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Introduction

Introduction

Thank you for choosing the HIOKI Model IM3523A LCR Meter. To ensure your ability to get the most out
of this instrument over the long term, please read this manual carefully and keep it available for future ref-
erence.

The latest edition of the instruction manual
The contents of this manual are subject to change, for example as a result of prod-
uct improvements or changes to specifications.

The latest edition can be downloaded from Hioki’s website.
https://www.hioki.com/global/support/download/

Product registration

Register your product in order to receive important product information.
https://www.hioki.com/global/support/myhioki/registration/

Refer to the following instruction manuals in accordance with your application.
Please review the separate “Operating Precautions” before using the instrument.

Name of the _r
. . Description Format
instruction manual
Instruction Manual Includes overview of the instrument, operation PDF file
(this manual) methods, function descriptions, and specifications. (included on CD)
Communication Includes information related to controlling the instru- | PDF file
Instruction Manual ment using its communications interface. (included on CD)
Startup Guide Includes information for using the instrument safely,
basic operation methods, specifications (selected rele- | Hard copy
vant information).
Operating Precautions | Information for using the instrument safely. Hard copy



https://www.hioki.com/global/support/download/?manual
https://www.hioki.com/global/support/myhioki/registration/
https://www.hioki.com/global/support/download/?manual
https://www.hioki.com/global/support/download/?manual
https://www.hioki.com/global/support/myhioki/registration/
https://www.hioki.com/global/support/myhioki/registration/
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Verifying Package Contents

Verifying Package Contents

When you receive the instrument, inspect it carefully to ensure that no damage occurred during shipping. In particular,
check the accessories, panel switches, and connectors. If damage is evident, or if it fails to operate
according to the specifications, contact your dealer or Hioki representative.

Confirm that these contents are provided.

O IM3523ALCR Meter ......ocvveeeeiiiiieeennne 1 0O LCR Application Disk.........cccevveiiineneen. 1
(Instruction Manual [PDF format], Communication
Instruction Manual [(PDF format], explanation of
communications commands, USB driver, sample
application)

The latest version can be downloaded

from Hioki's website.

z1 8.34175k0

O Startup Guide ........cooovviiieiieiiieeeeee, 1

O Power Cord (2-line + ground) (p. 23)....1 O Qperating Precautions (0990A905)........ 1

NOTE * Probes, fixture are not supplied with the unit as standard equipment. You should order
~_ them separately, according to requirements.
* The instrument ships from the factory configured as described in "Appendix11 Initial Set-
tings Table"(p. A16).

Precautions when transporting the instrument
Use the original packing materials when transporting the instrument, if possible.
See "Transporting the instrument” (p. 210)
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Options

| Options

The following options are available for the instrument. Contact your authorized Hioki distributor or reseller
when ordering. The options are subject to change. Visit our website for updated information.

L2000 4-Terminal Probe

< w Alligator-clip-type measure-
) ment probes. These general-
purpose dual-electrode clips fit

&iﬁ@ a wide range of conductor

thicknesses.

Measurable range: DC to 8 MHz

Maximum voltage: +42 V peak (AC+DC)
Maximum current: +1 A peak (AC+DC)
Measurable terminal diameter: 0.3 mm to 5 mm

9500-10 4-Terminal Probe

e w Rubber-sheathed alligator clip
@%‘ST@ type
==

Measurable range: DC to 200 kHz

9140-10 4-Terminal Probe

;_ g@
—
Ry

Measurable range: DC to 200 kHz

Maximum voltage: 42 V peak (AC+DC)
Maximum current: £1 A peak (AC+DC)
Measurable terminal diameter: 0.3 mm to 5 mm

L2001 Pincher Probe

V¥ Pincher type

Measurable range: DC to 8 MHz

Maximum voltage: £40 V DC (42 V peak [Measurement signal + bias voltage]) Maximum applied voltage: +42 V peak (AC+DC)

Maximum current: 1 A peak (Measurement signal + bias current)

Measurable terminal diameter: 0.3 mm to 2 mm

9261-10 Test Fixture

Measurable range: DC to 8 MHz
Maximum applied voltage: +40 V DC
Measurable terminal diameter: 0.3 mm to 1.5 mm

9263 SMD Test Fixture

w This fixture is for measuring chip
components. (residual resistance
of 10 mQ or less after zero adjust-
ment)

Measurable range: DC to 8 MHz
Maximum applied voltage: +40 V DC
Test sample dimensions: Test sample width of 1 mm to 10 mm

9268-10 DC Bias Voltage Unit

Measurable range: 40 Hz to 8 MHz
Maximum applied voltage: +40 V DC

9699 SMD Test Fixture

Maximum applied current: £1 A peak (AC+DC)
Electrode tip spacing: 0.3 mm to 6 mm

9262 Test Fixture

w This fixture is for measuring
lead components. (residual
resistance of 10 mQ or less
after zero adjustment)

Measurable range: 42 Hz to 8 MHz

Maximum applied voltage: +40 V DC

Test sample dimensions: Lead diameter of 0.3 mm to 2 mm
Lead pitch of 5 mm or more

9677 SMD Test Fixture

Measurable range: DC to 120 MHz
Maximum applied voltage: +40 V DC
Test sample width of 3.5 £0.5 mm

9269-10 DC Bias Current Unit

Measurable range: 40 Hz to 2 MHz
Maximum applied current: 2 A DC

IM9110 SMD Test Fixture

v This fixture is for the
lower electrode.

o

IM9100 SMD Test Fixture

®

Measurable range: DC to 1 MHz
Maximum applied voltage: 42 V peak
(AC+DC)

Maximum applied current:

+0.15 Arms (£0.15 A DC)
Measurement test sample dimensions:
0.25 £20% x 0.125 +10% x 0.125 £10%mm

Measurable range: DC to 8 MHz
Maximum applied voltage: +42 V peak

Measurable range: DC to 120 MHz
Maximum applied voltage: +40 V DC
Test sample dimensions: Test sample width of (AC+DC) )
1mmto4 mm Maximum applied current:
Test sample height of 1.5 mm or less +0.15Arms (+0.15ADC) .
Measurement test sample dimensions:
0.4 x0.2mm, 0.6 x 0.3 mm, 1.0 x 0.5 mm




4

Safety Information

Safety Information

AWARNING This instrument is designed to comply with IEC 61010 Safety Standards, and has

= e~ been thoroughly tested for safety prior to shipment. However, mishandling during
use could result in injury or death, as well as damage to the instrument. Using the
instrument in a way not described in this manual may negate the provided safety fea-
tures.
Be certain that you understand the instructions and precautions in the manual before
use. We disclaim any responsibility for accidents or injuries not resulting directly
from instrument defects.

