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Safety Notice

As described in the International Electrotechnical Commission (IEC) Standard IEC 664, digital
multimeter measuring circuits (e.g., B&K Models 5492B) and the USB terminal are Installation
Category Il (CAT II). All other instruments’ signal terminals are Installation Category | and must

not be connected to mains.

This equipment is a POLLUTION DEGREE 2, INDOOR USE product.

Safety Summary

The following safety precautions apply to both operating and maintenance personnel and
must be observed during all phases of operation, service, and repair of this instrument.
Before applying power, follow the installation instructions and become familiar with the
operating instructions for this instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an
electrical ground. This instrument is grounded through the ground conductor of the
supplied, three-conductor ac power cable. The power cable must be plugged into an
approved three-conductor electrical outlet. Do not alter the ground connection. Without the
protective ground connection, all accessible conductive parts (including control knobs) can
render an electric shock. The power jack and mating plug of the power cable meet IEC
safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of
any electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Instrument covers must not be removed by operating personnel. Component replacement
and internal adjustments must be made by qualified maintenance personnel. Disconnect the
power cord before removing the instrument covers and replacing components. Under certain
conditions, even with the power cable removed, dangerous voltages may exist. To avoid
injuries, always disconnect power and discharge circuits before touching them.

DO NOT SERVICE OR ADJUST ALONE

Do not attempt any internal service or adjustment unless another person, capable of
rendering first aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY THE INSTRUMENT
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Do not install substitute parts or perform any unauthorized modifications to this instrument.
Return the instrument to B&K Precision for service and repair to ensure that safety features
are maintained.

WARNINGS AND CAUTIONS

WARNING and CAUTION statements, such as the following examples, denote a hazard
and appear throughout this manual. Follow all instructions contained in these statements.

A WARNING statement calls attention to an operating procedure, practice, or condition,
which, if not followed correctly, could result in injury or death to personnel.

A CAUTION statement calls attention to an operating procedure, practice, or condition,
which, if not followed correctly, could result in damage to or destruction of parts or the
entire product.

WARNING: Do not alter the ground connection. Without the protective ground
connection, all accessible conductive parts (including control knobs) can
render an electric shock. The power jack and mating plug of the power cable
meet IEC safety standards.

WARNING: To avoid electrical shock hazard, disconnect power cord before removing
covers. Refer servicing to qualified personnel.

CAUTION: Before connecting the line cord to the AC mains, check the rear panel AC line
voltage indicator. Applying a line voltage other than the indicated voltage can
destroy the AC line fuses. For continued fire protection, replace fuses only
with those of the specified voltage and current ratings.

CAUTION: This product uses components which can be damaged by electro-static
discharge (ESD). To avoid damage, be sure to follow proper procedures for
handling, storing and transporting parts and subassemblies which contain
ESD-sensitive components.
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SAFETY SYMBOL

& This symbol serves as a warning to users of the input safety ratings. Refer to the
operating instructions for details.

; Electrical Shock hazard.
H7 Chassis ground symbol.

CAT | IEC Measurement Category |.
(1000V) Inputs may be connected to
mains (up to 300 VAC) under
Category Il overvoltage conditions.

CAT Il IEC Measurement Category Il.
(300V)

Compliance Statements

Disposal of Old Electrical & Electronic Equipment (Applicable in the European
Union and other European countries with separate collection systems)

This product is subject to Directive 2002/96/EC of the European
Parliament and the Council of the European Union on waste
electrical and electronic equipment (WEEE) , and in jurisdictions
adopting that Directive, is marked as being put on the market after
August 13, 2005, and should not be disposed of as unsorted
municipal waste. Please utilize your local WEEE collection facilities
in the disposition of this product and otherwise observe all applicable

_ requirements.
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CE Declaration of Conformity

The 5492B and 5492BGPIB meets the requirements of 2006/95/EC Low \oltage Directive and
2004/108/EC Electromagnet Compatibility Directive.

Low Voltage Directive
- EN61010-1: 2001 (2" edition)
Safety requirements for electrical equipment for measurement, control, and
laboratory use.

EMC Directive
- EN61326-1:2006
- EN 61326-2-2: 2006
Electrical equipment for measurement, control, and laboratory use.
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General information

O Q Press both sides indicated by the arrows and pull to
\ : b] remove fuse box.

Fuse Holder \

(1
110

\oltage Indicator Window

There is a second fuse with a fuse holder located in the front panel of the multimeter. This is an over
current protection fuse for the low current measurement input. It is rated for a T2AL, 250 V fuse. To
remove and replace this fuse, see the illustration below:

To remove, use a flat head screw driver or a coin to
insert into the slid and turn counter-clockwise to
open. Similarly to put back the fuse box, push the
box down and turn clockwise.

T2AL [ 250V

Fuse Box

There is a third fuse located inside the instrument which protects the 12 A input terminal if current
exceeds the maximum rating. Itis a 6 x 32 mm 250V, 20 A fast acting high energy ceramic fuse.

10
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Overview

Measurement function keys

Select measurement function: DC voltage and current, AC voltage and current, 2-wire and 4-wire
resistance, frequency, period, continuity and diode test.

Math function keys

Select math function: mX+b, %, dB, dBm and Rel.

Menu operation keys

(i ] . (<) Open/Close menu

(st ] . [ ] Recall the menu performed last

KN Move through selections within menu level, sub-menu level or parameter level
) Move through selections within menu level, sub-menu level or parameter level.
LA Move up a level.

Lv) Move down a level.

E(ENTER) Save the changes made on “parameter” level, and return to the “sub-menu” level.
(ESC) Cancel the changes made on “parameter” level, and return to the “sub-menu”
level.

Range and measurement speed keys
Select a higher range and disable auto ranging.
Select a lower range and disable auto ranging.

Hiald

Toggle between auto ranging and manual ranging.

(it ] . (W) set measurement speed to Fast.

— (A ] set measurement speed to Medium.

—

st ] _, [Aw | 5et measurement speed to Slow.

Trig/Hold Key
Iri Trigger a measurement from the front panel.

(st ] . (e Hold a stable reading on the display when selected numbers of samples are

within the selected tolerance.
Shift/Local keys

Used to access shifted keys (labels are in blue).
(LOCAL) Exit remote operation and set back to local operation.

13
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Overview

: TRIGger MENU

3. PERCENT Set the reference value for PERCENT function.

4. dB REF Set the dB reference voltage value.

5. dBm REF Set the dBm reference impedance value.

6. LIMIT TEST Enable or disable the limit testing.

7. HIGH LIMIT Set the high limit for limit testing.

8. LOW LIMIT Set the low limit for limit testing.

9. LIMIT BEEP Set the beep mode for limit testing. Select from: NEVER, HlI, IN, LO, OUT.

1:TRIG MODE — 2:TRIG DELAY |

1.

2. TRIG DELAY

TRIG MODE

D : SYStem MENU

Select the trigger source.

Select IMM (Immediate), MAN (Manual), BUS, or EXT (External) trigger
source.

Select AUTO or MANUal trigger delay mode. Selecting manual will allow
you to specify a time interval which is inserted before a measurement.

1:RDGS STORE — 2:RDGS COUNT — 3:SAVED RDGS — 4:BEEP —5:SAVE CNFG
— 6:LOAD CNFG — 7:DISPLAY — 8:KEY SOUND — 9:TEST

1. RDGS STORE Enable or disable reading memory.

E : Input / Output MENU

2. RDGS COUNT Set the number of readings to be saved (2 to 512).

3. SAVED RDGS Recall readings stored in memory.

4. BEEP Enable or disable the beeper function

5. SAVE CNFG Save the present configuration as one of the 10 user’s settings.
6. LOAD CNFG Restore factory or one of the 10 user’s settings

7. DISPLAY Enable or disable the front panel display.

8. KEY SOUND Enable or disable the key sound when you press a key.

9. TEST Perform a complete self-test.

1:GPIB ADDR — 2:INTERFACE — 3:BAUD RATE— 4:PARITY— 5:TX TERM— 6:RETURN

1. GPIBADDR Set the GPIB bus address. (0 to 31)
2. INTERFACE Select between GPIB and USB/RS232 as the remote control interface.
3. BAUD RATE Select the baud rate for USB/RS232C operation.
Select from: 115.2K, 57.6K, 38.4K, 19.2K, 9600,4800, 2400.
4. PARITY Select the parity mode for USB/RS232C operation.
Select from: NONE, EVEN, ODD.
5. TXTERM Select the terminal character for USB/RS232C communication.
Selection from: LF, CR, LFCR
6. RETURN Enable or disable echoing command strings.

