493 Loading Errors (AC volts) 190
Interval and Sample Rate 194 Loading Errors (DC Voltage) 163
Introduction to instrument 23 Local key 260

Introduction to the SCPI Language 196 Local/Remote Interaction 181, 187
IPADdress 412 LOCK 420-421

Low-Power 354, 366-367

Low-Level Measurement Errors 192
Keysight 36

LOWer 216, 221, 341
Keysight 10 Libraries Suite 195

LPOWer 354, 367

L LRN 272
LABel 401 LXI 278-280
LAN 408-415, 417 LXI Subsystem 278

configuring 279

LAN configuration 28

MAC 412
LAN Configuration 33

Magnetic Loops, Noise 164

LAST 257
Making High-Speed AC
Leakage Current Errors 193 Measurements 174
Learn String 272 Making High-Speed DC and Resistance
LEVel 430 Measurements 175

Level Triggering 179 Manage Files 143

Level Triggering Details 92, 188 Master Summary 276

LICense 422-425 Math Functions 228

LIMit 215-217, 442 Math Introduction 102
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Math Limits 111 MMEMory Subsystem - STATe and

PREFerence Files 297
Math Null 103

MODE 334
Math Scaling 106

_ Models and options 26
Math Smoothing 109

MOVE 296
Math Statistics 110

) Mx-B Scaling 228
MAXimum 197, 231

Maximum limits 18 N
MDIRectory 295 NAME 420
MDNS 278-279 NEGative 205, 432
MEASure 283-291, 434 NEXT 398
MEASure Subsystem 281 Noise Caused by Ground Loops 165
Measurement Considerations 161 Noise Caused by Magnetic Loops 164
Measurement Considerations, Capa- Noise Rejection 164
citance 177

Nonvolatile Memory 382, 418
Measurement limits 18
Notices, safety 13

Measurement Tutorial 160
NPLC 328, 330, 347, 349, 360-361, 380,

Measurements 57 383
Measurements Below Full Scale 191 Null 103
MEDium 235 NULL 315-317, 322-324, 339-340, 350-

Menu reference 51 352, 362-363, 375-377

Minimizing Power Dissipation Effects 167 NULL Reading 174

MINimum 197, 231 Number 308
MMEMory 294-296, 299-301, 304-306, pretrigger 308
397, 403 Numeric Parameters 198
MMEMory Subsystem - Data Transfer Nyquist Rate 178
Commands 302
MMEMory Subsystem - General Purpose 0

File Management 292 OCOMpensated 353, 365
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OFF
autoranging 317

ONCE 326-327, 333, 355, 358, 372, 379,
386

OPC 198, 272-273
OPC? 273

OPERation 390-391
OPT? 273

Options and models 26
Out-of-Band Error 170
OUTPut 205

OWNer 420

P
Parameter Settings 197

Parts, Replaceable 486

password 530

Performance Verification Tests 502
Period 80

PERiod 287, 314, 338-345

Period and Frequency Measurement
Errors 172

PLC 328, 347, 360, 380, 383, 452
PNG 264

POINts 220, 257-258

POSitive 205, 432

power-on self-test 485

Power-On Status Clear 274

Power-on/reset 473

Power Dissipation Effects, Minimizing 167
power supplies 478

Power supply voltages 481
PREFerences 299

Preferences Store and Recall 141
PRESet 309, 391, 397, 401, 403, 473
PRETrigger 308

Probe Hold 101

Probe Type Choice, Temperature 173
PROMpt 414

PSC 274, 390, 392

PTPeak 231

Query Errors 459

Querying 197

QUEStionable 391-392
Questionable Data Register 274

Quick Reference 434

R? 206
rack 45
rack mount 45

range 452

RANGe 221, 317-318, 325-326, 341,
343-344, 354-355, 378-379

range table 452
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RATio 255, 291, 314, 384 Resistance Measurement

Considerations 166
RCL 274

resolution 452
RDG_STORE 306

RESolution 331, 356, 360, 384
RDIRectory 295

resolution table 452, 454
READ? 207

RESolved 279
READing 304-305

RESPonse 235
reading acquisition 96

RESTart 280
readings 96

Return Format 311
REAR 208

Returns 318
rear panel 25

autoranging 317
RECall 300-301

pretrigger 308
REFerence 223-224, 227, 366

o . . RJUNction 369
Rejecting Power-Line Noise Voltages 164

RLIMit 305
RELease 420

ROUTe 208
remote interface 28

Row limit 305

REMOve 259

) ) RST 198, 275, 397, 403
Removing Test Lead Resistance

Errors 166 RTD 252, 289, 362, 366-367, 371
repair 476, 526, 533, 542-543, 546-548,