This manual contains information and warnings essential for safe operation of the instrument and for
maintaining it in safe operating condition. Before using it, be sure to carefully read the following safety
precautions.

Safety Symbols

Indicates the presence of a potential hazard. For more information about locations where this
symbol appears on instrument components, see the “Operating Precutions” section (p. 6),

A warning messages listed at the beginning of operating instructions, and the accompanying
document entitled “Operating Precautions.”

~_ [Indicates AC (Alternating Current).

I Indicates the ON side of the power switch.

O Indicates the OFF side of the power switch.

The following symbols in this manual indicate the relative importance of cautions and warnings.

ADANGER Indicates an imminently hazardous situation that, if not avoided, will result in death or
serious injury.

AWARN’NG Indicates a potentially hazardous situation that, if not avoided, could result in death or
serious injury.

Indicates a potentially hazardous situation that could result in minor or moderate injury
ACAUTION or potential risks of damage to the supported product (or to other property) if not
avoided.

NOTE Indicates advisory items related to performance or correct operation of the instrument.

Indicates information or content that is particularly important from the standpoint of
IMPORTANT operating or maintaining the instrument.

Symbols for Various Standards

Indicates that the product is subject to the Waste Electrical and Electronic Equipment
ﬁ (WEEE) Directive in EU member nations.

Dispose of the product in accordance with local regulations.

|
c € This symbol indicates that the product conforms to regulations set out by the EU Directive.
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Safety Information

Symbols in this manual

® Indicates a prohibited action.
(p. ) Indicates the location of reference information.
* Indicates that descriptive information is provided below.

Menus, Pages, Setting items, dialogs, buttons in a dialog, and other names on the

L] screen and the keys are indicated in brackets.

Indicates that digits may be entered. (p. 35)

Indicates that values may be entered using the numeric keypad. (p. 33)

Indicates that the same operation can be performed by pressing the ENTER key.

- (4] o The cursor key to be used is shown in black, while unused cursor keys are shown in
v gray. (In the example to the left, the I3 key is to be used.)

Accuracy labeling
The instrument’s accuracy is expressed using a combination of the formats shown below.
* By defining limit values for errors using the same units as measured values.
+ By defining limit values for errors as a percentage of the reading and a percentage of the setting.

Indicates the value displayed by the instrument. Limit values for reading
Reading (display value): errors are expressed as a percentage of the reading (“% of reading” or
“% rdg”).

Indicates the set value, such as voltage and current, that the instrument
Setting (set value) has been configured to output. Limit values for setting errors are
expressed as a percentage of the setting (“% of setting”).

Measurement categories

To ensure safe operation of measurement instruments, IEC 61010 establishes safety standards for vari-
ous electrical environments, categorized as CAT Il to CAT IV, and called measurement categories.

Primary electrical circuits in equipment connected to an AC electrical outlet by a power
CATII cord (portable tools, household appliances, etc.)
CAT Il covers directly measuring electrical outlet receptacles.

CAT Il Primary electrical circuits of heavy equipment (fixed installations) connected directly to the
distribution panel, and feeders from the distribution panel to outlets.

CAT IV The circuit from the service drop to the service entrance, and to the power meter and pri-
mary overcurrent protection device (distribution panel).

Using a measurement instrument in an environment designated
with a higher-numbered category than that for which the instru-
ment is rated could result in a severe accident, and must be
carefully avoided.Using a measurement instrument in an envi-
ronment designated with a higher numbered category than that , .
for which the instrument is rated could result in a severe acci- powerteter e
dent, and must be carefully avoided. Fixed Installation

Service Entrance Distribution Panel

Internal Wiring

Outlet
, —ute
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Operating Precautions

I Operating Precautions

* Follow these precautions to ensure safe operation and to obtain the full benefits of the various functions.
» Use of the instrument should confirm not only to its specifications, but also to the specifications of all
accessories, options, and other equipment in use.

Preliminary Checks

Before using the instrument the first time, verify that it operates normally to ensure that the no damage
occurred during storage or shipping. If you find any damage, contact your dealer or Hioki representative.

ADANGER Before using the instrument, make sure that the insulation on the voltage cords is

A e undamaged and that no bare conductors are improperly exposed. Using the instru-
ment in such conditions could cause an electric shock, so contact your dealer or
Hioki representative for replacements.

Instrument Installation

Avoid the following locations that could cause an accident or damage to the instrument.

Exposed to direct sunlight In the presence of corrosive or ex-

N S
i1 '; é Exposed to high temperature % 0, ki) plosive gases
N ¥
2D o 3]

A [9)

—= 4 Exposed to strong electromagnetic
g d, Exposed to water, oil, other fields
\‘, 440y chemicals, or solvents Near electromagnetic radiators
aldy Exposed to high humidity or
@Q condensation
Exposed to high levels of particu- Near induction heating
late dust ) systems (e.g., high-frequency

== \9\* i "'5{ induction heating systems and IH
% cooking utensils)

Subject to vibration

» The instrument should be operated only with the bottom side downwards.
» The instrument must not be placed on an unstable table or tilted surface.
* Vents must not be obstructed.

50 mm or more 50 mm or more 10 mm or more

* The instrument can be used with the stand.(p. 11)
It can also be rack-mounted.(p.A13)

« If mounting the instrument in a confined space such as a rack, ensure that the ambient temperature remains
within the range specified in the product specifications, for example by using forced-air cooling.

HIOKI IM3523B981-00
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Operating Precautions

Shipping precautions

Hioki disclaims responsibility for any direct or indirect damages that may occur when this instrument has
been combined with other devices by a systems integrator prior to sale, or when it is resold.

Handling the Instrument

ADANGER « To avoid electric shock, do not remove the instrument’s case. The internal compo-
AR UANVLIN nents of the instrument carry high voltages and may become very hot during oper-
ation.

