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Notice 

The information contained in this document is subject to change without notice. 

Safety Notice Supplement 

As described in the International Electrotechnical Commission (IEC) Standard IEC 664, digital 

multimeter measuring circuits (e.g., B&K Models 2831E and 5491B) and the USB terminal are 

Installation Category II (CATII).  The AC input terminal is rated CAT I. 

This equipment is 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 
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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 
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 on an instrument indicates that the user should refer to the operating 
instructions located in the manual. 

 
 Electrical Shock hazard. 

 
 

 
Chassis ground symbol. 

 
CAT I 
(1000V) 

IEC Measurement Category II. 
Inputs may be connected to 
mains (up to 300 VAC) under 
Category II overvoltage conditions. 
 

CAT II 
(300V) 

IEC Measurement Category II. 
Inputs may be connected to 
mains (up to 300 VAC) under 
Category II overvoltage conditions. 
 

 

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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Figure 2-5 Input terminals 

Input-High terminal for Volts, ohms, Hz, period, diode and 
continuity measurements 

2 mA-200 mA for 2831E, 5 mA-500 mA for model 5491B 
range DC/AC current input terminal for DC/AC current 

 

Common terminal 

2 A (5 A for model 5491B) and 20 A range current input 
terminal for DC/AC current measurement  

T1AL/250 V type fuse for the mA measurement range 
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+  to turn on the 2nd parameter display, Use  or  key to select function for 

2nd display. 
6. Take readings from the display. 

 

 
(Model 2831E) DC Current measurement on Range: 2 mA, 20 mA, 200 mA 

(Model 5491B) DC Current measurement on Range: 5 mA, 50 mA, 500 mA 

 

(Model 2831E) AC Current measurement on Range: 2 mA, 20 mA, 200 mA 

(Model 5491B) AC Current measurement on Range: 5 mA, 50 mA, 500 mA 

 

AC CURRENT SOURCE 

DC CURRENT SOURCE 
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1. Press  →  for dBm math operation and the present reference value is displayed: 
REF：0000 

2. Use  and  keys to choose a numerical place and use  and  keys to 

increment or decrement the digits. Enter a value from 1 Ω to 9999 Ω. 
3. Press  (ENTER) to confirm the reference impedance, the message “SAVED” will be displayed 

for a moment. The meter will then return back to the measurement status. 
4. The display will show the result of the dBm calculation. 
 
If you want to change the impedance reference value after the dBm function is enabled, you can do the 
following: 
1. Press →  to enter the menu on the menu level.  “A: MATH MEU” will be displayed. 

2. Press  to move down to the command level within the MATH MEU, “5: dBm REF” will be 

displayed. 

3. Press  to enter the parameter level and the present impedance reference value will be 

displayed:  REF: 0000.  

4. Use  and  keys to choose a numerical place and use  and  keys to 

increment or decrement the digits. Enter a value from 1 Ω to 9999 Ω. 
5. Press  (ENTER) to confirm the reference value, the message “SAVED” will be displayed for a 

moment, and the meter will return to the command level. Press  to cancel the reference value 
input, and the meter will return back to the command level without changing the reference value. 

6. Press  →  key to exit the menu and return to the dB math operation status. 
 
NOTE: The reference impedance and input impedance mentioned in this chapter are 

completely different. The Input impedance is inherent to the instrument and cannot be 
changed. 

NOTE:  dBm is valid for both positive and negative DC voltage. 
NOTE: The percent math operations are applied after the dBm or dB math calculation. 
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 Brackets [ ]: Some command words are enclosed in brackets. These brackets are used to denote 

an optional command word that does not need to be included in the program message. For 
example: 
 
:RANGe[:UPPer] <n> 

 
These brackets indicate that :UPPer is optional and does not have to be used. Thus, the above 
command can be sent in one of the two ways below: 
 
    :RANGe <n>  

 or :RANGe:UPPer <n> 
 
NOTICE: When using optional command words in your program, do not include the 

brackets. 
 