F : CALibration MENU (This function is not available)

1:SECURED — 3:CAL DATE — 4:CAL COUNT

15
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Overview

Table 2-2  Factory Default Settings
Setting Factory Default
Autozero On
Buffer No effect
Continuity
Beeper On
Digits 41/2
Rate Fast(0.1 PLC)
Threshold 10Q
Current(AC and DC)
Digits(AC) 51/2
Digits(DC) 51/2
Filter On
Count 5
Mode Moving average
Range Auto
Relative Off
Value 0.0
Rate(AC) Medium(10PLC)
Rate(DC) Medium( 1 PLC)
Diode test
Digits 51/2
Range 1 mA
Rate Medium(1 PLC)
Frequency and Period
Digits 51/2
Range 12V
Relative Off
Value 0.0
Rate Slow(1 sec)
DCV
Function No effect
GPIB 8
Address SCPI
Language Off
Limits ON
Beeper +1
High limit -1
Low limit Off
mX+b 1.0
Scale factor 0.0
Offset Off
Percent 1.0

Reference

20
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Basic Measurements

W

MM

BK PRECISION®

54928

5¥2 Digit Multimeter

SENSE

INPUT
Vet

S BREREREREREE ;

RS RO TG kN ATO R LT W B S — DC Voltage
Source
— mv\\mu H \lﬁeq | [omd] [ ] [we]
H 0 H (v [a] [aeo] [mo] [sor]
N 0155 LEVEL TR e sCmd LocAL

I ——

Input Resistance =10 MQ on 1000 V and 120 V ranges;
>10GQon 12V, 1.2V and 120 mV ranges

CAUTION:  Maximum Input = 1010 V peak

W

BK PRECISION ©

o, W O R

ADRS  RMT  HOLD TRIG MEM AUTO REL FILT MATH [ERRl SHIFT

C}\_/C}\_/D\_/—’\

SENSE
Q4w

5492B 512 Digit Multimeter

INPUT
Vo

”;)AC Voltage
Source

POVER ” sy H H pcv‘ H zw” H Freq ” Hamt OH “ Rel H “ Mi:B H

[v ] [a][aso] [ms] [sin]

h CHOICES * LEVEL AIT\T]‘ZR* ES(" LOCAL

\\LO—O—Q

T2AL 250V

O—O—OJ/

Input Impedance = 1 MQ,100 pF
CAUTION:  Maximum Input =750 V RMS or 1000 V peak

Figure 3-1 DC and AC Voltage Measurement Connections

23
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Basic Measurements

4. Press E(ENTER) to confirm the reference value, and the message “CHANGE SAVED” will be
displayed for a moment, then the multimeter will return to the submenu level. Press (ESC) to
cancel the reference value input, and the multimeter will return back to the submenu level without
changing the reference value.

5. Press (%t | — (€] key to exit the menu and return to the dB math operation.

NOTE: The reference impedance and input impedance mentioned in this chapter are
completely different. Input impedance is inherent in the instrument and cannot be
changed via foregoing methods.

dBm is valid for both positive and negative DC voltage.
The mX+b and percent math operations are applied after the dBm or dB math
calculations. For example, if mX+b is selected with m=10 and b=0, the display will

read 10.000 MXB for a 1 VDC signal. If dBm is selected with (Zrer = 50 Q), the display
will read 130 MXB.

36
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Measurement Options

1. Abus trigger (*TRG) command is received via remote control.
2. The front panel (Cvie | key is pressed (The meter must be in local mode first).

Trigger Source
The trigger source can be set from the front panel trigger menu. Users can select either IMM, MAN,
BUS, or EXT. Description of each are as follows:

IMM: Immediate. Event detection happens immediately and will continue making
measurement continuously.

MAN: Manual. Even detection happens when the front panel (Cvie | key is pressed. (The unit
must already be in local mode first).

BUS: Event detection happens with a bus trigger (*TRG) command is received via remote control.
EXT. Event detection happens when an external trigger signal is sent to the EXT TRIG input
terminal in the rear panel of the instrument.

To set or change the trigger source, do the following:

1. Press (Mt ] — ([« (o enter the menu on the menu level, “A: MEAS MENU" will be displayed.

2. Use (< Jor(»] key to move across to the TRIG MENU on the menu level, “C: TRIG MENU" will
be displayed.

3. Press (_¥_] to move down to the command level within the TRIG MENU, “1: TRIG MODE” will be
displayed.

4. Press (Y] to move down a level to select the trigger source.

5. Use [« Jor(_» ]to select IMM, MAN, BUS, or EXT trigger source.

6. Press E(ENTER) to confirm the selection. The message “CHANGE SAVED” will be displayed to
show that the change is now in effect. The meter will then exit the parameter level and move up a
level to the command level.

7. Press (it — [« key to exit from the menu and return to the measurement display.

Delay

A programmable delay is available after event detection. It can be set manually or automatically. With
Auto delay, the meter selects a delay based on the function and range. The AUTO delay settings are
listed in Table 4-1 below.
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Table 4-1 Auto delay settings

Function Range and Delay
DeV 120mV | 1.2V 12v 120V 1000V
Ims 1ms Ims 5ms 5ms
ACV 120mV | 1.2V 12v 120V 750V
400ms | 400ms | 400ms | 400ms | 400ms
120mV | 1.2V 12v 120V 750V
FREQ
Ims 1ms Ims 1ms Ims
Del 12mA 120mA | 1.2A 12A
2ms 2ms 2ms 2ms
12mA 1.2A 12A
ACI
400ms 400ms | 400ms
120Q 1.2kQ | 12kQ 120kQ 1.2MQ | 12MQ | 120MQ
Q2wW, Q4w
3ms 3ms 13ms | 25ms 100ms | 150ms | 250ms
L 1kQ
Continuity
3ms
) ) 1ImA 100uA | 10uA
Diode testing
1ms Ims ims

To set the delay manually, follow the below steps:

8.
9.

10.

11.

12.

13.
14.

15.

16.

17.

18.

Press (3t — [« to enter the menu on the menu level, “A: MEAS MENU” will be displayed.
Use (_<€ Jor (> Jkey to move across to the TRIG MENU on the menu level, “C: TRIG MENU” will
be displayed.
Press [_V¥_] to move down to the command level within the TRIG MENU, “1: TRIG MODE” will be
displayed.
Use (P ] to move across to the TRIG DELAY command on the command level, “2: TRIG DELAY”
will be displayed.
Press [_V¥ ] to move down a level to set the type of delay mode.
Using (<] or(_» ]to select AUTO or MANU (Manual) delay mode.
Press E(ENTER) to confirm the choice. The message “CHANGE SAVED” will be displayed to
show that the change is now in effect. If AUTO mode is selected, the multimeter will exit the
parameter level and move up a level to the command level.
If MANU mode is selected, a delay time will need to be specified. The screen will display like below
to show the current manual trigger delay value:

DELAY: 0000mS
Use(_«Jand [ Jkeys to choose a numerical place and use(_A Jand [_¥_]keys to increment
or decrement the digits. Enter a value for delay time (0 to 6000 ms).
Press E(ENTER) to confirm the delay time. The message “CHANGE SAVED” will be displayed
to show that the change is now in effect. The multimeter will automatically exit the parameter level
and move up a level to the command level.
Press (St — Ekey to exit from the menu and return to the measurement display.

Note: Changing the trigger delay to MANU (Manual) on any function changes the same for all

other functions.
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MEASure command
Command syntax:
:MEASure:<function>?

Command parameter :

<function> = VOLTage:DC DC voltage
VOLTage:AC AC voltage
CURRent:DC DC current
CURRent:AC AC current
RESistance 2-wire resistor
FRESistance 4-wire resistor
FREQuency Frequency
PERIiod Period
DIODe Diode testing
CONTinuity Continuity test

Return String:
Returns a measured reading.

Description:
This command combines all of the other signal oriented measurement commands to perform a “one
time” measurement and acquire the reading.

When this command is sent, the following commands execute in order:
:ABORt

:CONFigure:<function>

:READ?

When :ABORt is executed, if continuous initiation is disabled, the instrument goes into the idle
state. If continuous initiation is enabled, the operation re-starts at the beginning of the Trigger
Model.

When :CONFigure is executed, the instrument goes the selected measurement mode.