550-551, 557-558, 561-563, 565- S

567

Safety information 11

Replaceable Parts 486 Safety notices 13

replacing fuses 493 Safety symbols 13

REQuest 421 SAMPle 307-309, 311

RESet 280 Sample Rate and Interval 194

Reset state 473 SAMPle Subsystem Introduction 307
Resistance 67 SAV 274

RESistance 251, 288, 314, 349-358, 366 SCALe 993-999
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Scaling 106, 229, 443

function 314, 322-324, 339-340,
350-352, 362

reference 255, 291

units 229
Scaling, dB/dBM 104
SCPI Command Terminators 198
SCPI Parameter Types 198
SDEViation 231
SDUMp 264

SECondary 328, 332, 345, 364, 380,
384-385

Secondary Measurements 94
SECondary, CAPacitance 319, 357
SECure 240-241

security 530

SECurity 402

security code override 498, 534
SELect 301

Self-Heating Errors 191
self-test 485

Self-test 277

Self-Test Errors 459

SENSe 314-319, 321-334, 338-345,
347-358, 360-369, 371-372, 374-
386

{FREQuency|PERiod} Subsystem 337

{RESistance|FRESistance}
Subsystem 346

CURRent Subsystem 320

DATA2 Subsystem 335

DATA2? 335

TEMPerature Subsystem 359

VOLTage Subsystem 373
SENSe Subsystem Introduction 314
Serial Poll 276

service 476, 526, 533, 542-543, 546-
548, 550-551, 557-558, 561-563,
565-567

Service Request 408
enable 391
Settling Time Effects 190
Setup, System 150
SLOPe 205, 432
SLOW 235
SMASk 413
Smoothing 109
SMOothing 235-236
SNAMe 279
SOURce 309, 430, 433
SRE 275
Standard Event Register 274
Standard Operation Register 274

STATe 217,222, 228-229, 233, 236,
241, 278, 300-301, 315-317, 322,
339, 350, 362, 375, 396

State Store and Recall 141
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Statistical functions
maximum value 197
minimum value 197

Statistics 110

STATus 390-392

Status Byte Register 274

STATus Subsystem 387

STB? 276

STORe 241, 299-300, 306

STRing 242

support 36

SWiTch 334

Symbols, safety 13

Syntax Conventions 196

SYSTem 395-404, 406-415, 417-418,
420-425

LICense Subsystem 422
LOCK Subsystem 419
System Setup 150

SYSTem Subsystem - General Purpose
Commands 393

SYSTem Subsystem - 10
Configuration 405

taking readings 96
TELNet 414-415
TEMP? 242,394
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TEMPerature 199, 210, 252, 289, 360-
369, 371-372, 403

Temperature (34460 and 34461A) 70
Temperature (34465A and 34470A) 72
Temperature Measurements 173
Temperature Probe Type Choice 173
TERMinals 208, 327

TEST 209

Test Lead Resistance Errors,
Removing 166

Test/Admin 148
TEXT 199, 260-261
The Sampling Rate 178
Thermal EMF Errors 163
THERmistor 367, 371
thermocouple 368, 370-371
thermocouple type 371
THReshold 258-259
TIME 403
TIME? 242, 395
TIMeout 342
TIMer 311

set 311
TRANsducer 366-367, 371
TRANsform 219-222
Trend Chart (Continuous Mode) 125

Trend Chart (Digitizing and Data Logging
Modes) 128
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TRG 276

TRIG 430

Trigger 307, 309, 430

TRIGger 205, 428-430, 432-433
Trigger delay 98

Trigger Delay 429

trigger delays 455

TRIGger Subsystem 427
triggering 96

Troubleshooting 481

True RMS AC Measurements 168

True RMS Accuracy and High-Frequency
Signal Content 169

TST? 277
TYPE 367

U
UNIT 198, 210, 228-229
units 369-370
Unnecessary Signal Errors 193
UPDate 415
updating firmware 35
UPLoad 306
UPPer 216, 221, 318, 325, 343, 354, 378
UPTime 403
USB flash drive 418
User installed options 26

Utility Menu 139

Utility, Store and Recall 141

Vv
VALid 301

VALue 243, 316-317, 323-324, 340,
351-352, 362-363, 376-377

verification 509, 514-515, 520
Verification Tests 502
VERSion 404

VIEW 261

VM Comp Output (BNC) 458

VOLTage 253, 255, 290-291, 343-344,
374-386

voltage verification 515

Voltmeter Complete 458

W
WAI 277
Wait-for-trigger 276, 309-310, 312
Web Interface 153, 195
Web Ul 153
WINS 417

WMESsage 404, 415

V4
ZERO 333, 358, 372, 386

zero offset verification 505
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