 Angle brackets <>: Angle brackets are used to denote a parameter type. Do not include the 
brackets in the program message. For example: 

  
   :HOLD:STATe <b> 
 

The <b> indicates that a Boolean-type parameter is required. Thus, to enable the HOLD feature, 
you must send the command with ON or 1 parameter as below: 
 

:HOLD:STATe ON 
or  :HOLD:STATe 1 
 

 Parameter types: The following are some of the common parameter types:  
<b> Boolean: Used to enable or disable an instrument operation. 0 or OFF disables the 

operation and 1 or ON enables the operation.  Example: 
     
     :CURRent:AC:RANGe:AUTO  ON  Enables auto ranging 

 
    <name>    Name parameter: Select a parameter name from a listed group.  Example:  
 
                <name> =  MOVing 
                           REPeat 
 
                :RESistance:AVERage:TCONtrol  MOVing 
 
    <NRf> Numeric Representation format: This parameter is a number that can be expressed as 

an integer (e.g., 6), a real number (e.g., 25.3) or an exponent (e.g., 5.6E2).  Example:  
                 

:MMFactor 5 
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Table 6-1 DISPlay Subsystem Commands Summary 

Command Function Description 
:DISPlay 

:ENABle <b> 
  :ENABle? 

 
Enable or disable front panel display 
Query state of the display 

 
:ENABle <b> 
Command syntax: 

:DISPlay:ENABle <b> 
 

Command Parameter: 
<b> = 0 or OFF  Disable front panel display 

     1 or ON   Enable front panel display 
Query: 

:ENABle?               Query state of the display 
 
Description: 

This command is used to enable or disable front panel display circuitry. When disabled, the 
instrument operates at a higher speed. While disabled, the display is frozen. All front panel controls 
except LOCAL are disabled. Normal display operation can be resumed by using:ENABle command 
or pressing LOCAL key to enable the display.
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Command Parameter: 

<n> =  0.1, 1, 10      Set power line cycles per integration 
DEFault          1 
MINimum   10 
MAXimum           0.1 

 
Query: 

:NPLCycles?    Query programmed NPLC value 
 

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

:RANGe Commands 
:[UPPer] <n> 
Command syntax:  

:VOLTage:AC:RANGe[:UPPer] <n>         Set measurement range for ACV 
:VOLTage:DC:RANGe[:UPPer] <n>       Set measurement range for DCV 

 
Command Parameter: 

<n> =  0.2, 2, 20, 200, 750 Expected reading is AC volts (ACV) 
  0.2, 2, 20, 200, 1000 Expected reading is DC volts (DCV) 

            DEFault             750 (ACV) 
                            1000 (DCV) 
            MINimum    0 (All functions) 
            MAXimum           Same as DEFault 
 
Query: 

:RANGe[:UPPer]?   Query measurement range of the current function. 
 
Description: 

This command is used to manually select the measurement range for the specified measurement 
function. The range is selected by specifying the expected reading as an absolute value. Select the 
appropriate range to get the optimal reading of the measured device. 
 

:AUTO <b> 
Command syntax: 

:VOLTage:AC:RANGe:AUTO <b>   Set auto range for ACV 
:VOLTage:DC:RANGe:AUTO <b>   Set auto range for DCV 

 
Command parameter: 
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<b> =  1 or ON   Enable auto range 
   0 or OFF  Disable auto range 
Query: 

:AUTO?     Query auto range (ON or OFF) 
 
Description: 

These commands are used to control auto ranging. With auto ranging enabled, the instrument 
automatically goes to the most ideal range 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. Thus, when auto range is disabled, the 
instrument remains at the automatically selected range. When a valid :RANGe <n> command is 
sent, auto ranging disables. 
 

:REFerence <n> Commands 
:REFerence <n> 
Command syntax: 

:VOLTage:AC:REFerence <n>    Specify reference for ACV 
:VOLTage:DC:REFerence <n>    Specify reference for DCV 

 
Command parameter: 

<n> =  -757.5 to 757.5   Reference for ACV 
-1010 to 1010           Reference for DCV 
DEFault               0 (All measurement functions) 

         MINimum               Minimum value for specified function 
MAXimum              Maximum value for specified function 

Query: 
:REFerence?                 Query reference for relative function 

 
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 algebraic 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 :ACQuire command, the :REFerence? query 
command returns the acquired reference value. 
(Note:  In order to send a REFerence? query, the reference value must be set either 
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by :REFerence <n> or :ACQuire command.  If not, and error will occur in the return string.) 
 