When :READ? is executed, another :ABORt is performed, then an :INITiate, and finally a FETCh? to
acquire the reading.
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CONFigure Command
Command syntax:
:CONFigure:<function>

Command parameter :

<function> = VOLTage:DC DC voltage
VOLTage:AC AC voltage
CURRent:DC DC current
CURRent:AC AC current
RESistance 2-wire resistor
FRESistance 4-wire resistor
FREQuency Frequency
PERIiod Period
DIODe Diode testing
CONTinuity Continuity test
Query:
:CONFigure? Query the selected function.
Return String Example:
volt:dc
Description:

This command configures the instrument for subsequent measurements on the specified function. It
places the instrument in the selected measurement mode. You then use the :READ? command to
trigger a measurement and acquire a reading.

When this command is sent, the multimeter will be configured as follows:

The function specified by this command is selected.

All controls related to the selected function are defaulted to the *RST values.
Continuous initiation is disabled.

The control source of the Trigger Model is set to Immediate.

The delay of the Trigger Model is set to zero.

All math calculations are disabled.

Buffer operation is disabled. A storage operation currently in process will be aborted.
Autozero is set to the *RST default value.

This command is automatically asserted when the :MEASure? Command is sent.
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FETCh Command
Command syntax:
:FETCh?

Description:
This query command is used to obtain the lastest post-processed reading. This command does
not affect the configuration of the instrument.

This command does not trigger a measurement. The command simply requests the last available
reading. It will continue to return the same reading until there is a new reading.

This command will be automatically asserted when :READ? or :MEASure? command is sent.
Continuous initiation must be enabled or an error will occur when sending this command.

READ Command
Command syntax:
‘READ?

Description:
When this command is sent, the following commands execute in order:
:ABORt
:INITiate
:FETCh?
When :ABORt is executed, if continuous initiation is disabled, the instrument goes into the idle state.
If continuous initiation is enabled, the operation re-starts at the beginning of the Trigger Model.

If the instrument is in the idle state, :INITiate takes the instrument out of the idle state. If continuous
initiation is enabled (:INITiate:CONTinuous ON), then the :INITiate command generates an error

and ignores the command.

See the :FETCh? command for more details. Note that an “Init ignored” error will not cancel the
execution of the :FETCh? command.

NOTE: You cannot use the :READ? command if there are readings stored in the buffer
(error -225, out of memory). Clear the buffer before using :READ?
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:MBFactor <NRf>
:MBFactor?
:PERCent <NRf>
:ACQuire
:PERCent?
:STATe <b>
:STATe?
:DATA?

:CALCulate2
:-TRACe
:CLEar
:POINTS <NRf>
:POINTS?
:DATA?
:FORMat <name>
:FORMat?
:STATe <b>
:STATe?
:DATA?

:CALCulate3
:LIMit[1]

:UPPer <n>
:UPPer?
:LOWer <n>
:LOWer?
:STATe <b>
:STATe?
:FAIL?

Set “b” factor for mx+b (-100e6 to 100e6)

Query “b” factor

Set target value for PERCent calculation(-100e6 ~100e6)
Use input signal as target value.

Query percent

Enable or disable KMATh calculation

Query state of KMATh calculation

Read result of KMATh calculation

Subsystem to control CALC2 (Buffer operation)

Clear readings in the buffer.

Specify the size of buffer (2 to 512)

Query buffer size.

Read all readings in the buffer. (GPIB not supported)
Select type of statistical calculation for readback
Query the type of statistical calculation for readback
Enable or disable store reading

Query state of store reading function

Read statistical calculated result

Subsystem to control CALC3 (Limit test operation):

Set upper limit (-100e6 to 100e6).
Query upper limit.

Set lower limit (-100e6 to 100e6).
Query lower limit

Enable or disable limit test

Query state of limit test

Query test result (1=pass, 0=fail)

NONE

OFF
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:CALCulate[1] Subsystem
Use this subsystem for commands to configure and control MXB and percent math calculations.

:FORMat <name>
Command syntax:

:CALCulate[1]:FORMat <name>

Command Parameter:

<name>= NONE No calculations
MXB MX+B math calculation
PERCent Percent math calculation
Query:
:FORMat? Query programmed math format

Return String:
NONE, MXB, or PERC

Description:
This command is used to specify the format for the CALC1 math calculations. With NONE
selected, no CALCL1 calculation is performed. With MXB or PERCent selected and enabled, the
result of the calculation is displayed. The calculated reading is refreshed every time the instrument
takes a reading.

:KMATh Commands
:MMFactor <NRf>

Command syntax:
:CALCulate[1]:KMATh:MMFactor <NRf>

Command Parameter:

<NRf> = -100e6 to 100e6 Specify “m” factor.
Query:
:MMFactor? Query “m” factor.

Return String:
The value of m in <NRf> format

Description:
This command is used to define the “m” factor for the mx+b calculation.

:MBFactor <NRf>
Command syntax:

:CALCulate[1]:KMATh:MBFactor <NRf>

Command Parameter:
<NRf> = -100e6 to 100e6 Specify “b” factor.
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Query:

:MBFactor? Query “b” factor
Return String:

The value of b in <NRf> format

Description:
This command is used to define the “b” factor for the mx+b calculation.

:PERCent <NRf>
Command syntax:

:CALCulate[1]:KMATh:PERCent <NRf>

Command Parameter:

<NRf> = -1le6 tole6 Specify target value.
Query:

:PERCent? Query percent target value
Description:

This command is used to specify the target value for the percent calculation.

:ACQuire
Command syntax:
: CALCulate[1]:KMATh:PERCent:ACQuire

Description:
This action command is used to acquire the current reading and use it as the target value for the
PERCent calculation.

:STATe <b>
Command syntax:
:CALCulate[1]:STATe <b>

Command Parameter:

<b>= 0or OFF Disable CALC1 calculation.
1 or ON Enable CALC1 calculation.
Query:
:STATe? Query state (ON or OFF) of CALCL1.
Return String:
lorO
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Description:
This command is used to enable or disable the CALC1 calculation. When enabled, each instrument
reading will reflect the selected calculation.

:DATA?
Command syntax:
:CALCulate[1]:DATA?
Return String:
Math calculated measurement in <NRf> format

Description:
This query command is used to read the result of the CALCL1 calculation. If CALC1 is disabled or
NONE is selected, the measured reading without the math calculations will be returned.

:CALCulate2 Subsystem
Use this subsystem for commands to configure and control buffer operations.

:TRACe Command
:CLEar
Command syntax:
:CALCulate2: TRACe:CLEar

Description:

This action command is used to clear the readings in the buffer. If the buffer is not cleared, a
subsequent store will overwrite the previous readings. If the subsequent store is aborted before the
buffer becomes full, you could end up with some readings that were previously stored in the buffer.

Note: For USB(virtual com) and RS-232 interface, this command must be used before a
subsequent store can process. You will know that the display will not have “*” lid up until the
buffer is cleared, even if store reading function is enabled with “:CALC2:STAT 1” command.

:POINTS <NRf>
Command syntax:

:CALCulate2:TRACe:POINTS <NRf>

Command Parameter:
<NRf> = 210512 Specify buffer size.

Query:
:POINTS?  Query buffer size.

Description:
This command is used to specify the buffer size, which in turn sets the number of readings to store.
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:DATA?
Command syntax:
:CALCulate2: TRACe:DATA?
Return String Format:
If no readings are in buffer; Empty
If 5 readings are in buffer:
<reading><sp><unit>:<LF>
<reading><sp><unit>:<LF>
<reading><sp><unit>:<LF>
<reading><sp><unit>:<LF>
<reading><sp><unit>:<LF>

Note: Using GPIB interface, the Return String Format will be different than above in that
<LF> character will not follow after every reading. For example, for 2 readings, the
format will be:

<reading><sp><unit>:<reading><sp><unit>:

Where:
<reading> - This is the stored reading and consists of 8 characters, which includes decimal.
If the reading does not take up 8 characters, the unused characters become spaces.
For example: If the stored reading is 11.0016, the return string is: _ 11.0016
If the stored reading is 0.326, the return string is: _ _ 0.326
(where _is a space)
<sp> - This is a space character.
<unit> - This is the unit notation that corresponds to the <reading>.
It can be m (10®), u(10°®), or n(10°9).
If the <reading> does not require a unit notation, this becomes a <sp>.
For example: 1.234 VDC does not require a unit notation.
<LF> - Linefeed character (Ox0A, \n)

Description:

When this command is sent, all the readings stored in the buffer are sent to the computer. If there
are no readings in the buffer, it will return with the string “Empty”.
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:FORMat <name>
Command syntax:
:CALCulate2:FORMat <name>

Command Parameter:
<name>=  NONE No calculation
MAXimum  Largest reading in buffer
MINimum  Lowest reading in buffer
MEAN Mean (average) value of readings in buffer
SEDViation Standard deviation of readings in buffer

Query:

:FORMat? Query programmed math format.
Return String:

NONE, MEAN, SEDV, MAX, or MIN

Description:
This command is used to specify which statistical calculations to recall (using “:CALC2:DATA?”
command) from the stored readings in the buffer. If NONE is selected or if the buffer is empty,
using “:CALC2:DATA?” command will return the current measured reading on the display.

