m E/MAICIMAL
Nk\iJINTY

X 878B, 879B

Dual Display LCR
METER

INSTRUCTION MANUAL



https://www.manualsplus.com/

ManualsPlus.com


https://www.manualsplus.com/

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.

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.

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
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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 part or all of the
product.

Safety Guidelines

To ensure that you use this device safely,
follow the safety guidelines listed below:
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This meter is for indoor use, altitude up to
2,000 m.

The warnings and precautions should be
read and well understood before the
instrument is used.

When measuring in-circuit components, first
de-energize the circuits before connecting to
the test leads.

Discharge capacitor before testing.

The meter is safety-certified in compliance
with  EN61010 (IEC 1010-1) Installation
Category Il (CAT. Il) 50 V, Pollution Degree
2 environment.

Use the meter only as specified in this
manual. Otherwise, the protection provided
by the meter may be impaired.

The power for the meter is supplied with a
single standard 9V battery. But also a line
operation is possible using a 12V AC to DC
adaptor. If a power adaptor is selected,
please be sure it fulfils the safety
requirements of a relevant IEC standard.
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Safety Symbols

A This symbol is a warning and
indicates that the user should refer to
the operating instructions located in
the manual.

- DC Current

Indicates inside pin is positive (+),
®9-O pinis p (+)

outside is negative (-)

Compliance Statements

Disposal of Old Electrical & Electronic Equipment
(Applicable in the European

Union and other European countries with separate
collection systems)
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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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Environmental Conditions

Operating Environment 0°Cto40°C
Storage Humidity 0-80% R.H.
Storage Environment -20 °C to +50 °C
Pollution degree Pollution degree 2


https://www.manualsplus.com/

TABLE OF CONTENTS

Safety SUMMArY ... 1
Safety Guidelines.........ccccvrieiminniini e, 2
Compliance Statements ..........cccooociiiieciiiinicccieens 4
INTRODUCTION.......ccciiirierrirmer e 10
PACKAGE CONTENTS ..o 1
FRONT PANEL OVERVIEW. ..., 12
Front Panel Display Descriptions.........cccccvvvevevvveveienenns 13
Front Panel Buttons ............ccccceviieiiiiniccec e, 14
LCD DISPLAY OVERVIEW.........cccooiiriiiiccmeneenenne 16
LCD Display Descriptions .........cc.ueeieiiieiiiiiiiiiiee e 16
Special Display Indicators...........cccccoeiiiiiiiiiies 18
POWERING INSTRUMENT ......cccoiiiimmrineneesseeenas 19
Installing Battery ... 19
Connecting External Power Source..........cccccveeeeeeennnes 21
Low Battery Indication ...........ccooovvvviiiiiiiiiiiiiiiiieiiieeeees 23
Backlit Display (model 879B only) ..........ccocvveveeeiiennnnes 24
OPERATION INSTRUCTIONS.........cccorereriieeenns 26
Data Hold.........c.oooiii e 26
Static Recording ........ccccovviiieiiiiiieeee e 26


https://www.manualsplus.com/

L/C/R/Z Select Mode .........cooovveveeeiiiieiieeeeeeeeeeeeeeeeeeeeeee 29

D/Q/B/ESR Select Mode ..........ccocvveviieniieiieenieeeee e 30
TeSt FreqQUENCY ... ..uuuiii e 30
Relative Mode.........ccooociiiiiiiiinieeeee e 31
TOIEraANCE......iiie e 33
ULIlity MENU ... 37
Parallel and Series Measurement Mode....................... 48
Calibration.........ccccoi i 49
USB s 53
Automatic Fuse Detection...........cccceiviiiiiiiiciiiee 53
QUICK START GUIDE .........cccoiirerrere e 55
CAUTION. ..ttt 55
Inductance Measurement .............cccoeeciiiiiie e 56
Capacitance Measurement...........cccccoeeeeeiiiiiieeeeeeennns 58
Resistance Measurement.............ccccoeeciiiiiieiiiineee 60
Impedance Measurement (Model 879B only)............... 61
REMOTE COMMUNICATION ......ccooiiiiiiimeneeeeene 63
Connecting Instrument to PC..........ccccooviiiiiiiicieee 63
USB (Virtual COM) Configuration ............ccoccceeviverennns 65
USB Operation..........cccoecuriiiriieeeiiiiee et 65
Command ProtoCols .........ccceeceeeeiiiiie e 67


https://www.manualsplus.com/

SUPPLEMENTAL INFORMATION .......cccocommiinnnes 80

Selecting Test Frequency ..........ccceeeieiiiiiiiiiiiiec e 80
Selecting Series or Parallel Mode.............ccccceeiiinnnns 82
Accuracy Discrepancies...........ccceveeeiiiiiiiieiee e 83
Guard Terminal.........ccccoeeiiiiiiiiei e 85
SPECIFICATIONS ... 87
General Specifications.............coccvvieiieeiiiciiee e, 88
Accuracy Specifications...........ccccceeeeiieciiiiine e 89
MAINTENANCE.......... e 95
SEIVICE ..ottt 95
Cleaning........cccuviiiiee e 95
SERVICE INFORMATION.........cooo e 97
LIMITED WARRANTY ... 98