 
:STATe <b> 
Command syntax: 

:VOLTage:AC:REFerence:STATe <b>    Control reference for ACV 
:VOLTage:DC:REFerence:STATe <b>       Control reference for DCV 
 

Command parameter: 
<b> =  1 or ON    Enable reference 

     0 or OFF   Disable reference 
 
Query: 

:STATe?                  Query state of reference. 
 
Description: 

These commands are used to enable or disable “reference” for the specified 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: 

:VOLTage:AC:REFerence:ACQuire         Acquire reference for ACV 
:VOLTage:DC:REFerence:ACQuire        Acquire reference for DCV 

 
Description: 

When one of these commands is sent, the measurement input signal is acquired and established as 
the reference value. This command is typically used to zero the display. For example, if the 
instrument is displaying a 1 μV 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 caused 
an overflow condition or a reading has not been triggered, an error occurs when this command is 
sent. 
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Command Parameter: 

<n> =  0.1, 1, 10   Set power line cycles per integration 
DEFault          1 
MINimum   10 
MAXimum           0.1 

 
Query: 

:NPLCycles?    Query programmed NPLC value 
 

Description: 
The integration period (measurement speed) for the basic measurement functions (except 
Frequency and Period) is set using the :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 be 1/60 (for 60Hz line power) which is 16.67 ms. 
 

:RANGe Commands 
:[UPPer] <n> 
Command syntax:  

: CURRent:AC:RANGe[:UPPer] <n>         Set measurement range for ACI 
: CURRent:DC:RANGe[:UPPer] <n>   Set measurement range for DCI 

 
Command Parameter: 

<n> =  0 to 20       Expected reading is AC volts (ACI) 
  -20 to 20     Expected reading is DC volts (DCI) 

            DEFault             20 (ACI, DCI) 
            MINimum    0 (All functions) 
            MAXimum           Same as DEFault 
 
Query: 

:RANGe[:UPPer]?   Query measurement range of the current function. 
 
Description: 

This command is used to manually select the measurement range for the specified measurement 
function. The range is selected by specifying the expected reading as an absolute value. The 
instrument will then go to the most sensitive range that will accommodate that expected reading. For 
example, if you expect a reading of approximately 10 mA, simply let the parameter <n> = 0.01 (or 
10e-3) in order to select the 20 mA range. 
 

:AUTO <b> 
Command syntax: 

: CURRent:AC:RANGe:AUTO <b>       Set auto range for ACI 
: CURRent:DC:RANGe:AUTO <b>       Set auto range for DCI 
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Command parameter: 

<b> =  1 or ON   Enable auto range 
   0 or OFF  Disable auto range 
 
Query: 

:AUTO?     Query auto range (ON or OFF) 
 
Description: 

These commands are used to control auto ranging. With auto ranging enabled, the instrument 
automatically goes to the most ideal range 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. Thus, when auto range is disabled, the 
instrument remains at the automatically selected range. When a valid :RANGe <n> command is 
sent, auto ranging disables. 
 

:REFerence <n> Commands 
:REFerence <n> 
Command syntax: 

: CURRent:AC:REFerence <n>        Specify reference for ACI 
: CURRent:DC:REFerence <n>        Specify reference for DCI 

 
Command parameter: 

<n> =  -20 to 20              Reference for ACI 
0 to 20               Reference for DCI 
DEFault               0 (All measurement functions) 

         MINimum               Minimum value for specified function 
MAXimum              Maximum value for specified function 

Query: 
:REFerence?                 Query reference for relative function 

 
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 algebraic 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. 
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Conversely, when a reference is set using the :ACQuire command, the :REFerence? query 
command returns the acquired reference value. 

 
 
:STATe <b> 
Command syntax: 

: CURRent:AC:REFerence:STATe <b>    Control reference for ACI 
: CURRent:DC:REFerence:STATe <b>       Control reference for DCI 
 

Command parameter: 
<b> =  1 or ON    Enable reference 

     0 or OFF   Disable reference 
 
Query: 

:STATe?                  Query state of reference. 
 