:STATe <b>
Command syntax:

:CALCulate2:STATe <b>

Command Parameter:

<b>= 0or OFF Disable store reading
1 or ON Enable store reading
Query:
:STATe? Query state (ON or OFF) of store reading function
Return String:
lor0O
Description:

This command is used to enable or disable store reading. It is equivalent to setting “RDGS
STORE” to ON from the front panel menu. When enabled, readings on the display will immediately
begin storing into the buffer if the meter is already in measurement mode.

For USB/RS-232 Interface: To store reading subsequently with this command, the buffer must be
cleared prior to sending this command using the “:CALC2:TRAC:CLE” command.
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:DATA?
Command syntax:
:CALCulate2:DATA?

Return String:
<reading><sp>

where
<reading> - This is the stored reading and consists of 8 characters, which includes decimal.
If the reading does not take up 8 characters, the unused characters become spaces.
For example: If the stored reading is 11.0016, the return string is: _ 11.0016
If the stored reading is 0.326, the return string is: _ _0.326
(where _is a space)
<sp> - This is a space character.

Description:
This query command will return a statistical calculation result based on the stored readings inside
the buffer. It can be either the Maximum reading, minimum reading, the average of the stored
readings, or the standard deviation based on the stored readings. The “:CALC2:FORM” command
is used to select which calculation result to return after this query.

:CALCulate3 Subsystem
These commands are used to configure and control the limit test.

:LIMit[1]:UPPer <n> Specify upper limit
:LIMit[1]:LOWer <n> Specify lower limit
Command syntax:
:CALCulate3:LIMit[1]:UPPer <n>
:CALCulate3:LIMit[1]:LOWer <n>

Command Parameter:
<n>=  -100e6 to 100e6 Specify limit value

Query:
:UPPer? Query upper limit
:LOWer? Query lower limit
Return String:
<n>

where
<n> - Specified limit value.
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Description:
This command is used to specify the upper and lower limit for limit testing. The actual limit depends
on which measurement function is currently selected. For example, a limit value of 1 is 1V for the
voltage measurement functions (DCV or ACV), 1A for the current measurement functions (DCI or
ACI), 1 Q on the resistance measurement function (2-wire or 4-wire). A limit value is not range
sensitive.  For example, a limit of 1 for DCV is 1 V on all measurement ranges.

:STATe <b>
Command syntax:
:CALCulate3:LIMit[1]:STATe <b>

Command Parameter:
<b>= 0or OFF Disable limit test
1or ON Enable limit test
Query:
:STATe? Query state (on or off) of limit test
Return String:
lorO

Description:
This command is used to enable or disable the limit test function. When enabled, the limit test will be
active.

:FAIL?
Command syntax:
:CALCulate3:LIMit[1]:FAIL?

Description:
This command is used to read the results of the limit test
0 = Limit test failed
1 = Limit test passed
The response message (0 or 1) only tells you if a limit test has passed or failed. In the case of 0
(failed), it does not tell you which limit (upper or lower) has failed.
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Table 6-4  SENSe Command Summary (cont.)
Command Function Description Default
:CURRent:DC Path to configure DC current
:NPLCycles <n> Set integration rate(line cycles; 0.1 to 10) 1
:NPLCycles? Query line cycle integration rate
:RANGe Path to configure measurement range
[:UPPer] <n> Select range (0 to 10) 10
[[UPPer]? Query range
:AUTO <b> Enable or disable auto range ON
:AUTO? Query auto range
:REFerence <n> Specify reference (-10 to 10) 0
:STATe <b> Enable or disable reference OFF
:STATe? Query state of reference
:ACQuire Use input signal as reference
:REFerence? Query reference value
:AVERage Path to configure and control the filter
:TCONtrol <name> Select filter type (MOVing or REPeat)
:TCONtrol? Query filter type
:COUNt <n> Specify filter count (1 to 100) 5
:COUNTt? Query filter count
:STATe <b> Enable or disable filter OFF
:STATe? Query state of digital filter
:VOLTage:AC Path to configure AC voltage
:NPLCycles <n> Set integration rate (line cycles; 0.1 to 10) 1
:NPLCycles? Query line cycle integration rate
‘RANGe Path to set measurement range
[[UPPer] <n> Select range 750
[[UPPer]? Query range
:AUTO <b> Enable or disable auto range ON
:AUTO? Query auto range
:REFerence <n> specify reference (-757.5 to 757.5) 0
:STATe <b> Enable or disable reference OFF
:STATe? Query state of reference
:ACQuire Use input signal as reference
:REFerence? Query reference value
:AVERage Path to configure and control the filter
:TCONtrol <name> Select filter type: MOVing or REPeat
:TCONtrol? Query filter type
:COUNt <n> Specify filter count (1 to 100) 5
:COUNTt? Query filter count
:STATe <b> Enable or disable filter OFF
:STATe? Query state of digital filter
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Table 6-4

SENSe Command Summary (cont.)

Command Function Description Default
:VOLTage:DC Path to configure DC voltage

:NPLCycles <n> Set integration rate (line cycle; 0.1 to 10) 1

:NPLCycles? Query line cycle integration rate

:RANGe Path to configure measurement range
[:UPPer] <n> Select range 1000
[:UPPer]? Query range
:AUTO <b> Enable or disable auto range ON
‘AUTO? Query auto range

:REFerence <n> Specify reference (-1010 to 1010) 0
:STATe <b> Enable or disable reference OFF
:STATe? Query state of reference (0,1)
:ACQuire Use input signal as reference.

:REFerence? Query reference value

:AVERage Path to configure and control the filter
:TCONtrol <name> Select filter type (MOVing, REPeat)
:TCONtrol? Query filter type
:COUNLt <n> Specify filter count (1 to 100) 5
:COUNTt? Query filter count
:STATe <b> Enable or disable filter OFF
:STATe? Query state of digital filter

:RESistance Path to configure 2-wire resistance

:NPLCycles <n> Set integration rate (line cycles: 0.1 to 10) 1

:NPLCycles? Query line cycle integration rate

:RANGe Path to configure measurement range
[:UPPer] <n> Select range 100e6
[:UPPer]? Query range
:AUTO <b> Enable or disable auto range ON
‘AUTO? Query auto range

:REFerence <n> Specify reference (0 to 120e6) 0
:STATe <b> Enable or disable reference OFF
:STATe? Query state of reference
:ACQuire Use input signal as reference

:REFerence? Query reference value

:AVERage Path to configure and control filter
:TCONtrol <name> Select filter type (MOVing, REPeat)
:TCONtrol? Query filter type
:COUNLt <n> Specify filter count (1 to 100) 5
:COUNTt? Query filter count
:STATe <b> Enable or disable filter OFF
:STATe? Query state of digital filter
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Table 6-4

SENSe Command Summary (cont.)

Command Function description Default
:FRESistance Path to configure 4-wire resistance
:NPLCycles <n> Set integration rate (line cycle: 0.1 to 10) 1
:NPLCycles? Query line cycle integration rate
:RANGe Path to configure measurement range
[:UPPer] <n) Select range 100e6
[[UPPer]? Query range
:AUTO <b> Enable or disable auto range ON
:AUTO? Query auto range
:REFerence <n> Specify reference (0 to 1201e6) 0
:STATe <b> Enable or disable reference OFF
:STATe? Query state of reference
:ACQuire Use input signal as reference
:REFerence? Query reference value
:AVERage Path to configure and control filter
:TCONtrol <name> Select filter type (MOVing, REPeat)
:TCONtrol? Query filter type
:COUNt <n> Specify filter count (1 to 100) 5
:COUNTt? Query filter count
:STATe <b> Enable or disable filter OFF
:STATe? Query state of digital filter
:FREQuency Path to configure frequency
:THReshold Path to select the threshold voltage range:
:VOLTage
:RANGe <n> Select threshold range 10
:RANGe? Query threshold range
:REFerence <n> Specify reference (0 to 1.5e7) 0
:STATe <b> Enable or disable reference OFF
:STATe? Query state of reference
:ACQuire Use input signal as reference
:REFerence? Query reference value
:PERIiod Path to configure period
:THReshold Path to select the threshold voltage range:
:VOLTage
:RANGe <n> Select threshold range 10
‘RANGe? Query threshold range
:REFerence <n> Specify reference (0 to 1) 0
:STATe <b> Enable or disable reference OFF
:STATe? Query state of reference
:ACQuire Use input signal as reference
:REFerence? Query reference value
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Table 6-4  SENSe Command Summary (cont.)