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

color. Each color has a specific representation, as
described below:

White — With the exception of the °
button, all white colored labels
represent the primary function of that
button; meaning that function will be
set or configured upon pressing it.

Blue — Some of the buttons have a blue label
underneath a white label. This means
the function indicated by the blue
label will be set or configured if that
button is pressed and hold down for 2
seconds.

Yellow — There are total of 3 buttons with

yellow labels. They are E U

(FREQ | [ TOL |
[ggl Lﬂ These functions are

exclusively for use when entering
UTIL menu only. See “Utility Menu”
section for details.

15
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=© o~

11.
. Q —*ESR(ohm) units indicator
13.
14.
15.
16.

17.

18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.

© — *Phase angle indicator for secondary
display

Q — Quality factor indicator

ESR - *Equivalent series resistance indicator

HHBA_ Secondary display

*))) — Beeper tone indicator for tolerance
mode
deg — *Phase angle degree indicator

% - Tolerance percentage indicator

kHz — Frequency units indicator

PAL — Parallel mode indicator

SER — Series mode indicator
mi[H — Inductance units (Henry) indicator
P @qF — Capacitance units (Farad) indicator
MkQ — Resistance units (Ohm) indicator

— Remote mode indicator

HHHHH — Primary display

D — Dissipation factor indicator

DH — Data hold indicator
AUTO - Auto-ranging indicator
TOL - Tolerance mode indicator

— Low battery indicator
@OFF — Auto power-off indicator
1%5%10%20% - Tolerance sorting
percentage indicator

17
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For external power, use AC adapter rated for
output 12VDC, 150mA, with a standard 4mm
connector only.

WARNING: Use of incorrect adapters may damage
the instrument. Please use B&K Precision’s adapter
only.

To connect the adapter, do the following:

1. If a battery is installed, please check the
battery compartment again that the polarity of
the battery matches the polarity as indicated
by the labels inside the compartment. If itis
not, please remove and insert the battery with
matching polarity. If a battery is not installed,
continue to the next step.

WARNING: DO NOT, at any time, connect
an external power adapter when a battery
is installed incorrectly (reverse polarity or
non-matching polarity to indicator of
battery compartment). Doing so will
damage the instrument and void its
warranty.

2. Connect the AC adapter connector into the

right side panel of the instrument. See Figure
5 below.

22
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brightness for 15 seconds. After another 15 seconds
(30 seconds total from the time of turning on), the
back light will automatically turn off to conserve
battery power.

When Using External Power

When the meter is powered using an external AC
adapter, the back light display will turn on upon
holding down the { =~ button for 2 seconds. It will
stay at maximum brightness continuously until the

()

—— button for 2

user presses and holds down the
seconds again.

Note: If a battery is installed while using an AC
adapter simultaneously, unplugging the AC adapter
will automatically turn off the back light after it has
been lit for 30 seconds.

25
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Enable Static Recording
HOLD J
Press and hold down the -" putton for two seconds to
enter the static recording mode. The display should indicate
“MAX AVG MIN” simultaneously. This indicates the meter is
in static recording mode and recording is performed
immediately.

Using Static Recording

There are four different modes that can be selected in
static recording. They are indicated by the
descriptions below. These modes can be changed

’/'m‘*\
with each LRec ) button press. Per each press of the
HOLD
“ REC J button, the modes will change and repeat in

the following order:

Recording Mode &> Maximum Mode +» Minimum
Mode » Average Mode

Recording Mode

This is the default mode when first enabling static
recording. In this mode, the screen will display “MAX
AVG MIN” indicator. At this point, the meter will start
making recordings based on measured values from

27
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the input sockets or terminals. As recording is
performed, maximum, minimum, and average values
will be stored after a brief moment. A beep tone will
sound once a recording has been stored.

Note: Subsequent beep tones may occur in this mode if
there are new values that are recorded. For example, if a
new maximum is detected, it will beep once again to indicate
that the new value has been stored. Any previously stored
values will be overwritten with the new recorded values.