Description: 

These commands are used to enable or disable :reference” for the specified 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: 

: CURRent:AC:REFerence:ACQuire         Acquire reference for ACI 
: CURRent:DC:REFerence:ACQuire        Acquire reference for DCI 

 
Description: 

When one of these commands is sent, the measurement input signal is acquired and established as 
the reference value. This command is typically used to zero the display. For example, if the 
instrument is displaying a 50 μA 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 caused 
an overflow condition or a reading has not been triggered, an error occurs when this command is 
sent. 
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:RANGe Commands 
:[UPPer] <n> 
Command syntax:  

:RESistance:RANGe[:UPPer] <n>    Set measurement range for Ω 
 
Command Parameter: 

<n> =  0 to 20e6   Expected reading is ohms  
            DEFault             20e6 (Ω) 
           MINimum    0 (All functions) 
            MAXimum           Same as DEFault 
 
Query: 

:RANGe[:UPPer]?   Query measurement range of the current function. 
 
Description: 

This command is used to manually select the measurement range for the specified measurement 
function. The range is selected by specifying the expected reading as an absolute value. The 
instrument will then go to the most ideal range that will accommodate the expected reading. For 
example, if you expect a reading of approximately 20 Ω, simply let the parameter <n> = 20 in order 
to select the 200 Ω range (for model 2831E).  If you expect a reading of approximately 50 Ω, simply 
let the parameter <n> = 50 in order to select the 500 Ω range (for model 5491B).   
 

:AUTO <b> 
Command syntax: 

:RESistance:RANGe:AUTO <b>        Set auto range for Ω 
 
Command parameter: 

<b> =  1 or ON   Enable auto range 
   0 or OFF  Disable auto range 
 
Query: 

:AUTO?     Query auto range (ON or OFF) 
 
Description: 

These commands are used to control auto ranging. With auto ranging enabled, the instrument 
automatically goes to the most ideal range 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. Thus, when auto range is disabled, the 
instrument remains at the automatically selected range. When a valid :RANGe <n> command is 
sent, auto ranging disables. 
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:REFerence <n> Commands 
:REFerence <n> 
Command syntax: 

:RESistance:REFerence <n>    Specify reference for Ω 
Command parameter: 

<n> =  0 to 20e6                Reference for Ω 
DEFault              0 (All measurement functions) 

         MINimum               Minimum value for specified function 
MAXimum              Maximum value for specified function 

Query: 
:REFerence?                 Query reference for relative function 

 
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 algebraic 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 :ACQuire command, the :REFerence? query 
command returns the acquired reference value. 
 

:STATe <b> 
Command syntax: 

:RESistance:REFerence:STATe <b>    Control reference for Ω 
 
Command parameter: 

<b> =  1 or ON    Enable reference 
     0 or OFF   Disable reference 
 
Query: 

:STATe?                  Query state of reference. 
 
Description: 

These commands are used to enable or disable “reference” for the specified 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: 
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:RANGe <n> 
Command syntax: 

:FREQuency:THReshold:VOLTage:RANGe <n>  Set voltage threshold range. 
:PERiod:THReshold:VOLTage:RANGe <n>  Set voltage threshold range. 

 
Command parameter: 

<n> =  0 to 1010   Specify signal levels in volts (voltage threshold) 
 
Query: 

:RANGe?     Query maximum signal level. 
 
Description:  

These commands are used to specify the expected input level. The instrument will then 
automatically select the most ideal current or voltage threshold range. 

 
:REFerence <n> Commands 
:REFerence <n> 
Command syntax: 

:FREQuency:REFerence <n>    Specify reference for FREQ 
:PERiod:REFerence <n>           Specify reference for PER 

 
Command parameter: 

<n> =  
0 to 1.0e6              Reference for FREQ 

            0 to 1                   Reference for PER 
DEFault               0 (All measurement functions) 

         MINimum               Minimum value for specified function 
MAXimum              Maximum value for specified function 

Query: 
:REFerence?                 Query reference for relative function 

 
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 algebraic 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 :ACQuire command, the :REFerence? query 
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MODEL 2831E SPECIFICATIONS 

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

Rate Range Resolution 
Full Scale 
Reading 

Accuracy  
(1 year) 

Typical 
Input 

Impedance 
 
 

Slow 
 
 

200.00 mV 
2.0000 V 
20.000 V 
200.00 V 
1000.0 V 

10 μV 
100 μV 
1 mV 
10 mV 
100 mV 

210.00 
2.1000 
21.000 
210.00 
1010.0 (2) 

0.03%+0.08% (1) 

0.03%+0.05% (1) 

0.03%+0.06% 
0.03%+0.06% 
0.03%+0.06% 

>10 MΩ 
>11.1 MΩ 
>10.1 MΩ 
10 MΩ 
10 MΩ 

 (1)  under REL status 
 (2)  1% over-range (1010 V) is readable at 1000 V range 

Maximum input voltage: 1000 VDC or peak ac for all ranges. 
 