Command Function description Default
:DIODe Path to configure diode test
:CURRent
:RANGe Path to select range
[:UPPer] <NRf> Select range le-3
[:UPPer]? Query range
:CONTIinuity Path to configure continuity test
:THReshold <NRf> Specify threshold resistance (1 to 1000) 10
:THReshold? Query threshold resistance

[SENSe[1]] Subsystem
:FUNCtion <name>
Command syntax:

[:SENSe[1]]:FUNCtion <name>

Command Parameter:

<name>=  VOLTage:AC Select AC Voltage
VOLTage:DC Select DC Voltage
CURRent:AC Select AC Current
CURRent:DC Select DC Current
RESistance Select 2-wire Resistance
FRESistance Select 4-wire Resistance
FREQuency Select Frequency
PERIiod Select Period
DIODe Select Diode Testing
CONTinuity Select Continuity Testing
Query:
:FUNCtion? Query currently programmed function
Description:

This command is used to select the measurement function of the instrument.

Each measurement function “remembers” its own unique setup configuration, such as range and

speed. This eliminates the need to re-program setup conditions every time you switch from one
function to another.
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:DATA?
Command syntax:
[:SENSe[1]]:DATA?

Description:
This query command is used to read the latest instrument reading. It returns the display reading or
a reading with REL enabled. For example, if a reference value of 1.0 is established, the reading
returned by this command is the measured reading minus 1.0. Calculated (MATH) readings
cannot be read with this command (See the CALCulate subsystem for information on how to read
math calculations). The reading is returned in exponent form. For example, a 10V DC reading
will be displayed as: +1.000000E+01.

Notice that the measurement function is not included in the response message. Thus, you may
want to perform a function query after a reading query to verify which function this reading reflects.

NPLCycles Command

The NPLCycles command is a subset to current, voltage, and resistance measurement commands, of
which are part of the SENSe subsystem. The below lists out all the command syntax for setting
NPLCycles for different measurement functions.

: NPLCycles <n>

Command Syntax:
[:SENSe[1]]:CURRent:AC:NPLCycles <n>
[:SENSe[1]]:CURRent:DC:NPLCycles <n>
[:SENSe[1]]:VOLTage:AC:NPLCycles <n>
[:SENSe[1]]:VOLTage:DC:NPLCycles <n>
[:SENSe[1]]:RESistance:NPLCycles <n>
[:SENSe[1]]:FRESistance:NPLCycles <n>

Command Parameter:

<n>= 0.1t010 Set power line cycles per integration
DEFault 1
MINimum 0.1
MAXimum 10
Query:
:NPLCycles? Query programmed NPLC value
Description:

The integration period (measurement speed) for the basic measurement functions (except
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Frequency and Period) is set using this :NPLCycles command. NPLC (Number of Power Line
Cycles) expresses the integration period by basing it on the power line frequency. For example, for
a PLC of 1, the integration period in seconds would bel/60 (for 60Hz line power) or 16.67 ms.

Note: Set the measurement function first before setting or querying the NPLC. All the
command syntax listed will set or query the same NPLC value.

RANGe Command

The RANGe command is a subset to current, voltage, and resistance measurement commands, of
which are part of the SENSe subsystem. The below lists out all the command syntax for setting RANGe
for different measurement functions.

‘RANGe:[UPPer] <n>

Command syntax:
[:SENSe[1]]:CURRent:AC:RANGe[:UPPer] <n>
[:SENSe[1]]:CURRent:DC:RANGe[:UPPer] <n>
[:SENSe[1]]:VOLTage:AC:RANGe[:UPPer] <n>
[:SENSe[1]]:VOLTage:DC:RANGe[:UPPer] <n>
[:SENSe[1]]:RESistance:RANGe[:UPPer] <n>
[:SENSe[1]]:FRESistance:RANGe[:UPPer] <n>

Command Parameter:

<n>= 0.01(12mA), 0.1 (120 mA), 1 (1.2 mA), 10 (12 A) For DCI
0.01 (12 mA), 1 (1.2 mA), 10 (12 A) For ACI
0.1 (120 mV), 1 (1.2 V), 10 (12 V), 100 (120 V), 750 (750 V) For ACV

0.1 (120 mV), 1 (1.2 V), 10 (12 V), 100 (120 V), 1000 (1000 V) For DCV
100 (120 Q), 1000 (1.2 KQ), 10000 (12 KQ), 100000 (120 KQ),
1000000 (1.2 MQ), 10000000 (12 MQ), 100000000 (120 MQ) For Q2/Q4 Wire
DEFault 10 (12 Arange: ACIl and DCI)
750 (750 V range: ACV)
1000 (1000 V range: DCV)
100e6 (120 MQ range: Q2/Q4 Wire)

MINimum 0 (All functions)
MAXimum Same as DEFault
Query:
:RANGe[:UPPer]? Query measurement range of the currently selected function.
Description:
This command is used to manually select the measurement range for the specified measurement
function.

85


https://www.manualsplus.com/

SCPI Command Reference

Note: All the command syntax listed will set or query the same range value, which will be
determined by the measurement function currently selected on the instrument. Therefore, set
the measurement function first before setting or querying the range.

:AUTO <b>
Command syntax:

[:SENSe[1]]:CURRent:AC:RANGe:AUTO <b>
[:SENSe[1]]:CURRent:DC:RANGe:AUTO <b>
[:SENSe[1]]:VOLTage:AC:RANGe:AUTO <b>
[:SENSe[1]]:VOLTage:DC:RANGe:AUTO <b>
[:SENSe[1]]:RESistance:RANGe:AUTO <b>
[:SENSe[1]]:FRESistance:RANGe:AUTO <b>

Command parameter:

<b>= 1orON Enable auto range
0 or OFF Disable auto range
Query:
AUTO? Query auto range (ON or OFF)
Return String:
lor0O
Description:

These commands are used to control auto ranging. With auto ranging enabled, the instrument
automatically goes into the most sensitive range (based on the input) to perform the measurement.

The auto range command (:RANGe:AUTO) is coupled to the command that manually selects the
measurement range ((RANGe <n>). When auto range is enabled, the parameter value
for :RANGe <n> changes to the automatically selected range value. There, when auto range is
disabled, the instrument remains at the automatically selected range. When a valid :RANGe <n>
command is sent, auto ranging disables.

Note: Autoranging is not available for some current AC and DC ranges.

REFerence Command
The REFerence command is a subset to current, voltage, resistance, frequency, and period

measurement commands, of which are part of the SENSe subsystem. The below lists out all the
command syntax for setting REFerence for different measurement functions.
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:REFerence <n>
Command syntax:

[:SENSe[1]]:CURRent:AC:REFerence <n> Specify reference for ACI
[:SENSe[1]]:CURRent:DC:REFerence <n> Specify reference for DCI
[:SENSe[1]]:VOLTage:AC:REFerence <n> Specify reference for ACV
[:SENSe[1]]:VOLTage:DC:REFerence <n> Specify reference for DCV
[:SENSe[1]]:RESistance:REFerence <n> Specify reference for Q2
[:SENSe[1]]:FRESistance:REFerence <n> Specify reference for Q4
[:SENSe[1]]:FREQuency:REFerence <n> Specify reference for FREQ
[:SENSe[1]]:PERiod:REFerence <n> Specify reference for PER

Command parameter:

<n>= -12to12 Reference for ACl and DCI
-757.5t0 757.5 Reference for ACV
-1010to 1010 Reference for DCV
0 to 120e6 Reference for Q2 or Q4
0to 1.5e7 Reference for FREQ
Otol Reference for PER

Query:
:REFerence? Query reference for relative function

Return String:
Returns reference value in exponent form. For example, 1010 = 1.010000e+003

Description:
These commands are used to establish a reference value for the specified function. When reference
is enabled (:REFerence:STATe), the result will be the difference between the input signal and the
reference value:
Reading = Input signal — Reference

From the front panel, reference is called relative (REL).

The :REFerence <n> command is coupled to the :ACQuire command. The last command sent
(:REFerence <n> or :ACQuire) establishes the reference. When a reference is set using
the :REFerence <n> command, the REFerence? Query command returns the programmed value.
Conversely, when a reference is set using the :ACQuiry command, the :REFerence? Query
command returns the acquired reference value.