* Do not allow the instrument to get wet, and do not take measurements with wet
hands. This may cause an electric shock.

ACAUTION * If the instrument exhibits abnormal operation or display during use, review the informa-
= s tion in "Troubleshooting" (p. 211) and "Error Display" (p. 216) before contacting your
dealer or Hioki representative.

* Do not connect charged capacitors to measurement terminals or input voltages or cur-
rents from an external source. Doing so may damage the instrument.

* This instrument is not designed to be entirely water- or dust-proof. Do not use it in an
especially dusty environment, nor where it might be splashed with liquid. This may cause
damage.

» To avoid damage to the instrument, protect it from physical shock when transporting and
handling. Be especially careful to avoid physical shock from dropping.

* Do not apply heavy downward pressure with the stand extended. The stand could be
damaged.

* After use, always turn OFF the power.

NOTE This instrument complies with EN 61326 Class A. This instrument may cause interference if used in
residential areas. Such use must be avoided unless the user takes special measures to reduce elec-
tromagnetic emissions to prevent interference to the reception of radio and television broadcasts.

Handling the LCR Application Disk

&CAUTION » Always hold the disc by the edges, so as not to make fingerprints on the disc or scratch
- = the printing.

* Never touch the recorded side of the disc. Do not place the disc directly on anything
hard.

» Do not wet the disc with volatile alcohol or water, as there is a possibility of the label print-
ing disappearing.

» To write on the disc label surface, use a spirit-based felt pen. Do not use a ball-point pen
or hard-tipped pen, because there is a danger of scratching the surface and corrupting
the data. Do not use adhesive labels.

* Do not expose the disc directly to the sun's rays, or keep it in conditions of high tempera-
ture or humidity, as there is a danger of warping, with consequent loss of data.

* To remove dirt, dust, or fingerprints from the disc, wipe with a dry cloth, or use a CD
cleaner. Always wipe from the inside to the outside, and do no wipe with circular move-
ments. Never use abrasives or solvent cleaners.

* Hioki shall not be held liable for any problems with a computer system that arises from
the use of this LCR Application Disk, or for any problem related to the purchase of a Hioki
product.
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Operating Precautions
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1.1 Product Overview and Features

1.1 Product Overview and Features

The HIOKI IM3523A LCR Meter is an impedance measuring instrument that features high-speed, high-
precision operation.

With measurement frequencies of 40 Hz to 200 kHz and measurement signal levels of 5 mV to 5 V, the
instrument allows you to configure a broad range of measurement conditions. Additionally, the ability to
perform tests using different measurement conditions with a single instrument while changing setup pro-
files easily makes the IM3523A well suited for use on production lines.

Wide range of measurement conditions(p.31) || Various interfaces supported
Capable of measurement under a wide range of measure- || Supports the optimal external /0 (handler
ment conditions: measurement frequencies from 1 mHz to || interfaces) for production lines: USB and
200 kHz and measurement signal levels from5 mVto 5 V. | LAN.

Comparator function(p.76)
Capable of making HI/IN/LO
pass/fail judgments based on
measurement values for two
parameters.

Capable of high-
speed measurement

High-speed measurement
is possible. The IM3523A
can perform measurements
at speeds of up to 2 ms (typ-
ical values).

(7 s | o]
oB o
[ 2l o
(o - I ]
B XN

BIN function(p.83)

Capable of easily ranking up to
10 samples based on mea- A”” Simple production

surement values. = line setup changes

Automatically sets the opti-
mal range according to
comparator or BIN judg-
ment standards. Because
the IM3523A also lets you
set measurement condi-
tions separately for each
range, it is possible to
automatically set the opti-
mal measurement condi-
tions in response to range
changes.

Continuous measurement function(p.119)

Capable of performing continuous measurement using previously stored
measurement conditions. This function makes it possible to generate pass/
fail judgments using different sets of measurement conditions. (For exam-
ple, the instrument can perform C-D measurement at 120 Hz followed by Rs
measurement at 100 kHz.)

HIOKI IM3523B981-00

(®)
=
Q
©
[
(1]
=
-
o
<
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2
@
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1.2 Names and Functions of Parts

1.2 Names and Functions of Parts

Power Switch(p.26)
 Unlit : power off
(when no power supplied)
* Red light : power off
(while power is supplied)
* Green light : power on

Display Screen(p.12)

Monochrome graphical LCD
Displays
screen, Basic Settings screen,
and Advanced
screen.

the Measurement

Settings

' COMP/BIN Key(p.75)

When the comparator/BIN function
is enabled, displays the Compara-
tor/BIN Settings screen.

Panel Load Key(p.165)

gy=m Loads measurement conditions
X)Ll saved with the panel save function.

HIOKI IM3523A LCRMETER

[z1 8.34175k0 =1 179.593 °

'Entering numerical values(p.12)

n n Enter a numerical value.

(we call these the “tenkeys”)

[ x10° M +10° | Switches units.

Adds a minus sign to the value.

bl cvren |

COMP indicator
LEDs

Audible Alarm
(beeper)

Displays the measure-
ment value judgment
results for the main and
sub parameters.

Comparator

Measurement Terminals
Connect measurement cables
orafixtL_lre. .

(Hour Jack, Hpor jack, Lpot
jack, Lcyr jack, GUARD jack)

measurement
See (p.76)

BIN measurement
See (p.83)

Panel

HFFLFLF

g

BACK Deletes the value in the
SEACE selected field.

Accepts the value and settings.

Cancels the measurement
condition settings for each
range and the comparator/BIN
settings, and then returns to
the screen that was displayed
before you began configuring
settings.

ADJ Key(p.125)

Lets you configure and use
compensation functions and
scaling.

INFO Key(p.20)
Lets you check previously con-
[INFO

figured measurement condi-
tions.

TRIG Key(p.50)

Performs trigger measure-

TRIG

ADJ

ment under the conditions for
which the external trigger has
been configured.

F keys

Selects the corresponding
. m item on the right side of the
display.

Cursor keys

@ Selects items on the screen.