  AC Voltage 
Resolution, Full Scale reading and Accuracy 

Range Resolution Full Scale Reading 

200.00 mV 
2.0000 V 
20.000 V 
200.00 V 
750.0 V 

10 μV 
100 μV 
1 mV 
10 mV 
100 mV 

210.00 
2.1000 
21.000 
210.00 
757.5(1) 

(1)  1% over-range (757.50V) is readable at 750V range 
 

ACCURACY: ± (% of reading + % of range), 23 °C ± 5 °C 

Rate Range 
Accuracy(1 year) (1)  23 °C ± 5 °C 

20-50 Hz 50-20 kHz 20-50 kHz 50-100 kHz 

 

 

Slow 

 

200.00 mV 

2.0000 V 

20.000 V 

200.00 V 

750.0 V  

1.0%+0.2% 

1.0%+0.2% 

1.0%+0.2% 

------ 

------ 

0.5%+0.15% 

0.4%+0.05% 

0.4%+0.05% 

0.8%+0.075% 

0.8%+0.075% 

1.8%+0.25% 

1.5%+0.1% 

1.5%+0.1% 

1.5%+0.1% 

 1.5%+0.1% (2) 

3.0%+0.75% 

3.0%+0.25% 

3.0%+0.25% 

3.0%+0.25% 

3.0%+0.25% (2) 
(1)  Specifications are for sine wave inputs >5% of range. 
(2)   Limit at 40 kHz or ≤ 3×107 Volt-Hz for 750 V range  

Measurement method: True RMS measurement 
Maximum Crest factor: 3.0 at full scale 
Maximum input voltage: 750 Vrms 
≤ 3×107 Volt-Hz for all ranges 
Input impedance: 1 MΩ ± 2% in parallel with capacitance <100 pF 
Maximum DCV: 500 V for all AC ranges 
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DC Current: ± (% of reading + % of range), 23 °C ± 5 °C 

Rate Range Resolution 
Full Scale 
Reading 

Accuracy 
 (1 year) 

Burden Voltage(1) 
& Shunt Resistor 

Slow 

2.0000 mA 
20.000 mA 
200.00 mA 
2.0000 A 
20.000 A 

0.1 μA 
1 μA 
10 μA 
100 μA 
1 mA 

2.1000 
21.000 
210.00 
2.1000 
21.000 (3) 

0.08%+0.025% (2) 

0.08%+0.02% (2) 

0.08%+0.02% 
0.3%+0.025% 
0.3%+0.025% 

<0.3 V / 100 Ω 
<0.04 V / 1 Ω  
<0.3 V / 1 Ω 
<0.05 V / 10 mΩ 
<0.6 V / 10 mΩ 

(1)  Typical voltage across the input terminals at full scale reading. 
(2)  Use REL function 
(3)  In 20 A range, >10-20 ADC is readable for 20 seconds maximum 

Maximum Input and Overload Current Protection: 1 A/ 250 V fuse. 
 

AC Current (True RMS, AC Coupling) 

 

 
ACCURACY: ± (% of reading + % of range), 23 °C ± 5 °C 

Rate Range 
Accuracy(1 year) (1)  23 °C ± 5 °C 

20-50 Hz 50-2 kHz 2-20 kHz 

Slow 

2.0000 mA 
20.000 mA 
200.00 m A 
2.0000 A 
20.000 A 

1.5%+0.5% 
1.5%+0.5% 
1.5%+0.5% 
2.0%+0.5% 
2.0%+0.5% 

0.5%+0.3% 
0.5%+0.3% 
0.5%+0.3% 
0.5%+0.5% 
0.5%+0.5% 

2%+0.5% 
2%+0.38% 
2%+0.38% 
------ 

------ 
(1)  Specifications are for sine wave inputs >5% of range. 