:STATe <b>

Command syntax:
[:SENSe[1]]:CURRent:AC:REFerence:STATe <b> Control reference for ACI
[:SENSe[1]]:CURRent[:DC]:REFerence:STATe <b> Control reference for DCI
[:SENSe[1]]:VOLTage:AC:REFerence:STATe <b> Control reference for ACV
[:SENSe[1]]:VOLTage[:.DC]:REFerence:STATe <b> Control reference for DCV
[:SENSe[1]]:RESistance:REFerence:STATe <b> Control reference for Q2
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[:SENSe[1]]:FRESistance:REFerence:STATe <b> Control reference for Q4
[:SENSe[1]]:FREQuency:REFerence:STATe <b> Control reference for FREQ
[:SENSe[1]]:PERiod:REFerence:STATe <b> Control reference for PER

Command parameter:

<b>= 1orON Enable reference
0 or OFF Disable reference
Query:
:STATe? Query state of reference.
Return String:
lorO
Description:

This command is used to enable or disable reference mode for the specified measurement function.
When enabled, the displayed reading will include the programmed reference value. When
disabled, the displayed reading will not include the reference value.

:ACQuire

Command syntax:
[:SENSe[1]]:CURRent:AC:REFerence:ACQuire Acquire reference for ACI
[:SENSe[1]]:CURRent[:DC]:REFerence:ACQuire Acquire reference for DCI
[:SENSe[1]]:VOLTage:AC:REFerence:ACQuire Acquire reference for ACV
[:SENSe[1]]:VOLTage[:DC]:REFerence:ACQuire Acquire reference for DCV
[:SENSe[1]]:RESistance:REFerence:ACQuire Acquire reference for Q2
[:SENSe[1]]:FRESistance:REFerence:ACQuire Acquire reference for Q4
[:SENSe[1]]:FREQuency:REFerence:ACQuire Acquire reference for FREQ
[:SENSe[1]]:PERiod:REFerence:ACQuire Acquire reference for PER

Description:

When this command is sent, the measurement input signal is acquired and becomes the reference
value. This command is typically used to zero the display. For example, if the instrument is
displaying a 1 pV offset, sending this command and enabling reference zeroes the display.

This command is functional only if the instrument is on the specified measurement function.
Sending this command while in any other function causes an error. Also, if the latest reading is
overflowed or a reading has not been triggered, an error occurs when this command is sent.

AVERage Command

The AVERage command is a subset to current, voltage, and resistance measurement commands, of
which are part of the SENSe subsystem. The below lists out all the command syntax for setting
AVERage for different measurement functions.
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:STATe <b>

Command syntax:
[:SENSe[1]]:CURRent:AC:AVERage:STATe <b>
[:SENSe[1]]:CURRent:DC:AVERage:STATe <b>
[:SENSe[1]]:VOLTage:AC:AVERage:STATe <b>
[:SENSe[1]]:VOLTage:DC:AVERage:STATe <b>
[:SENSe[1]]:RESistance:AVERage:STATe <b>
[:SENSe[1]]:FRESistance:AVERage:STATe <b>

Command parameter:

<b>= 1orON Enable the digital filter
0 or OFF Disable the digital filter
Query:
:STATe? Query state of digital filter
Return String:
lor0O
Description:

These commands are used to enable or disable the digital filter for the current measurement
function. When enabled, readings will be filtered according to how the filter is configured.

:TCONtrol <name>

Command syntax:
:CURRent:AC:AVERage: TCONtrol <name>
:CURRent:DC:AVERage: TCONtrol <name>
:VOLTage:AC:AVERage: TCONtrol <name>
:VOLTage:DC:AVERage: TCONtrol <name>
:RESistance:AVERage: TCONtrol <name>
:FRESistance:AVERage: TCONtrol <name>

Command parameter:

<name>=  REPeat Select repeating filter
MOVing Select moving filter
Query:
:TCONtrol? Query filter type
Return String
REP or MOV
Description:

These commands are used to select the type of averaging filter for the specified function.
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:COUNt <n>

Command syntax:
[:SENSe[1]]:CURRent:AC:AVERage:COUNt <n>
[:SENSe[1]]:CURRent:DC:AVERage:COUNt <n>
[:SENSe[1]]:VOLTage:AC:AVERage:COUNt <n>
[:SENSe[1]]:VOLTage:DC:AVERage:COUNt <n>
[:SENSe[1]]:RESistance:AVERage:COUNt <n>
[:SENSe[1]]:FRESistance:AVERage:COUNt <n>

Command parameter:

<n>= 1to 100 Specify filter count
MIMimum 1
MAXimum 100
Query:
:COUNTt? Query filter count
Description:

These commands are used to specify the filter count. In general, the filter count is the number of
readings that are acquired and stored in the filter buffer for the averaging calculation. The larger the
filter count, the more filtering that is performed.

THReshold Command
Use these commands to set the maximum range input (signal level) for frequency and period
measurements.

‘RANGe <n>

Command syntax:
[:SENSe[1]]:FREQuency:THReshold:VOLTage:RANGe <n>  Set voltage threshold range.
[:SENSe[1]]:PERiod:THReshold:VOLTage:RANGe <n> Set voltage threshold range.

Command parameter:
<n>= 0.1(120mV), 1 (1.2V), 10 (12 V), 100 (120 V), 750 (750 V)
Specify signal levels in volts (voltage threshold)

Query:
:RANGe? Query maximum signal level.
Return String:
0.1, 1, 10, 100, or 750
Description:
This command is used to set the current or voltage threshold range for frequency and period

90


https://www.manualsplus.com/

SCPI Command Reference

measurements.

DIODe Command
‘RANGe[:UPPer] <NRf>
Command syntax:

[:SENSe[1]]:DIODe:CURRent:RANGe[:UPPer] <NRf> Specify current range for diode test

Command parameter:

<NRf> = 11 mA) Specify diode test currentto 1 mA
10 (10 pA) Specify diode test current to 10 A
100 (100 pA) Specify diode test current to 100 pA
Query:
[UPPer]? Query selected range
Description:

There are three current ranges available for the diode test: 10 yA range, 100 pA and 1 mA range.
Range is selected by using this command to specify one of the above current range for the diode
under test. Be sure to set the instrument for diode measurement function prior to using this
command because it will set or query the range for the current measurement function instead.

CONTinuity Command
:THReshold <n>
Command Syntax:

[:SENSe[1]]:CONTinuity: THReshold <NRf>

Command parameter:

<NRf> = 1to 1000 Specify threshold in ohms
Query:

:THReshold? Query threshold resistance
Description:

This command is used to specify the threshold resistance for the continuity test. Continuity occurs
when the measurement is less than or equal to the specified threshold level.
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:BEEPer Command
[:STATe] <b>

Command Syntax:
:SYSTem:BEEPer[:STATe] <b>

Command Parameter:

<b>= 1orON Enable beeper
0 or OFF Disable beeper
Query:
[:STATe]? Query state of beeper
Return String:
lor0O
Description:

This command is used to enable or disable the beeper for limit tests.
:LOCal
Command syntax:

:SYSTem:LOCal

Description:
This command is used to take instrument out of the remote state and enable front panel operation.
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:DB:REFerence <n>
Command Syntax:
:UNIT:VOLTage:AC:DB:REFerence <n>

Command Parameter:

<n>=  le-7to 1000 Specify reference voltage
Query:
:DB:REFerence? Query reference voltage
Description:

This command is used to specify the dB reference level. When DB unit is selected, ACV dB
measurements are made using the specified reference voltage.

The reference level is specified in volts and is not range dependent. For example: a dB reference
level of 1is 1V on all ACV measurement ranges.

:DBM:IMPedance <n>
Command Syntax:

:UNIT:VOLTage:AC:DBM:IMPedance <n>

Command parameter:

<n>=1to 9999 Specify reference impedance
Query:

:DBM:IMPedance? Query reference impedance.
Description:

This command is used to specify the dBm reference impedance level. When dBm unit is selected,
ACV dBm measurements are made using the specified reference impedance.

The reference impedance is specified in ohms and is not range dependent. For Example: a dBm
reference level of 500 is 500 on all ACV measurement ranges.

:VOLTage:DC <name>
Command Syntax:

:UNIT:VOLTage:DC <name>

Command Parameter:

<name>= |V DC voltage measurement units
DB dB DC voltage measurement units
DBM dBm DC voltage measurement units
Query:
:VOLTage:DC? Query DC voltage units
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Description:
The command is used to select the units for DCV measurement. With volt (V) unit selected, normal
AC voltage measurement are made. With DB unit selected, DC dB voltage measurements are
performed. With DBM units selected, DC dBm voltage measurements are made.