Maximum Mode

In this mode, the “MAX” indicator will be shown on display.
This indicates that the value in the primary display
represents the recorded maximum value.

Minimum Mode

In this mode, the “MIN” indicator will be shown on display.
This indicates that the value in the primary display
represents the recorded minimum value.

Average Mode

In this mode, the “AVG” indicator will be shown on display.
This indicates that the value in the primary display
represents the recorded average value. This average value
is obtained by taking the maximum and minimum recorded
values and taking the average of the two values.

28
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that any measurements taken will not take into
account the test leads.

Setup Relative Mode

To setup the relative mode, simply press the LcAL )

button once. The value that is on the display will
immediately be stored as the “reference” value. This
reference value will be used for all measurements so
as long as the meter is in relative mode, which is
indicated by the “REL” indicator on the display.

A common use of relative mode is to “zero” out the
meter. With nothing connected to the input sockets

and terminals, simply press the \L S ‘ button once and
the meter will “zero” out, meaning all display reading
will become 0.

To make measurements within a specific test setup or
with test leads, it is recommended that the user first
have test leads or wires connected to the meter in the

fashion that they desire. Then, press the L“‘L ‘ button

once to “zero” out the meter as reference. This way,
any measurements taken would not be affected by the
test leads or setup.

32
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Setup Tolerance

1.

Select the primary measurement mode based
on the type of components to be measured.

ucrmz H ucmﬂ
This is done by pressing the P“’S (or \P=3

for model 878B) button to conflgure the
desired measurement mode.

Note: Be sure to select the correct
measurement mode, as tolerance mode
cannot be activated unless the correct mode
is selected. For example, if the component is
a capacitor, be sure to select “C” for
capacitance. If not, tolerance mode will not
be activated following the proceeding steps
below.

Insert the component to be used as the
“standard” reference value. Another words,
insert a known “good” component that will be
used for testing against all other components.

(See Figure 6 for illustration)

Note: The tolerance mode cannot be
activated unless the meter senses a
component is connected to either the input
sockets or terminals.

34
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Once the desired measured reading is

[ ToL
displayed, press the E ~ button once to
store the reading as the “standard” value or
test reference value. At this point, the “TOL”
will be displayed on the screen, indicating that
the tolerance mode is activated.

Note: Any value which appears on the LCD
display, such as DH (data hold) or
MAX/MIN/AVG, can also be used as the
“standard” value or test reference value for
sorting components.

To select the tolerance range, press the

| TOL

U_v_] button once more. For each button
press, the meter will cycle through the
tolerance range percentage in this order: 1%,
5%, 10%, 20% (model 879B only). These
percentage ranges will also be indicated on
the LCD display by the indicators “1%”, “5%",
“10%”, or “20%” (model 879B only)
respectively. The component to be tested for
will be verified with the tolerance within the
selected % of the “standard” value or test
reference value (as configured from step 3).
Within a few seconds, an audible tone will be
heard.

36
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power-off timing, power-up state, and reset instrument
to default settings.

Entering Utility Menu

]

Press and hold down the ui button for two
seconds or until the primary display shows “bEEP”.
This indicates the meter is currently in the utility menu.

Configuration and Settings
There are four different menu options and

configurable settings under each option. Below is a
table that lists these options and settings.

Table 1 - Utility Menu Options and Settings

SETTINGS /
MENU OPTIONS PARAMETERS
bEEP ON / OFF
AoFF 5/15/30/60/OFF
PuP PrE / Set
dEF yES / NO

38
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The four menu options allow users to control the beep
sound setting (bEEP), auto power off setting (AoFF),
power-up state settings (PuP), and resetting
instrument to default settings (dEF).

By default, the first option after entering the utility
menu is “bEEP”. The primary display indicates the
menu option, and the secondary display indicates the
current settings or parameters configured for the
selected option. To change the settings or

() ()
parameters, use the ‘““=_and “~—— arrow keys. To
change or select a different menu option, press the
l:n button once. For each liﬂ button press, the
meter will traverse through each menu options and
will repeat itself in the following order:

bEEP +» AoFF - PuP —» dEF

Note: The settings and parameters are temporarily

‘remembered” once the lin button is pressed to
select a different menu option. To save all settings
permanently, exit the menu using the save and exit
method. With the exception of “bEEP” and “AoFF”
settings, in which case under these settings, changes
are temporarily saved even when exiting the menu
without saving. (See “Exit Utility Menu” section for
details).

39
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Beep Sound Setting (bEEP)

The “bEEP” menu option allows the user to enable or
disable the beep sound for every key press.