Measurement method: True RMS measurement 
Maximum Crest factor: 3.0 at full scale 
Maximum Input and Overload Current Protection: 1 A/ 250 V fuse. 

 
 
 
 
 

Rate Range Resolution 
Full Scale 
Reading 

Burden Voltage(1) 
/shunt Resistor 

 
 

Slow 
 
 

2.0000 mA 
20.000 mA 
200.00 m A 
2.0000 A 
20.000 A 

0.1 μA 
10 μA 
100 μA  
1 mA 
10 mA 

2.1000 
21.000 
210.00 
2.1000 
21.000 (2) 

<0.3 V / 100 Ω 
<0.04 V / 1 Ω 
<0.3 V / 1 Ω 
<0.05 V / 10 mΩ 
<0.6 V / 10 mΩ 

(1)  Typical voltage across the input terminals at full scale reading. 
(2)  In 20 A range,>10-20 A AC is readable for 20 seconds maximum 
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Resistance: ± (% of reading + % of range), 23 °C ± 5 °C  

Rate Range (1) Resolution 
Full Scale 
Reading 

Test Current 
Accuracy 
 (1 year) 

Slow 

200.00 Ω 
2.0000 kΩ 
20.000 kΩ 
200.00 kΩ 
2.0000 MΩ 
20.000 MΩ 

10 mΩ 
100 mΩ 
1 Ω 
10 Ω 
100 Ω 
1 kΩ 

210.00 
2.1000 
21.000 
210.00 
2.1000 
21.000 

0.5 mA 
0.45 mA 
45 μA 
4.5 μA 
450 nA 
45 nA 

0.10%+0.05% (2) 

0.10%+0.025% (2) 

0.10%+0.025% (2) 

0.10%+0.025% 
0.15%+0.025% 
0.3%+0.05% 

(1) 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 100 kΩ. 

(2) Using REL function 
Maximum Input Protection: 1000 VDC or 750 VAC for all ranges. 
Open circuit voltage: Maximum voltage is 5.5 V dc  

 
Continuity: ± (% of reading + % of range), 23 °C ± 5 °C 

Range Resolution 
Full Scale  
Reading 

Test Current 
Accuracy  (1 year)  

23 °C ± 5 °C 
200 Ω 100 mΩ 999.9 0.5 mA 0.1%+0.1% 

Maximum Input Protection: 1000 VDC or 750 VAC for all ranges. 
Open circuit voltage: < 5.5 V DC 
Test Current: around 0.5 mA DC 
Threshold value: 5% of range 

 

 
MODEL 5491B SPECIFICATIONS 

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

Rate Range Resolution 
Full Scale 
Reading 

Accuracy  
(1 year) 

Typical 
Input 

Impedance 
 
 

Slow 
 
 

500.00 mV 
5.0000 V 
50.000 V 
500.00 V 
1000.0 V 

10 μV 
100 μV 
1 mV 
10 mV 
100 mV 

510.00 
5.1000 
51.000 
510.00 
1010.0 (2) 

0.02%+0.016% (1) 

0.02%+0.008% (1) 

0.02%+0.008% 
0.02%+0.008% 
0.02%+0.008% 

>10 MΩ 
>11.1 MΩ 
>10.1 MΩ 
10 MΩ 
10 MΩ 

 (1)  under REL status 
 (2)  1% over-range (1010 V) is readable at 1000 V range 

Maximum input voltage: 1000 VDC or peak ac for all ranges. 
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  AC Voltage 
Resolution, Full Scale reading and Accuracy 

Range Resolution Full Scale Reading 

500.00 mV 
5.0000 V 
50.000 V 
500.00 V 
750.0 V 

10 μV 
100 μV 
1 mV 
10 mV 
100 mV 

510.00 
5.1000 
51.000 
510.00 
757.5(1) 

(1)  1% over-range (757.50 V) is readable at 750 V range 
 

ACCURACY: ± (% of reading + % of range), 23 °C ± 5 °C 

Rate Range 
Accuracy(1 year) (1)  23 °C ± 5 °C 

20-50 Hz 50-20 kHz 20-50 kHz 50-100 kHz 

 

 

Slow 

 