:DB:REFerence <n>
Command Syntax:

:UNIT:VOLTage:DC:.DB:REFerence <n>

Command parameter:

<n>=  le-7 to 1000 Specify reference voltage in volts
Query:

:DB:REFerence? Query reference voltage
Description:

This command is used to specify the dB reference level. When DB unit is selected, DCV dB
measurements are made using the specified reference voltage.

The reference level is specified in volts and is not range dependent. For example: a dB reference
level of 1is 1 V on all DCV measurement ranges.

:DBM:IMPedance <n>
Command Syntax:

:UNIT:VOLTage:DC:DBM:IMPedance <n>

Command Parameter:

<n>=1to 9999 Specify reference impedance
Query:

:DBM:IMPedance? Query reference impedance
Description:

This command is used to specify the dBm reference impedance level. When dBm unit is selected,
DCV dBm measurements are made using the specified reference impedance.

The reference impedance is specified in ohms and is not range dependent. For Example: a dBm
reference level of 500 is 500 on all DCV measurement ranges.
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of all programmed operations, the instrument will return to the top of the trigger model.
NOTE: W.ith continuous initiation enabled (ON), you cannot use the :READ? Command.

:ABORt
Command Syntax:
:ABORt

Description:
When this command is sent, the multimeter aborts operation and returns to the top of the Trigger
Model.

:TRIGger
This subsystem is used for to configure trigger mode and trigger delay

:SOURce <name>
Command Syntax:

TRIGger:SOURce <name>

Command parameter:

<name>= |MMediate Internal trigger
BUS Trigger via USB/RS-232 or GPIB interface
MANual Press in the front panel for Trigger
EXTernal Trigger from external signal connected to EXT TRIG terminal
Query:
:SOURce? Query trigger source

Return String:
IMM, BUS, MAN, or EXT

Description:
This command is used to select the trigger source.

:DELay <n>
Command Syntax:
:TRIGger:DELay <n>

Command parameter:
<n>= 0to 6000 Specify delay in milliseconds
Description:

This command is used to set the delay time for trigger delay. It takes into effect only if auto delay is
disabled.
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DC CHARACTERISTICS

CONDITIONS: SLOW or MED with filter count of 10

DC Voltage

Resolution, Full Scale reading and Accuracy % (% of reading + % of range), 23 °C +5 °C

Typical
) Accuracy Full Scale
Rate Range Resolution Input )
(1 year) Reading
Impedance
120.000mV | 1pV >10G 0.02+0.008 ¥ 119.999
1.20000 V 10 pVv >10G 0.01+0.004 ® 1.19999
Slow 12.0000 V 100V | >10G 0.01+0.004 11.9999
120.000 V 1mv 10M 1% | 0.01+0.004 119.999
1000.00 V 10 mv 10M +1% | 0.01+0.004 1010.00 @
120.000mV | 1 pVv >10G 0.02+0.015® 119.999
1.20000 V 10 pv >10G 0.01+0.008 @ 1.19999
Med 12.0000 V 100 4V | >10G 0.01+0.008 11.9999
120.000 V 1mv 10M +1% | 0.01+0.008 119.999
1000.00 V 10 mv 10M +1% | 0.01+0.008 1010.00 @
120.00 mV 10 pVv >10G 0.02+0.040 @ 119.99
1.2000 V 100 yV | >10G 0.02+0.020 @ 1.1999
Fast 12.000 V 1mv >10G 0.02+0.020 11.999
120.00 V 10mvV | 10M+1% | 0.02+0.020 119.99
1000.0 V 100mV | 10M +1% | 0.02+0.020 1010.0 @
@ under REL status
) 19 over-range (1010 V) is readable at 1000 V range

Maximum input voltage: 1000VDC or peak ac for all ranges.
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DC Current
_ Full Scale Accuracy Burden Voltage™
Rate Range Resolution ) )
Reading (1 year) & Shunt Resistor
12.0000mA | 0.1 yA 11.9999 0.05+0.008 @ | <0.15V/10.1Q
Slow 120.000mA 1 pA 119.999 0.05+0.004 @ | <15Vv/10.1Q
1.20000 A 10pA 1.19999 0.10+0.004 <0.3V/0.1Q
12.0000A @ | 100pA 11.9999 0.25+0.004 <0.15V /10 mQ
12.0000mA | 0.1 yA 11.9999 0.05+0.015® | <0.15V/10.1Q
Mg | 120-000mA | 1A 119.999 0.05+0.008 @ | <15V/10.1Q
1.20000 A 10pA 1.19999 0.10+0.008 <0.3V/0.1Q
12.0000A @ | 100pA 11.9999 0.25+0.008 <0.15V /10 mQ
12.000mA 1 pA 11.999 0.10+0.02 @ <0.15V/10.1Q
East 120.00mA 10pA 119.99 0.10+0.02 @ <15V/10.10Q
1.2000 A 100pA 1.1999 0.10+0.02 <0.3Vv/01Q
12.000A @ 1 mA 11.999 0.25+0.02 <0.15V /10 mQ
@ Typical voltage across the input terminals at full scale reading.
@ Use REL function
®n 12A range,>10-12 A is readable for 20 seconds maximum

TRUE RMS AC CHARACTERISTICS

AC Voltage
Resolution and Full Scale Reading
Resolution Full Scale Reading
Range
Slow & Med Fast Slow & Med Fast
120.000 mV 1V 10 pv 119,999 119.99
1.20000 V 10 pv 100 pv 1.19999 1.1999
12.0000 V 100pVv 1mVvV 11.9999 11.999
120.000 V 1mVvV 10 mV 119.999 119.99
750.00 V 10 mv 100 mv | 757.50% 75759
@ 196 over- range (757.5V) is readable at 750 V range.
Accuracy
Rate Range Accuracy (1 year) * (% of reading + % of range), 23°C +5°C ¥
10~20 Hz 20~50 Hz 50~20 kHz | 20~50 kHz 50~100 kHz
120.000 mV | 1.50+0.100 | 0.50+0.100 | 0.10+0.100 0.30+0.150 1.0+0.150
1.20000 V 1.50+0.100 | 0.50+0.100 | 0.10+0.100 0.30+0.100 1.0+0.100
Slow | 12.0000 V 1.50+0.100 | 0.50+0.100 | 0.10+0.100 0.30+0.100 1.0+0.100
120.000 V 1.50+0.100 | 0.50+0.100 | 0.10+0.100 0.30+0.100 1.0+0.100
750.00 V 1.50+0.100 | 0.50+0.100 | 0.10+0.100 0.30+0.100 @ 1.0+0.100 @
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120.000 mV | 1.50+0.200 | 0.50+0.200 | 0.10+0.200 0.30+0.300 1.0+0.300
1.20000 V 1.50+0.150 | 0.50+0.150 | 0.10+0.150 0.30+0.200 1.0+0.200
Med | 12.0000 V 1.50+0.150 | 0.50+0.150 | 0.10+0.150 0.30+0.200 1.0+0.200
120.000 V 1.50+0.150 | 0.50+0.150 | 0.10+0.150 0.30+0.200 1.0+0.200
750.00 V 1.50+0.150 | 0.50+0.150 | 0.10+0.150 0.30+0.200 @ 1.0+0.200 @
120.00 mV 1.50+0.30 0.20+0.15 0.50+0.15 1.5+0.15
1.2000 V 1.50+0.20 0.20+0.10 0.50+0.10 1.5+0.10
Fast | 12.000 V 1.50+0.20 0.20+0.10 0.50+0.10 1.5+0.10
120.00 V 1.50+0.20 0.20+0.10 0.50+0.10 1.5+0.10
750.0 V 1.50+0.20 0.20+0.10 0.50+0.10 @ 1.5+0.10 ¥

Max. crest factor: 3.0 at full scale
@ Specifications are for sine wave inputs >5% of the range
@ < 3x10’ Volt-Hz at 750 VAC range

Maximum input voltage: 750 Vrms
<3x10’ Volt-Hz for all ranges
Input impedance: 1 MQ+2% in parallel with capacitance <100 pF
Maximum DCV: 500V for all AC ranges

AC Current (True RMS, AC Coupling)