This instrument can be rack mounted.
l See "Appendix9 Rack Mounting"(p. A13)
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1.2 Names and Functions of Parts

Rear
(@)
>
I
Power inlet l Rear USB connector g
Connect a computer to control the
Connect the power cord. instrument using communications | _ N -
(p-23) commands. LAN connector 9
See Communication Instruction Manual (LCR Lets you control the instrument )
Application Disk) from "a computer via a LAN <§n'
g

(socket communications).
See Communication Instruction

(@]} \ Manual (LCR Application
Disk)
Bz ) ‘
LAN MAC address
Dewe = = See Communication Instruction
cEEEEgo @ i [ = Manual (LCR Application
= .
C€ % E REE® mgwam Disk) )
EXT 1/O connector Manufacturer’s serial number
Lets you connect a PLC or I/O board so The serial number consists of nine digits. The first
that you can start measurement and two digits indicate the year of manufacture, while
acquire judgment results. (p.177) the second two digits indicate the month of manu-
facture. Do not remove this sticker as the number
is important.

{Keep clear of obstructions. (p.6) ]

lStand ]

Lets you incline the instrument for easy viewing. J

/N\CAUTION When using the stand

Extend the stand until it clicks into place.

Do not apply heavy downward pressure with the Make sure to extend both legs of the stand.

stand extended. The stand could be damaged. Collapsing the stand

Fold in the stand until it clicks into place.

HIOKI IM3523B981-00
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1.3 Screen Organization and Operation

| 1.3 Screen Organization and Operation

The instrument has two general display screen types: Measurement and Settings.
Refer to "11.3 Error Display" (p. 216) for error displays.

The screen examples in this guide appear reversed (black on white) for best visibility. However, the
instrument screens can actually be displayed only as white characters on black background.

| 1.3.1 Initial Screen

The initial screen, which is the first screen displayed when you turn on the instrument, allows you to per-
form measurement while checking measurement conditions. When the instrument is turned back on, the
display will reflect the measurement mode that was in use when the power was turned off.

Indicates the || Indicates the main | | Indicates the sub || Monitor values

measurement || parameter and parameter and Vac:Vae :Voltage across the terminals of
mode. measurementvalue. | | measurement value. the sample.
ac lge  :Current passing through the
sample.
INORH] _|Ga= 1l Menu keysé ; basic set
a [BAsIC] :Configures basic settings.
1'] - ["]31|{§! u - u?? Rdc [Rdc] :Configures DC resistance
measurement settings.
‘ '}'I:g EEBBETE % ADYHC [ADVNC] :Configures application settings.

l 1. 0000kHz § % @ 1.000% §A:100k3 § MED PEWT = [SYS] (SRS SO SIS,

Indicates some of the measurement conditions.

(From the left) Frequency, measurement signal level, measurement range, measurement speed,
trigger measurement.

Key lock screen

10.0033K0 0.076 IUNLCH‘ m P> The Pass Code Entry screen will be displayed.

See "Canceling key lock mode" (p. 117)

Vac 927 9mb
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1.3 Screen Organization and Operation

| 1.3.2 Selecting the Measurement Mode

This section describes how to select the measurement mode.

1 Open the Advanced Settings screen.

HORH)| AsI

10.0031kn 0.077 °

Wac 933.3mY AD NG E. Displays the Advanced Settings screen.
Iz 95,85 | > Display ?
R R TR bk HED T ERT

m

]

Hi

MIIAIBAQ | 19)deyn

I3
3

2 Select the [MODE]

[ TATPFRMCET 11 [AnYAHCED = Selects LCR mode

MODE HLCF E >

_____ — CONT P Selects continuous measurement mode.
MEMOR'Y :0fF  cLesk omoo [ 121

JUDRE-ECM -0 3000 = (p-121)

ILOGE EESET -Oi% n (<] = [ > ]

Select

3 Set the mode.

 —
ﬂ;I:E'VHHCED T [ADVAHCED 2| |‘“'35 | m | 2 Changes the measurement mode to
"L HODE] | ‘ the selected mode.
MER ﬁ Charnae mode? I
JIHE |r.u:| | m P Returns to the Advanced Settings
) screen without changing

the measurement mode.

NOTE After changing the measurement mode, check all settings (including compensation) before performing
— = measurement.
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1.3 Screen Organization and Operation

| 1.3.3 LCR Mode

Screen Organization

Measurement Screen (p.29)

MORM =
ERSIC m
=1 10.0031ko 0,077 ° . (72 )
Wac 988 2mY ALY M m
Iac 208588 e
P, 0000kHZ % 1. 000% PR {00k | MED (ERT: m—
<¢--|-|-1]-- - .
« Return to Previous Screen
[
[
[
Basic Settings Screen (p.15) .
[
[
HORM SEL M
[£] 10.0018ka 0.076 =+ [ F1 ) .
Wac 955, vmY Iac 9%, 55HA e [ s | ] .
FaRA BHATH 7] SUE 8 H % .
FREQ :1,0000kHz
LEmEL Wy A [Esrr (F4 SEEERY ERY ER PR
Return to Previous Screen
[ <] g D To the settings screen for the selected basic setting

Rdc Settings Screen (p.15)

HORH HOLD
[Z] 10.0047ka 001z - [F1 )
Yae 1.068 ¥ Iac 106, 5MA [ F2 | < —
RANGE ELLITO| 1000
JUDGE SYMC  =0FF
OC DELAY -0.0000= EHIT m..... i i

Return to Previous Screen

[ <] s B To the settings screen for the selected Rdc setting
Advanced Settings Screen (p.16)

ADVANCED 2

MODE :LCR

JUDCE COMP I el

MEMORY :0FF  CLEAR 01000

JUDCE-EOM  =0.0000s

JUDGE RESET :OM ETEM [ £ EEERY REEEEREER

Return to Previous Screen

[ <] g O To the settings screen for the selected advanced setting

System Settings Screen (p.18)

I (THFO | [TEST _
KIHD:LSE —
TERH SCRALFE <

EAIT m--oooooooooo----

@eeeeccecccccccccccccsccoldoccccccccccccccccccsccoboccscccsccsccc0cc0c000e

(<] g o To the settings screen for the selected system setting
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1.3 Screen Organization and Operation

Basic Settings Screen

Basic Settings Screen 0
Settin ~
. . . gs aQ
This screen allows you to configure basic o
settings for the measurement conditions. PARA  Measurement parameter setting (p.31) o
FREQ Measurement frequency setting (p.33) :
LEVEL Measurement signal level setting (p.37) o

[ROEH] P~ .
TR T o7E - SEL LIMIT Voltage and current limit settings (p.41) 0.'<D
Wan ORR FmMA Tan 08 RSO RANGE  Measurement range setting (p.43) p.
EQES ;%RHZ SUE:8 — ggﬁgE Judgment synchronization setting (p.48) )
LEVEL B 1.000% 3

TRIG Trigger setting (p.50)

LIST Setting of measurement conditions for the respec-
tive ranges (p.51)

LIST Settings screen

This screen is displayed when you select [LIST] on the Basic Settings screen.
It allows you to configure measurement conditions for each range.