Note: This option only disables the beep sound for
each key press. It does not disable the beep sound
for “Static Recording” and “Tolerance” mode, as well
as the “auto power-off”’ warning.

. [‘;FREQ':] “/Tj

To turn ON the beep, push either the -~ or *=—

arrow keys until the secondary display shows “ON”.
tror e [ )or ()
To turn OFF the beep, push either the ~~_/or "\ =~
arrow keys until the secondary display shows “OFF”.

Default Setting: ON

Auto power-off Setting (AoFF)

The “AoFF” menu option allows the user to select the
auto power-off timer. This timer is always counting
continuously. It resets every time a button is pressed
or if an action occurred. If the meter is left untouched
or unattended, the timer will count until the configured
time is up. This is particularly important if the user
wants to preserve battery life or run the meter
continuously without interruption.

40
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Note: When the timer has reached the configured
time, the meter will make an audible “beep” sound
continuously for 10 seconds before auto power-off.
To stop the “beep” sound, simply press any button to
resume operation and reset the timer count.

The available timer settings are: 5 minutes, 15
minutes, 30 minutes, 60 minutes, and off.

When the primary display shows “AoFF”, push the

() (%) mer set
—=—/0or “— button to select the timer setting. The
settings will be shown on the secondary display as
follows:

Table 2 - Auto Power-off Options

SECONDARY REPRESENTATION
DISPLAY
5 5 minutes
15 15 minutes
30 30 minutes
60 60 minutes
OFF No timer. Manual
power off only

Default Setting: 15

41
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When the auto power-off option is set to any of the
configured settings in Table 2 (except for “OFF”),
upon exiting the utility menu the LCD display will have
a “@OFF” indicator. This means a timer has been set
for auto power-off.

Note: When an external 12VDC AC adapter is used
to power the instrument, the auto power-off feature
will automatically be disabled. This is indicated on the
LCD display when the “@OFF” indicator disappears.
Under this condition, the meter will remain powered
ON continuously. In this state, powering off the
instrument would require manually pushing and

(PowerR |
holding down the '-°— button for 2 seconds.

When external power is removed, the meter will
automatically re-enable auto power-off again and
“@OFF” indicator will re-appear if a time has been set
from the “AoFF” option of the utility menu.

Power-up State (PuP)

The “PuP” menu option allows user to configure the
power-up state of the LCR meter, allowing user to
restore settings saved into internal EEPROM memory
at power-up.

42
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In the utility menu, when the primary display shows
“PuP”, there are two settings selectable and shown on
the secondary display. “PrE” and “SEt”.

Default Setting: PrE

Storable Settings

Primary function mode (i.e. L/C/R)
Test frequency

Secondary function mode (i.e. D/Q)
Tolerance mode state

Reference value for Tolerance mode
Relative mode state

Reference value for Relative mode

Configure and Save Power-up State

Follow the below procedure to setup and store a
power-up state into internal memory.

1.

Before entering into the utility menu, configure
all the settings and parameters desired for
power up state. Do this by turning on any
modes and setting values as desired. (Only
the settings listed above in “Storage Settings”
are stored). If the meter is currently in the
utility menu, exit first and setup the desired
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settings for recalling at power-up. (see “Exit
Utility Menu” for details)
Once settings are configured, enter/re-enter

the utility menu by holding down the U J
button for 2 seconds.

Traverse through the utility menu until you see
“PuP” on the primary display. The secondary
display should also show “PrE”.

In order to save the current meter settings for
power-up state into internal memory, use

. U FREQ J “ ToL }
either “~“_or *— button to change the
settings so that the secondary display shows
“SEt”.

Press U
option. Once all other utility options are
conﬂgured exit the utility menu by holding

down U I button for 2 seconds.

The meter has now saved all current settings
into internal memory. At next power-up, the
meter will turn on and recall the saved
settings.

Note: The meter allows one set of settings to be
stored into memory. Therefore, the same
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procedure is used to overwrite previously stored
settings into memory.

Prevent Overwrite of Stored Settings

In the utility menu, the “PuP” option default setting is
always “PrE”. This represents “previous settings”.
Keeping this setting will prevent the meter from
overwriting previously stored settings for power-up
state. Therefore, when entering the utility menu, be
sure not to change to “SEt” to prevent overwriting any
previously stored power-up settings.

Reset Default Settings (dEF)

The last option in the utility menu allows you to reset
the meter to default settings. When the primary
display shows “dEF”, the secondary display will show
“NO” by default. The meter will also default this
setting to “NO” to prevent accidental reset of
instrument settings.