500.00 mV 

5.0000 V 

50.000 V 

500.00 V 

750.0 V  

1.0%+0.08% 

1.0%+0.08% 

1.0%+0.08% 

------ 

------ 

0.5%+0.06% 

0.35%+0.02% 

0.35%+0.02% 

0.5%+0.03% 

0.5%+0.03% 

1.5%+0.1% 

1%+0.04% 

1%+0.04% 

1%+0.04% 

 1%+0.04% (2) 

3.0%+0.3% 

3.0%+0.1% 

3.0%+0.1% 

3.0%+0.1% 

3.0%+0.1% (2) 
(1)  Specifications are for sine wave inputs >5% of range. 
(2)    Limit at 40 kHz or ≤3×107 Volt-Hz for 750 V range  

Measurement method: True RMS measurement 
Maximum Crest factor: 3.0 at full scale 
Maximum input voltage: 750 Vrms 
≤3×107 Volt-Hz for all ranges 
Input impedance: 1 MΩ ± 2% in parallel with capacitance <100 pF 
Maximum DCV: 500 V for all AC ranges 
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DC Current: ± (% of reading + % of range), 23 °C ± 5 °C 

Rate Range Resolution 
Full Scale 
Reading 

Accuracy 
 (1 year) 

Burden Voltage(1) 
& Shunt Resistor 

Slow 

5.0000 mA 
50.000 mA 
500.00 m A 
5.0000 A 
20.000 A 

0.1 μA 
1 μA 
10 μA 
100 μA 
1 mA 

5.1000 
51.000 
510.00 
5.1000 
21.000 (3) 

0.05%+0.01% (2) 

0.05%+0.008% (2) 

0.05%+0.008% 
0.25%+0.01% 
0.25%+0.01% 

<0.6 V / 100 Ω 
<0.06 V / 1 Ω  
<0.6 V / 1 Ω 
<0.1 V / 10 mΩ 
<0.6 V / 10 mΩ 

(1)  Typical voltage across the input terminals at full scale reading. 
(2)  Use REL function 
(3)  In 20 A range,>10-20ADC is readable for 20 seconds maximum 

Maximum Input and Overload Current Protection: 1A/ 250V fuse. 
 

AC Current (True RMS, AC Coupling) 

 

 
ACCURACY: ± (% of reading + % of range), 23 °C ± 5 °C  

Rate Range 
Accuracy(1 year) (1)  23 °C ± 5 °C 

20-50 Hz 50-2 kHz 2-20 kHz 

Slow 

5.0000 mA 
50.000 mA 
500.00 m A 
5.0000 A 
20.000 A 

1.5%+0.16% 
1.5%+0.16% 
1.5%+0.16% 
2.0%+0.16% 
2.0%+0.16% 

0.5%+0.08% 
0.5%+0.08% 
0.5%+0.08% 
0.5%+0.1% 
0.5%+0.1% 

2%+0.16% 
2%+0.12% 
2%+0.12% 
------ 

------ 
(1)  Specifications are for sine wave inputs >5% of range. 
       In 20 A range,>10-20Aac is readable for 20 seconds maximum 

Measurement method: True RMS measurement 
Maximum Crest factor: 3.0 at full scale 
Maximum Input and Overload Current Protection: 1 A/ 250 V fuse. 

 
 
 
 
 

Rate Range Resolution 
Full Scale 
Reading 

Burden Voltage(1) 
/shunt Resistor 

 
 

Slow 
 
 

5.0000 mA 
50.000 mA 
500.00 m A 
5.0000 A 
20.000 A 

0.1 μA 
10 μA 
100 μA  
1 mA 
10 mA 

5.1000 
51.000 
510.00 
5.1000 
21.000 (2) 

<0.6 V / 100 Ω 
<0.06 V / 1 Ω 
<0.6 V / 1 Ω 
<0.1 V / 10 mΩ 
<0.6 V / 10 mΩ 

(1)  Typical voltage across the input terminals at full scale reading. 
(2)  In 20A range,>10-20Aac is readable for 20 seconds maximum 
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Resistance: ± (% of reading + % of range), 23 °C ± 5 °C  

Rate Range (1) Resolution 
Full Scale 
Reading 

Test Current 
Accuracy 
 (1 year) 

Slow 

500.00 Ω 
5.0000 kΩ 
50.000 kΩ 
500.00 kΩ 
5.0000 MΩ 
50.000 MΩ 

10 mΩ 
100 mΩ 
1 Ω 
10 Ω 
100 Ω 
1 kΩ 

510.00 
5.1000 
51.000 
510.00 
5.1000 
51.000 

0.5 mA 
0.45 mA 
45 μA 
4.5 μA 
450 nA 
45 nA 

0.10%+0.01% (2) 

0.10%+0.008% (2) 

0.10%+0.008% (2) 

0.10%+0.008% 
0.15%+0.008% 
0.3%+0.01% 

(1) 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 100 kΩ. 