Settings
[EasIC > LISTI ALL RAHGE -Wad SPEED Measurement speed setting (p.53)
PANGE: SPEED  AVG  DELAY MG AVG Average setting (p.54)
i00md: MED  OFF 0.0000s  OFF . .
10: MED  OFF 0.00005 OFF DELAY Trigger delay setting (p.56)
102: MED  OFF 0.00005 OFF : F— :
\00g: MED  OFF 0 0000 OFF SYNC Trigger synchronization output setting (p.57)

Rdc (DC resistance measurement) Settings screen

This screen allows you to configure measurement | Settings
conditions for DC resistance measurement. RANGE Measurement range setting (p.62)
JUDGE SYNC Judgment synchronization setting (p.66)
[HoEH] DC DELAY DC delay setting (p.67)
(2] 10.0047k0 -0.01z =+ ADJ DELAY Adjustment delay setting (p.69)
wac 1,065 ¥ Tac 106 SHA . .
EANGE T Py LINE FREQ Llne. frequency setting (p.70) ~
JUDGE SYHC  :=0OFF LIST Setting of measurement conditions for the
OC DEL &Y =0.0000= respective ranges (p.71)

LIST Settings screen

This screen is displayed when you select [LIST] on the Rdc Settings screen.
It allows you to configure measurement conditions for each range.

Settings
Rdc »» LISTI ALL RAMCE -EE3 -
= (ZFEED  FvE SPEED Measurement speed setting (p.73)
Ly = 7] "
:| MED  OFF AVG Average setting (p.74)
:|MED  OFF

10@:| MED OFF
1000 :| MED OFF

|EHIT

HIOKI IM3523B981-00
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1.3 Screen Organization and Operation

Advanced Settings Screen

Advanced 1 Settings Screen

application settings.

This screen is used to configure LCR mode

[ =T | (AOVANCED =

JUDGE RESET :OH

MODE :LCE

JUDGE :COMP

MEMORY :OFF  CLEAR 01000
JUDGE-EOH =0.0000=

EHIT S~

Settings

MODE
JUDGE
MEMORY
JUDGE-EOM

JUDGE RESET

TRIG ENABLE
TRIG EDGE
EOM MODE

Measurement mode setting (p.13)
Measurement result judgment setting (p.75)
Save settings of measurement results (p.97)
JUDGE-EOM delay time setting (p.100)
JUDGE-EOM reset setting (p.100)

10 trigger setting (p.101)

10 trigger valid edge setting (p.101)

EOM output method setting (p.102)

HEW_PAHEL

HEW_PAHEL HARD ©C=— D

EOM-ON-TIME EOM output time setting (p.102)
CONTACT Contact check function setting (p.103)
Hi Zz Hi-Z reject function setting (p.105)
Advanced 2 Settings Screen Settings
DISP LCD settings (p.107)
This screen is used to configure LCR mode DIGIT Number of display digits setting (p.108)
application settings. BEEP Beep enable/disable setting (p.110)
BEEP TONE Beep tone setting (p.112)
|, [ADVANCED 1) IR | N CONTRAST Screen contrast setting (p.113)
OISk -0OH — KEYLOCK Key-lock setting (p.114)
DIGIT MATIH B SUE:-E I
EEEF TJUOGE-HE  KEY-0H PANEL SAVE Panel save (p.162)
EEEF TOHE =& RESET System reset (p.118
CONTRAST :50 ERIT y (p-118)
Panel Save Screen
This screen is used to configure continuous
measurement mode application settings. Settings
SAVE| SAVE TYPE :HARD SAVE Panel save (p.163)
'F' LIEE__INEORMATION VIEW Panel information display (p.164)
HEW_P&HEL TYPE Panel save type setting (p.162)

ERIT |

HIOKI IM3523B981-00
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1.3 Screen Organization and Operation

| 1.3.4 Continuous Measurement Mode

Screen Organization Q
[
T
o
Measurement Screen (p.119) N
COMT =
0o ERSIC m 9
[E] ======== [F] =======- ‘2"
a0 ADYNG m— <.
[E] ======== [] ======-- PR R P 2
L]
+ Return to Previous Screen
.
L]
Basic Settings Screen (p.121) .
.
L]
CONMT »> BASIC forF .
8 EHEC _PAMEL NAME g :
0N HEW_FAHEL 4+— |
OH  HEW_PAHEL ALL  2- e(lfmee |QEED) .
OFF HEW_PAMEL ALL  2- @ B @
L]
. 0
+ Return to Previous Screen
(<] s o Select the continuous measurement target panel. .
L]
.
L]
. L]
Advanced Settings Screen (p.123) .
L]
L]
L]
COMT _>> ADVANCED e | @D .
HODE ECOHT] (F2 | .
DRAW :REAL O —— .
DISP :0H .
EHIT m..-------------a

o To the settings screen for the selected advanced setting

Basic Settings Screen

This screen allows you to check continuous measurement

settings and saved panel information. (p.121)
Settings
COMT > BASIC REL 2
Mo EHEC _PAMEL HAME MO .
001 O MEW_PAHEL @ INFO
002 OH  MEW_PAHEL e INFO

OFF HMEW_FPA&HEL ALL -
ERIT |

Advanced Settings Screen

This screen is used to configure continuous
measurement mode application settings. (p.123)