Default Setting: No

To reset the meter to default settings, first select the

“dEF” menu option by using the use U ) button to
browse through the utility menu. When the primary

45
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| FREQ | [ ToL |
display shows “dEF”, either press U . Jor H\I
button to change the setting so that the secondary
display shows “yES”. Upon saving and exiting the
utility menu, the instrument will automatically reset
back to its original settings. Below is a table of all the
settings that will be restored.

Table 3 - Instrument Default Settings

Settings Default Configuration
Primary Function C (Capacitance)
Secondary Function None
Measurement Method SER (Series)
Test Frequency 1 kHz
Beep On
Auto Power-off 15 (15 minutes)
Power-up State Pre
Reset Default Settings No

Note: In the case where under “PuP” option, “SEt” is
selected and “dEF” is set to “yES”, the “PuP” setting
has priority over the “dEF” setting. This means the
instrument will not be set back to default upon saving
and exiting the utility menu. Instead, the power-up
settings will be stored and will be recalled upon the
next power-up of the instrument.
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Figure 8, which prompts for a “short”. Also, “REL”
indicator will be blinking on the display. This is to
prompt the user that the meter is waiting for an action.
At this point, short calibration will be done when the

(REL )

uxi») button is pressed once. Within a few seconds,
the meter will return to normal display and meter will
be calibrated based on the test frequency and settings

selected prior to entering the calibration mode.

-0 afrk

BOFF | SER

L

Figure 8 - Short Calibration

Quick Procedure

Below is an example of steps to follow to do both
open and short calibration.

1. Select the primary function mode for
measurement (i.e. L/IC/R/Z).
2. Select the test frequency for measurement.
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Select the measurement mode (i.e. Series or
Parallel)
Once all settings are configured, hold down

I REL

L CAL H button for 2 seconds to enter into
calibration mode.

First, do open calibration. Follow instructions
under “Open Calibration” section.

Next, do short calibration. Follow instructions
under “Short Calibration” section.

Now, the meter should go back to normal
display and user may proceed to take
measurements of components.

Recommendations

To achieve optimal measurement results, both open
and short calibration should be done. It is highly
recommended to calibrate extremely high or low
values for L, C, R and Z before making precision
measurements.

If test frequency is changed, calibration
should be done again before making precision
measurements. Once calibration is done on a
selected test frequency, calibration data will
remain until power off.
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USB I

buttons will be disabled, except for the “~—— (or

-

USBNU
—— for model 878B) button.

To exit remote mode and go back to local mode,

i USB I i ﬂ

press the “——~ (or 2 for model 878B) button
once. The indicator will disappear on the LCD
display. Pushing the same button once more will put
the meter into auto fetching mode, which is described
in the next section.

Auto Fetching Mode
When connected to a PC, the meter can be
configured to auto-fetching mode. This means, the
meter will continuously fetch data to the PC after
every measurement cycle is completed. It fetches
data from measured readings of primary display and
secondary display, as well as tolerance compared
results. This mode is useful when doing quick data
logging using PC.
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commands and Standard Commands for
Programmable Instruments (SCPI). Some commands
are device-specific to the meter. They are not included
in the version 1999.0 of the SCPI standard. However,
these commands are designed with the SCPI format
in mind and they follow the syntax rules of the
standard.

Common Command Format
The IEEE 488 standard defines the common
commands as commands that perform functions like
reset and system query. Common commands usually
come with the asterisk “*” character, and may include
parameters. Some examples of Common command
like: *IDN?, *GTL, *LLO.

SCPI Command Format and Query Format
The SCPI commands control instrument
functions. A subsystem command has a hierarchical
structure that usually consists of a top-level (or root)
keyword, one or more lower level keywords, and
parameters. The following example shows a
command and its associated query:
A. FUNCtion:impa L
Select L as primary parameter
B. FUNCtion:impa?
Return primary parameter
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function is a root level keyword with the second level
keyword, impa, and L is the command parameter. The
query command ends with a question mark “?”.

Note: SCPI stems from IEEE488.1 and IEEE 488.2.
Although the IEEE 488.2 standard addressed some
instrument measurements, it principally dealt with
common commands and syntax or data formats.
Please refer to the IEEE488.2 and SCPI reference
manual for more information.