(2) Using REL function 
Maximum Input Protection: 1000 VDC or 750 VAC for all ranges. 
Open circuit voltage: Maximum voltage is 5.5 VDC  

 
Continuity: ± (% of reading + % of range), 23 °C ± 5 °C 

Range Resolution 
Full Scale  
Reading 

Test Current 
Accuracy  (1 year)  

23 °C ± 5 °C 
500 Ω 100 mΩ 999.9 0.5 mA 0.1%+0.04% 

Maximum Input Protection: 1000 VDC or 750 VAC for all ranges. 
Open circuit voltage: <5.5 VDC 
Test Current: around 0.5 mA DC 
Threshold value: 2% of range 
 

 

 
SPECIFICATIONS FOR MODEL 2831E AND 5491B 

Diode 

Rate Range Resolution 
Full Scale  
Reading 

Test Current 

Med 2.0000 V 100 μV 2.3000 V 0.5 mA (approx.) 
 

Frequency: ± (% of reading + % of range), 23 °C ± 5 °C  
ACV 

Range 
Frequency 

Range 
Best 

Resolution 
Full Scale  
Reading 

Accuracy Input Sensitivity 
(Sine Wave) 

200 mV 
(*500 mV) 

to 
750 V 

10 Hz 
10-100 Hz 
100-100 kHz 
100k-1 MHz 

100 μHz 
1 mHz 
10 mHz 
10 Hz 

9.9999 
99.999 
999.99 
999.99 

0.05%+0.02% 
0.01%+0.02% 
0.01%+0.008% 
0.01%+0.008% 

200 mV rms 
300 mV rms 
300 mV rms 
500 mV rms 
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    Period: ± (% of reading + % of range), 23 °C ± 5 °C  

ACV 
Range 

Frequency 
Range 

Best 
Resolution 

Full Scale  
Reading 

Accuracy Input Sensitivity 
(Sine Wave) 

200 mV 
(*500 mV) 

to 
750 V 

1-10 μs 
10 μs-10 ms 
10 ms-100 ms 
100 ms 

0.1 ns 
1 ns 
1 μs 
10 μs 

9.9999 
9.9999 
99.999 
199.99 

0.01%+0.008% 
0.01%+0.008% 
0.01%+0.02% 
0.05%+0.02% 

500 mV rms 
300 mV rms 
300 mV rms 
200 mV rms 

*Applies to model 5491B 
Maximum Crest factor: 3.0 at full scale 
Maximum input voltage: 750 Vrms 

≤ 3×107 Volt-Hz for all ranges 
Input impedance: 1 MΩ ± 2% in parallel with capacitance < 100 pF 
Maximum DCV: 500 V for all AC ranges 

 
 

Math Functions 
Rel, Max/Min, dBm, dB, Compare Limit Test and %  
dBm Reference Resistance: 1 Ω to 9999 Ω (1 Ω step size), default is 75 Ω 

 
Standard Programming Languages 
SCPI（Standard Commands for Programmable Instruments） 

 
Remote Interface 
USB (Virtual COM) 
RS232 (5491B only) 

 
General Specifications 
Power Supply: 110/220 V ± 10% 
Power Line Frequency: 50/60 Hz ± 5% 
Power Consumption: ≤ 10VA 
Operating Environment: 0 °C to 40 °C, ≤ 90 %RH， 
Storage Environment: -40 °C to 70 °C 
Warm-up: more than 30 mins 
Dimensions (W×H×D): 225 mm×100 mm×355 mm 
Net Weight: Around 2.5 kg 
Warranty: 1 year (Model 2831E), 3 years (Model 5491B) 
 

 
*Specifications are subject to change without notice.
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