Turns off continuous measurement

Turns on continuous measurement
Panel information display

[COMT > anvancED] oF Settings
MODE HCOHT] MODE Measurement mode setting (p.120)
Eﬁgg EEAL DRAW Display timing setting (p.123)
DISP LCD setting (p.124)

HIOKI IM3523B981-00



18

1.3 Screen Organization and Operation

| 1.3.5 System Settings Screen

This screen is used to set

the interface type. Settings
[ NP [THFO ) [TEST | e usB USB Setting (p.171)
(KIMD:USE ) ~——| LAN LAN Setting (p.171)
TERM TCRALF —
EHIT
Check the version of the instrument .
Settings
SIN Serial No. (p.172)
[ TT-F | EIN= [TEST — FPGA FPGA Version (p.172)
IM352308 LCR METER — USB USB ID
5-M 123456783 SeWo-1.00 (Vendor ID, product ID) (p.172)
FPGA :0xE
USE - 102+ 0004 MAC MAC address (p.172)
MAC  :00-01-G7-03-25-33 EHIT SIW Software Version (p.172)
Self Check _
Settings
KEY TEST Performs a key test (p.173)
| T e iEwa DISPLAY & Performs a screen display test (p.174)
| KEY TEST | =DNIEDI]
| OISFLAY % LED TEST | ROM/RAM TEST Performs a ROM/RAM test (p175)
[ ROM-RAM TEST | /0 HANDLER Perf /O test (0.176
[ 1-0 HA&HOLER TEST | TEST erforms an /O test (p.176)

HIOKI IM3523B981-00
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1.3 Screen Organization and Operation

| 1.3.6 Comparator/BIN Settings Screen

Comparator Mode Q

o

- i =

When the key is pressed during comparator measurement. o

-_—

o

<

EE g

B 0.001%kn 0.079 - Settings >

Yac 953, vmY Tac 95, 35mA = @

) m HI Upper Limit Value Setting (p.76) 3
HI -0FF HI -0FF Lo Lower Limit Value Setting (p.76)

L0 :OFF L0 :0FF "E\ :

BIN mode

When the key is pressed during BIN measurement.

| Settings

EIM QEN  Z:-AES

Mo, HI Li % No. BIN number (p.83)
BIN 1:  OFF OFF HI Upper Limit Value Setting (p.83)
EIM 2: QFF QFF P .
BIM 3: OFF OFF LO Lower Limit Value Setting (p.83)
BIH 4: OFF OFF EH I

1.3.7 Panel Load screen

When the key is pressed.

Settings
[Loanl IR |
Wi, PANEL MAME INFORMATION — No. Panel No. (p.165)
0 - PANEL NAME Panel name (p.165)
gz -———- MO SAYE —--—- ] TYPE Save type (p.165)
004 ————- O SAVE ———— I INFORMATION  Saved information (p.165)

1.3.8 Compensation Settings Screen

When the key is pressed.

Settings
| I OPEN

A0JUST

SHORT
OPEH HOFF]
SHORT -0FF LOAD
LOAD :0FF
CABLE :0m St
SCALE =0FF SCALE

Open circuit compensation setting (p.125)
Short circuit compensation setting (p.136)

Load circuit compensation setting (p.145)

Cable length compensation setting (p.157)
Scaling setting (p.158)

HIOKI IM3523B981-00
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1.3 Screen Organization and Operation

| 1.3.9 Information Screen

AC1 Screen
This screen is displayed when the [[JIZ key | Settings
is pressed. FREQ Frequency
Switches pages. | Y Sige B
| LIMIT Limit value
NORH] RCI (1 RANGE Measurement range
L] 10.0047ke -0.011 = JSYNC  Judge Synchronous setting
wac 1,065 v Tac 106.7ma |[© - .
FREQ :1.0000kHZ RANGE:R 100KQ OFEN @ OFF TRIG Trigger Setting
WO s1.000W  JSTHC:OFF SHORT: OFF OPEN Open Circuit Compensation
LIMIT: OFF TRIG :INT LOAD : OFF S i :
; SHORT  Short circuit compensation setting
LOAD Panel load
Settings
AC2 Screen Switches pages. | ‘speep Measurement Speed
| AVG Average setting
[RaER] EEH .
10.0047kn —ooiz - DELAY Trigger delay
WA hd SYNC Trigger Synchronous Output Function
SPEED: MED DELAY: 0. 00005  CAELE: Om .
[nws - OFF SYNC OFF SCFILE:IJFF] I CABLE Cable length compensation
SCALE Scaling
| v Signal level
[HEEH] o
[Z] 100047 Toiz - RANGE Measurement range
war 1 NRE W Tar 1NR_THA - JSYNC Judgment synchronization setting
Vo zooow doOLY:0. 00005 AYE  : OFF
[RFINGE:FI 1002 @JDLY:0.00305 LIME :sur].l— d_CDLY DC. CEEY
ISYHE: OFF SPEED: MED Eti ajDLY Adjust delay
SPEED Measurement Speed
AVG Average setting
LINE Line frequency

When [MIEY is pressed

Pressing m key on the Information screen causes the screen to transition as follows:

AC1 screen—AC2 screen—DC screen— Back to Measurement screen

HIOKI IM3523B981-00
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2.1 Preparation Flowchart

Be sure to read the "Operating Precautions" (p. 6) before installing and connecting this instrument.
Refer to "Appendix9 Rack Mounting"(p. A13) for rack mounting.

2.1 Preparation Flowchart

2 Connecting

Installing the Instrument (p.6
1 e . (p-6) the Power Cord (p.23)

(2]
-y
Q
T
-~
(1]
=
N
=
]
o
(7]
E
(1]
3
(1]
=]
-
)
=
(1)
o
Q
=
Q
(=
o
=]
(7]

‘EEmms> @ B
i — m,.‘m-@%l
EuG C
_ |
3 Connect measurement cables, optional Connect the external interface
Hioki probes or test fixture (p.24) (as needed)
- USB Cable
NOTE Confirm that the instrument is turned off. « LAN Cable
— « EXTI/O
4 Turning Power On (p.26) Make instrument settings (p.31)

Connect to the test sample.
Remove the test sample and turn off the power
after use. (p.26)

NOTE When performing DC resistance measurement,
V= be sure to set the line frequency before starting
measurement.
See "4.3.4 Setting the Line Frequency" (p. 70)

HIOKI IM3523B981-00
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2.2 Pre-Operation Inspection

| 2.2 Pre-Operation Inspection

Please read the "Operating Precautions" (p. 6) before use.