Termination Character
A terminator is a character sent by a host, which
identifies the end of a command string. A valid
terminator consists of two-byte data:
<CR> (Carriage Return, ASC(&HOD)) or <LF> (Line
Feed, ASC(&HOA)) or <CR><LF>

Responding Message

Returned result
After the meter executes a query command, the return
of the result will be in the following format:

<Result> + <CR> <LF>

For example, in auto fetching mode, the meter will
send the measured data automatically when the
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measurement cycle is completed. The format of the
printed data will be shown as the following:

<Primary measured data, Secondly measured
data, Tolerance Result > + <CR> <LF>

Data Types
Returned message is an ASCII string from the meter
responding to a query. A query is a command
accompanied a “?” mark. Table 4 below explains the
different data types.

Table 4 - Data Type of Responded Messages

Data Type Explanation Example
<NR1> An integer +800,-200,100,-50
This numeric
representation has )
<NR2> an explicit radix +1.56,-0.001,10.5
point
This representation
has an explicit +2.345678E+04
<NR3> | adix pointand an | -1.345678E-01
exponent
A parameter for
<Boolean> Boolean setting. ON or OFF

Always return “0”
or “1” for Boolean
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query command

A string is used as
<Literal> | command HOLD
parameters with

short literal form

SCPI Commands
This section described all the SCPI commands

supported by the meter. The meter can accept both
upper case and lower case commands.

Table 5 - SCPI Symbol Conventions

Text Symbol Meaning
[] Option; can be omitted
| Exclusive OR
<> Defined element
() Comment
? Question mark
Separated two command
keywords
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*IDN?

Description: Queries the instrument ID.
Response: <instrument model>, <firmware
version>, <serial number>

*LLO
Local Lockout. This means that all front panel
buttons, including the "USB" key is not available.

*GTL

Go to local. Puts the meter into the local state,
clearing the remote state and front panel lockout.
FREQuency Subsystem

FREQuency <value>

Description: Set measurement frequency

Parameters: Parameters are 100, 120, 1000,
10000 (879B only) or
100hz,120hz,1khz,10khz (879B
only)

Example: FREQuency 100hz
Set 100Hz frequency

FREQuency?

Description: Query the measurement frequency
Response: 100hz, 120hz, 1khz, 10khz (879B
only)
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FUNCtion subsystem

FUNCtion:impa<L|C|R|Z>
(Z for model 879B only)

Description: Select primary parameter
Example:  FUNCtion:impa L
Selects L as primary parameter

FUNCtion:impa?

Description: Query primary parameter
Response: Return L, C, R, Z(879B
only),NULL

FUNCtion:impb <D | Q| THETA | ESR >
(THETA and ESR for model879B only)

Description: Select secondly parameter
Example: FUNCtion:impb D
Select D as secondly parameter

FUNCtion:impb?

Description: Query secondly parameter
Response: Return D, Q, THETA (8798 only),
ESR (879B only), NULL
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FUNCtion:EQUivalent < SERies | parallel |
PAL >

Description: Set equivalent mode

Parameters: SERies — serial mode
Parallel — parallel mode
Pal — parallel mode

Example: FUNCtion:EQUivalent SERies
Set series mode

FUNCtion:EQUivalent?

Description: Query the equivalent mode

Response: Return “SER” or “PAL” format
string

CALCulate subsystem

CALCulate:RELative:STATe <ON | OFF >

Description: Enable or disable relative
function

Example:
CALCulate:RELative:STATe ON

CALCulate:RELative:STATe?
Description: Query the relative state
Response: Return ON or OFF
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CALCulate:RELative:VALUe?

Description: Query the relative value
Response: Return <NR3> or “-----" format string

CALCulate:TOLerance:STATe < ON | OFF >

Description: Enable or disable tolerance function
Example: CALCulate:TOLerance:STATe ON

CALCulate:TOLerance:STATe?

Description: Query the tolerance state
Response: Return ON or OFF

CALCulate:TOLerance:NOMinal?

Description: Query the nominal value of
tolerance
Response: Return <NR3> or “-----" format string

CALCulate:TOLerance:VALUe?

Description: Query the percent value of
tolerance
Response: Return <NR3> or “-----" format string

CALCulate:TOLerance:RANGe <1|5]|10|
20 >

Description: Set tolerance range

Parameters: 20 (879B only)

Example: CALCulate:TOLerance:RANGe 1
Set 1% tolerance range
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CALCulate:TOLerance:RANGe?

Description: Query the tolerance range
Response: Return “BIN1”, “BIN2”, “BIN3”,
“BIN4” or “----” format string

CALCulate:RECording:STATe < ON | OFF >

Description: Enable or disable recording

function

Example: CALCulate:RECording:STATe
ON

CALCulate:RECording:STATe?

Description: Query the recording state
Response: Return ON or OFF

CALCulate:RECording:MAXimum?