Resolution and Full Scale Reading

Accuracy

_ Full Scale | Burden Voltage™
Rate Range Resolution . .
Reading & Shunt Resistor
12.0000mA | 0.1 pA 11.9999 <0.15V/10.1Q
Slow | 1.20000 A 10 pA 1.19999 <0.3V/010Q
12.0000 A® | 100 pA 11.9999 <0.15V /10 mQ
12.0000mA | 0.1 pA 11.9999 <0.15V/10.1Q
Med | 1.20000 A 10 pA 1.19999 <0.3V/010Q
12.0000 A® | 100 pA 11.9999 <0.15V /10 mQ
12.000mA 1 pA 11.999 <0.15V/10.1Q
Fast | 1.2000A 10 pA 1.1999 <0.3V/0.10Q
12.000 A® 1 mA 11.999 <0.15V /10 mQ

@ Typical voltage across the input terminals at full scale reading.
In 12A range,>10-12 A ac is readable for 20 seconds maximum

Accuracy (1 year) = (% of reading + % of range),
Rate Range 23°C +5°C ¥
10~20 Hz | 20~50 Hz | 50~2 kHz 2~10 kHz
12.0000 mA | 1.0+0.080 | 0.50+0.080 | 0.25+0.080 | 2.0+0.080
Slow | 1.20000 A 1.0+0.080 | 0.50+0.080 | 0.25+0.080 | 2.0+0.080
12.0000 A 1.0+0.080 | 0.50+0.080 | 0.25+0.080 | 2.0+0.080
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12.0000 mA | 1.0+0.150 | 0.50+0.150 | 0.25+0.150 | 2.0+0.150
Med | 1.20000 A 1.0+0.150 | 0.50+0.150 | 0.25+0.150 | 2.0+0.150
12.0000 A 1.0+0.150 | 0.50+0.150 | 0.25+0.150 | 2.0+0.150
12.000 mA 1.0+0.20 0.5+0.10 3.0+0.10
Fast | 1.2000 A 1.0+0.20 0.5+0.10 3.0+0.10
12.000 A 1.0+0.20 0.5+0.10 3.0+0.10
Max. crest factor: 3.0 at full scale
@ gpecifications are for sine wave inputs >5% of the range
Maximum Input and Overload Current Protection: 2A/ 250V fuse.
Resistance (2-Wire and 4-Wire)
Accuracy + (% of reading + % of range), 23°C £5°C
R ) _ Full Scale Accuracy
ate Range Resolution ) Test Current
Reading (1 year)
120.000 Q 1mQ 119.999 1 mA 0.05 +0.008 ®
1.20000kQ | 10 mQ 1.19999 1 mA 0.03 +0.004 @
Slow | 12.0000kQ | 100 mQ 11.9999 100 pA 0.03 +0.004 @
120.000 kQ 1Q 119.999 10 pA 0.03 +0.004
1.20000 MQ | 10Q 1.19999 10 pA 0.03 +0.004
12.0000 MQ | 100 Q 11.9999 7.0/(10M+RXx) pA 0.10 +0.004
120.000 MQ | 1 kQ 119.999 7.0/(10M+Rx) A 0.50 +0.008
Med | 120.000 Q 1mQ 119.999 1 mA 0.05 +0.015 @
1.20000kQ | 10 mQ 1.19999 1 mA 0.03 +0.008 @
12.0000kQ | 100 mQ 11.9999 100 pA 0.03 +0.008 @
120.000 kQ 1Q 119.999 10 pA 0.03 +0.008
1.20000 MQ 10 Q 1.19999 10 pA 0.03 +0.008
12.0000 MQ | 100 Q 11.9999 7.0/(10M+Rx) uA 0.10 +0.008
120.000 MQ | 1 kQ 119.999 7.0/(10M+Rx) A 0.50 +0.015
Fast | 120.000 Q 10 mQ 119.99 1mA 0.05 +0.02@
1.20000 kQ | 100 mQ 1.1999 1 mA 0.03 +0.02@
12.0000kQ |10 11.999 100 pA 0.03 +0.02®@
120.000kQ [ 10Q 119.99 10 pA 0.03 +0.02
1.20000 MQ | 100 Q 1.1999 10 pA 0.05 +0.02
12.0000 MQ 1kQ 11.999 7.0/(10M+Rx) uA 0.10 +0.02
120.000 MQ | 10 kQ 119.99 7.0/(10M+Rx) pA 0.50 +0.02

@ In order to eliminate the noise interference, which might be induced to the test leads, it is
recommended to use a shielded test cable for measuring resistance above 120 kQ.

@ Using REL function

Note: Rx is the measured resistance value.
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Maximum Input Protection: 1000VDC or 750VAC for all ranges.

Open circuit voltage: Maximum voltage is 13.3 VDC for 120 Q, 1.2 kQ, 12 Q, 12 MQ and 120 MQ
ranges.
Maximum voltage is 7 VDC for 120 kQ and 1.2M ranges.

Continuity
Accuracy + (% of reading + % of range), 23°C £5°C
) Full Scale Accuracy
Rate Range Resolution _ Test Current
Reading (1 year)
Fast 1kQ 100 mQ 999.9 1 mA 0.10+0.020
Maximum Input Protection: 1000VDC or 750VAC for all ranges.
Open circuit voltage: <13.3 VDC
Test Current: Approximately 1 mA DC
Threshold resistance: From 1 Q to 1000 Q, default of power on is 10 Q
Diode
Accuracy + (% of reading + % of range), 23°C £5°C
) Full Scale Accuracy
Rate Range Resolution ) Test Current
Reading (1 year)
3.0000 V 100 pVv 2.9999 1 mA 0.030+0.020
Med 10.0000 V 100 pVv 10.0000 100 pA 0.030+0.020
10.0000 V 100 pVv 10.0000 10 pA 0.030+0.020

Maximum Input Protection: 1000VDC or 750VAC for all ranges.
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Specifications

FREQUENCY AND PERIOD CHARACTERISTICS
CONDITIONS: SLOW RATE (GATE TIME 1 Sec)

Frequency

Accuracy: * (% of Reading)

Input
ACV Frequency Gate | Resolutio | Full Scale @ p )
) ) Accuracy Sensitivity
Range Range Time n Reading _
(Sine Wave)
100 mv 5~10Hz 10 yHz 9.99999 0.05 200 mVrms
0 10 ~ 100Hz 1ls 100 pHz 99.9999 0.01 40 mVrms
250V 100 ~ 100 kHz (Slow) | 1 mHz 999.999 0.005 40 mVrms
100 k ~ 1 MHz @ 1 Hz 999.999 0.005 100 mVirms

guaranteed.

@) Specified accuracy at input >5 % of range.

@ If testing frequency is greater than 1MHz, it will be displayed but no specified accuracy is

Period
Full Input
ACV _ Gate , @ e
Period Range i Resolution Scale Accuracy Sensitivity
Range Time . )
Reading (Sine Wave)
100my | 17 10bs @ 0.01 ns 9.99999 | 0.005 100 mVrms
0 10 ys ~ 10 ms 1ls 0.1ns 9.99999 0.005 40 mVrms
750V 10 ms ~ 100 ms (Slow) | 0.1 us 99.9999 0.01 40 mVrms
100 ms ~ 200 ms 1ys 199.999 0.05 200 mVrms
@ f testing frequency is greater than 1MHz, it will be displayed but no specified accuracy is
guaranteed.
@ Specified accuracy at input >5 % of range.

Maximum Crest factor: 3.0 at full scale
Maximum input voltage: 750Vrms
<3x10’ Volt-Hz for all ranges
Input impedance: 1 MQ * 2% in parallel with capacitance <100pF
Maximum DCV: 500 V for all AC ranges

Triggering and MemoryTrigger Delay: 0 to 6000ms (1 ms step size)
Memory: 512 readings can be stored

Math Functions
Rel, Max/Min/Average/StdDev (for stored readings), dB, dBm, Limit Test, % and mX+b

dBm Reference Resistance: 1 Q to 9999 Q (1Q step size)
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Specifications

Standard Programming Languages
SCPI (Standard Commands for Programmable Instruments)

Remote Interface
(optional) GPIB (model 5492BGPIB only), USB and RS-232C

General Specifications

Power Supply: 110/220V + 10%

Power Line Frequency: 50/60Hz +5%

Power Consumption: <20 VA

Operating Environment: 0 °C to 40 °C, <90 %RH
Storage Environment: -40 °C to 70 °C

Dimensions (WxHxD): 225 mm x 100 mm x 355 mm
Net Weight: Approx. 2.5 kg

Warranty Period: 3 years

* Specifications are subject to change without notice. _
To ensure the most current version of this manual, please download the current version here:
http://www.bkprecision.com/search/5492B

For current up-to-date product information, please visit www.bkprecision.com
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