Hioki representative.

Before using the instrument for the first time, verify that it operates normally to ensure that no
damage occurred during storage or shipping. If you find any damage, contact your dealer or

n Peripheral Device Inspection

Do not use the instrument if damage

Metal E d : ;
Is the power cord insulation torn, or is any ctal Expose is found, as electric shock or short-
— circuit accidents could result.

metal exposed?

Contact your dealer or Hioki repre-
sentative.

* No Metal Exposed

Metal Exposed

If there is any damage, measured val-
ues may be unstable and measure-

Is the insulation on a measurement
cable torn, or is any metal exposed? — ment errors may occur. Replace the

cable with an undamaged one.

* No Metal Exposed

E Instrument Inspection

Yes

Is damage to the instrument evident? —

If damage is evident, request repairs.

*No

When turning power on

No The power cord may be damaged, or
Does the opening screen appear ﬁ the instrument may be damaged in-
(model no., version no.)? ternally. Request repairs.
HIOKI
IH3523a
LCR METER
— 1 S0 Mer1.00

Opening screen

* Yes

An error indication
- : occurs (ERR) The instrument may be damaged
Is there an error display on the Opening internally. Request repairs.
screen?
See "11.2 Troubleshooting" (p. 211)
* No "11.3 Error Display" (p. 216)

Inspection complete
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2.3 Connecting the Power Cord

2.3 Connecting the Power Cord

AWARNING Confirm the supply voltage to the instrument matches the supply voltage indicated on the
= e instrument before connecting the power cord to the instrument. Connection to an improper
supply voltage may damage the instrument and present an electrical hazard.

Connect the power cord to the power inlet on the instrument, and plug it into an outlet.

Connection Procedure

Power inlet

1 Confirm that the power cord matches the line voltage, and plug
it into the power inlet on the instrument. (AC100 V to 240 V)

suoljeledald jJuswainses|y g J9ydeysn

2 Plug the other end of the power cord into an outlet.
The POWER button on the instrument’s front panel will flash
red.

If power is interrupted while the instrument is operating, it will
start back up immediately when power is restored.
(when the circuit breaker is turned back on, etc.)




24

2.4 Connect measurement cables, optional Hioki probes or test fixture

2.4 Connect measurement cables, optional
Hioki probes or test fixture

A\DANGER

/N\CAUTION

NOTE

Before using the instrument, make sure that the insulation on the voltage cords is
undamaged and that no bare conductors are improperly exposed. Using the instru-
ment in such conditions could cause an electric shock, so contact your dealer or
Hioki representative for replacements.

For safety reasons, disconnect the power cord when the instrument is not used.

To avoid damaging the power cord, grasp the plug, not the cord, when unplugging it from
the power outlet.

Do not apply a voltage to the measurement terminals. Doing so may damage the instru-
ment.

When disconnecting the BNC connector, be sure to release the lock

before pulling off the connector. Forcibly pulling the connector without \
releasing the lock, or pulling on the cable, can damage the connector.

To avoid breaking the cables or probes, do not bend or pull them.

Avoid stepping on or pinching cables, which could damage the cable
insulation.

Keep the cables well away from heat sources, as bare conductors could be exposed if
the insulation melts.

Keep in mind that, in some cases, conductors to be measured may be hot.

To avoid electric shock, do not exceed the lower of the ratings shown on the instrument
and connection cords.

Use only the specified connection cables. Using a non-specified cable may result in
incorrect measurements due to poor connection or other reasons.

Refer to "Options" (p. 3) for details.

Before using a fixture or the like, read the instruction manual supplied with the product to
be used.
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2.4 Connect measurement cables, optional Hioki probes or test fixture

Connecting a measurement cable/fixture

HIOKI IM3523A LCRMETER

MO

(When using the optional 9140-10 or L2001)

Connect directly to the
measurement jacks with
the label side up, and affix
with the levers on the left
and right.

(When using the optional 9500-10)

Connect the red plugs to the Heyr and HpoT jacks, and BNC plug of Heyr, HpoT, Lcur @and LpoT connected

the black plugs to the Lcyr and Lpot jacks.

properly to the measurement terminals of each of the in-
struments.

 Points to pay attention to when making your own probe

» Use 50 Q coaxial cable for the measurement cable.

» Ensure that the length of the cable is the same as that set for the instrument. (1m)

» The cable length is defined as the length from the tip of the BNC connector to the tip of the probe electrode.
» Make the portion of the core wire that is exposed as short as possible.

» Connect the Heygr, Lcurs HpoT, @and Lpot shield pairs at the measurement object side.

(Ensure that a shield is not connected to a core wire.)

NOTE * As a rule, only HIOKI-brand probes, fixtures, and other components (options) should be

A . used. Use of probes that you have built yourself may prevent the instrument from perform-
ing in a matter that satisfies its specifications.

See "Options" (p. 3)

« If all four terminals are disconnected, a meaningless number may be displayed on the unit.

Measurement Terminal Configuration

Normal mode

suoljeledald jJuswainses|y g J9ydeysn
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2.5 Turning the Power On and Off

2.5 Turning the Power On and Off

Once you've connected probes and test fixtures, connect the power cord’s plug to a power outlet.

A\WARNING TErere tormig the Trstrurment or, make sure The SUpEY voltage matchies That T

cated on its power connector. Connection to an improper supply voltage may dam-
age the instrument and present an electrical hazard.

* Be careful to avoid connecting the supply voltage improperly. Doing so may dam-
age the instrument's internal circuitry.

* To avoid electrical accidents and to maintain the safety specifications of this instru-
ment, connect the power cord only to a 3-contact (two-conductor + ground) outlet.

* To avoid shock and short circuits, turn off all power before connecting probes.

Turning main power on

Press the POWER button (it lights green).
When the power is turned on, the same setting as when the power was last turned off appears.