Description: Query the maximum value of
recording function

Response: Return <NR3, NR3> or “-----" format
string

CALCulate:RECording:MINimum?

Description: Query the minimum value of
recording function

Response: Return <NR3, NR3> or “-----” format
string
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CALCulate:RECording:AVERage?

Description: Query the average value of
recording function

Response: Return <NR3, NR3> or “-----” format
string

CALCulate:RECording:PRESent?

Description: Query the present value of
recording function

Response: Return <NR3, NR3> or “-----” format
string

FETCh Subsystem

FETCh?

Description: Returns the primary, secondary
display value and tolerance
compared result of device’s output
buffer.

Response: Return <NR3, NR3, NR1> format

string

Example: FETCh?
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Summary of Supported SCPI Commands

Table 6 - Summary of SCPI Commands

Command Parameter Explanation
FREQuency <Value> Set Test Frequency
FREQuency? Query Test Frequency
FUNCtion

limpa <Literal> Select primary display

parameter

:impa? Query primary display

parameter

:impb <Literal> Select secondary display

parameter

:impb? Query secondary display

parameter

:EQUivalent <Literal> Set equivalent mode

:EQUivalent? Query equivalent mode
CALCulate

:RELative

:STATe <Boolean> Enable/disable relative
function
:STATe? Query relative state
:‘VALUe? Query relative value
:TOLerance
:STATe <Boolean> Enable/disable tolerance
function
:STATe? Query tolerance state
:NOMinal? Query nominal value of
tolerance
:VALUe? Query percent of tolerance
:RANG <Value> Set tolerance range
:RANGe? Query tolerance range
:RECording
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example, if the capacitance of the component is to be
in the mF range, than selecting 100 Hz or 120 Hz for
test frequency would give much better results. The
results will also be obvious because if the same
component was tested with 1 kHz or 10 kHz, the
measured readings may look erroneous on the
display.

In all cases, it is best to check with the manufacturer’s
data sheet in order to determine the best test
frequency to use for measurement.

Inductance
Typically, a 1 kHz test frequency is used to measure
inductors that are used in audio and RF circuits. This
is because these components operate at higher
frequencies and require that they be measured at
higher frequencies such as 1 kHz or 10 kHz.
However, a 120 Hz test signal is used to measure
inductors that are used for applications such as filter
chokes in power supplies, in which are typically
operated at 60 Hz AC (in U.S.) with 120 Hz filter
frequencies.

In general, inductors below 2 mH should be measured

at 1 kHz frequency while inductors above 200 H
should be measured at 120 Hz.
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Capacitance
When measuring capacitors, it is always most
desirable if the dissipation factor is low. Electrolytic
capacitors inherently have a higher dissipation factor
due to their normally high internal leakage
characteristics. In some cases, if the D (dissipation
factor) is excessive, measurement accuracy may
degrade and even read out of specification.

Inductance
Some inductors are intended to operate at a certain
DC bias to achieve a certain inductance value.
However, the 878B and 879B LCR meters cannot
produce such biasing scheme and external biasing
should not be attempted because external power
would be applied to the instrument and cause serious
damage to the meter. Therefore, in some cases,
measured inductance reading may not agree with
manufacturer’s specification. It is important to check if
specification pertains to DC biasing or not.

Resistance
When measuring resistance of devices, it is important
to know that there are two types or ways of
measurement. One type is DC resistance
measurement. Another type is AC resistance
measurement. The 879B and 878B uses AC
resistance measurement method and does not
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Guard terminal is also used to minimize noise and to
help minimize parasitic effects coming from the
component to be measured, thus allowing high
precision results.
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Frequency = 1 kHz

Max Lx DF(Dx  Measurement
Range Display Accuracy <0.5) Mode

1.5% + 3 1.5% +

100 H 100.00 H digits 50 digits Parallel
0.7% + 2 0.7% +

40H 39.999 H digits 50 digits Parallel
0.7% + 2 0.7% +

4000 mH | 3999.9 mH digits 50 digits -
0.5% +1 0.5% +

400 mH 399.99 mH digits 50 digits Series
0.6% +2 0.6% +

40 mH 39.999 mH digits 50 digits Series
0.9% + 2 0.9% +

4000 yH 3999.9 uH digits 50 digits Series
28%+3 2.8% +

400 yH 399.99 uH digits 50 digits Series

Frequency = 10 kHz*

Max Lx DF(Dx  Measurement
Range Display Accuracy <0.5) Mode

1.5% + 3 1.5% +

1000 mH | 1000.0 mH digits 50 digits Parallel
0.7% + 2 0.7% +

400 mH 399.99 mH digits 50 digits -
0.5% +1 0.5% +

40 mH 39.999 mH digits 50 digits Series
0.6% +2 0.6% +

4000 pH | 3999.9 pH digits 50 digits Series
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0.9% +2 0.9% +
400 yH 399.99 yH digits 50 digits Series
28%+3 2.8% +
40 pyH 39.99 uH digits 50 digits Series
Capacitance
Frequency = 100 Hz*/120 Hz
Max Cx DF(Dx  Measurement
Range Display Accuracy <0.5) Mode
8% +3 8% + 50
20 mF 20.000 mF digits digits Series
2% +2 2% + 50
4000 pF 3999.9 uF digits digits Series
0.7% + 2 0.7% +
400 pF 399.99 uF digits 50 digits Series
0.5% +1 0.5% +
40 pF 39.999 nF digits 50 digits Series
0.5% +1 0.5% +
4000 nF 3999.9 nF digits 50 digits -—-
0.5% +2 0.5% +
400 nF 399.99 nF digits 50 digits -—-
0.7% +1 0.7% +
40 nF 39.999 nF digits 50 digits Parallel
25%+2 2.5% +
4 nF 3.9999 nF digits 50 digits Parallel
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Frequency = 1 kHz

Max Cx DF(Dx  Measurement
Range Display Accuracy <0.5) Mode

3.7%+3 3.7% +

1000 pF 1000.0 pF digits 50 digits Series

2% +2 2% + 50

400 pF 399.99 uF digits digits Series
0.7% *+ 2 0.7% *

40 pF 39.999 uF digits 50 digits Series
0.5% +1 0.5% +

4000 nF 3999.9 nF digit 50 digit Series
0.5% + 2 0.5% +

400 nF 399.99 nF digits 50 digits -
0.5% + 2 0.5% +

40 nF 39.999 nF digits 50 digits -
0.7% *+ 2 0.7% +

4000 pF 3999.9 pF digits 50 digits Parallel
2.5% +2 2.5% +

400 pF 399.9 pF digits 50 digits Parallel

Frequency = 10 kHz*

Max Cx DF(Dx  Measurement
Range Display Accuracy <0.5) Mode

3.9%+5 3.9% +

100 uF 100.00 pF digits 50 digits Series
3.7%+3 3.7% +

40 yF 39.999 yF digits 50 digits Series
0.7% *+ 2 0.7% *

4000 nF 3999.9 nF digits 50 digits Series
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0.5% * 2 0.5% *

400 nF 399.99 nF digits 50 digits Series
0.5% +1 0.5% *+

40 nF 39.999 nF digit 50 digit
0.5% + 2 0.5% +

4000 pF 3999.9 nF digits 50 digits
0.7% + 2 0.7% +

400 pF 399.99 pF digits 50 digits Parallel
2.5% +2 2.5% +

40 pF 39.99 pF digits 50 digits Parallel

Resistance/lmpedance*

Frequency = 100 Hz*/120 Hz/ 1 kHz/10 kHz*

Max R/Zx o* Measurement
Range Display Accuracy Accuracy Mode

5.5% +3

10 MQ 10.000 MQ digits +3.2° Parallel
2.5% + 2

4000 kQ | 3999.9 kQ digits +1.5° Parallel
0.7% + 2

400 kQ 399.99 kQ digits +0.4° Parallel
0.5% + 2

40 kQ 39.999 kQ digits +0.3° -
0.5% + 2

4000 Q 3999.9 Q digits +0.3° -
0.5% + 2

400 Q 399.99 Q digits $0.3° Series
0.7% + 2

40 Q 39.999 Q digits +0.4° Series
2.0% + 2

4Q 3.9999 Q digits +1.2° Series
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ESR*

Frequency = 100 Hz*/120 Hz/ 1 kHz/10 kHz*

Max ESR Measurement

Range Display Accuracy Mode
0.5% +2

1000 Q 999.9 Q digits Series
0.5% +2

100 Q 99.99 Q digits Series
0.7% +2

10 Q 9.999 Q digits Series
2.0% +2

10 .9999 Q digits Series

* = Model 879B only
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immediately. Doing so will immediately damage the
instrument and void it's warranty.

Before cleaning this meter, make sure the power is
OFF and remove external AC adapter if one is used.
To clean the meter, wipe the dirty parts with a soft
cloth soaked with diluted neutral detergent. Avoid
having the instrument too wet to prevent the detergent
from penetrating into the inside components of the
meter, causing damages. After cleaning, make sure
the instrument is completely dried before operating it
again.
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