LRt
Gy
COMP

Lights green

T CEs = )
) : i To ensure that measurements fulfill the
''''' =z 8.34175ka =1 179.593 B D0 E ; :
m J ooo degree of accuracy described in the spec-
i & o8 a ifications, allow the instrument to warm up
""""" M Hen ooa for at least 60 minutes after it is turned on.
gits EZ

Turning main power off

ON the main power in the state, hold down the front POWER switch 1 second approx-
imately. (it lights red)(Standby state*).

Disconnect the power cord from the outlet to extinguish the POWER button light.
When power is turned on again, operation resumes with the same settings as
when last turned off.

:
200 E
ocoo
G
ooo

it [ ewren ]

*: Standby state

The instrument is in the standby state when measurement has been stopped and the instrument is wait-
ing for POWER button input to be detected. To allow POWER button input to be detected, some internal
circuitry is operating with power consumption of approximately 4 W.

NOTE If a power outage (e.g., breaker trip) occurs when the instrument is on, it will automatically
— = turn on again when power is restored. (without pressing the POWER button)
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Necessary items : 9263 SMD test fixture
Laminated ceramic capacity you want to measure

1 Connect the 9263 SMD test fixture to the measurement terminals.

For the connection procedure, refer to the
instruction manual supplied with the fixture.

[HOEM] REF wAL [— m > Di . .
I splays the Basic Settings screen.
7.951206¢0 105.163 ‘& |
Vac 993, mY AD N

[ac 12570 .
R T B TR

3 Set the measurement conditions.

|NIIIRM| REF AL a

0 0ZEERF [E]-0 33785 cEL Setting example

PhRa s SR D i PARA Display parameters EMAIN ECs
FRER :1.0000kHz — :SUB D
LEVEL -y Loooy  J | llExTT |

FREQ |Measurement frequency :1.0000 kHz

Sa Measurement signal mode:

LEVEL Open circuit voltage mode (V)
Measurement signal level:1.000 V

LIMIT |Voltage and current limit :OFF
RANGE | Measurement range :AUTO

JUDGE |Judgment
SYNC |synchronization function :OFF

TRIG |Trigger (INT
LIST |Displays the LIST Settings screen.

Select

HIOKI IM3523B981-00
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4 Select [LIST] on the Basic Settings screen to open the LIST Settings screen.

NORH]

CEETTN

[Cz] -0.0Z5ERF

Vac 999, FmY

JUDGE SYMC  :OFF

[0 1-0.28080 ‘
|
|

TRIG

LIST [SPEED AYG DELAY SYNC

Select

2

m P Displays the LIST Settings screen.

5 Set the measurement conditions for the respective ranges.

[EASIC > LISTI ALL RAMCE:OFF

A%G DELAY

2
10

m—— —JEDIT Setting example
o g;gg‘j‘gj E.FEmng _[l] SPEED | Measurement speed :MED
oo o too0e o j0z | | W] | AVG | Average 001
a®o DELAY | Trigger Delay :0s
Selnect SYNC | Trigger Synchronous Output :OFF

6 Connect the test sample to the 9263 SMD test fixture.

For the connection procedure of the test
sample,refer to the instruction manual
supplied with the fixture.

7 Check the measurement results.

NORH)]

ERSIC

1.472376nF [ 0.00604

Vac 1.078 ¥
Iac 9.38Brd .

Rdc

AD N

RN ToT T AN T DO 1 N 1 T N ]

* When you want to judge the measurement results

See "4.4.1 Making Judgments Based on Upper and Lower Limit Values (Comparator Measurement
Mode)" (p. 76)

* When you want to save the measurement results

See "4.5.1 Saving Measurement Results (Memory function)" (p. 97)
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Chapter 4

4.1 About LCR function

The LCR function allows you to measure the impedance, phase angle, and other items by applying any
frequency or level (effective value) signal to the element you want to measure. This function is suitable for
evaluating the passive element of a capacitor, coil, or the like.

Measurement screen

. L L (@)
The Measurement screen allows you to make measurements while reviewing measurement conditions. =
When the instrument is turned back on, the display will reflect the measurement mode that was in use %
. . (=
when the power was turned off. For more information about the screen layout, see (p.12). ]
IS
-
- (@)
Indicates the|| Indicates the] Indicates the usage Indicates error Monitor values . A
measure- || loaded  panel||status of internal| messages and other || Vac:Vac :Voltage across the terminals L
ment mode. || number. (p.165)J memory. (p.97) information. (p.216) of the sample g
lac:lde :Current passing through =
| the sample S
[NOEM] o, o4 M-FULLEREF “Alcg e keys
=2 | H . ?Hlﬁ?kﬂ H . HE?HEH-Q [BASIC] :Configures basic settings. (p.31)
Vdo 7S5 0my Yac 958 6my )L [Rdc] :Configures DC res.istance
Idc 72 VERL I=c 101.0m0 mea;urement sgtthgs. (p.61)
(C0000kRHZ ;% 1. 000 :H: 1009 ; MED FEART [ADVNC] :Configures application
| settings. (p.97)
Indicates the parameter | |Indicates some of the measurement [SYS]  :Configures system settings.
and measurement value. | |conditions (p.171)
From the left, frequency, measurement -

signal level, measurement range,
measurement speed, trigger settings.

HIOKI IM3523B981-00
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4.1 About LCR function

Keys that can be used on the Measurement screen

Sets the measurement result judgment conditions
(when performing comparator/BIN measurement).

Loads measurement conditions.

O D m—ToggIes the display between the monitor value and
BIN limit values (when BIN measurement has been
3 6 O ED configured). For more information, see below.

(7 1]
(<2 ]
@
@I; e e —Configures compensation functions.

o O=a AIIows you to check detailed measurement conditions.

Toggles the display between the monitor value and comparator/BIN limit values
(when comparator/BIN measurement has been configured). For more information, see below.

When performing comparator measurement.
(Switch between the limit and monitor values with the & I3 keys.)

| | F
10,0026k 0.079 - 10.0026ke &1 nn7g9 =

Vac 987.5mY p|AD N
Iac 92.72rA

HI : 10, 0050k HI - 90, 0000m Q@
Lo 9, 99500k Lo - &g, 0000m

4

Limit values Monitor values

} oo }

When performing BIN measurement.
(Switch between the limit and monitor values with the tenkey (8 to (83 , @8 ) orthe KB I3 keys.)

B ERsIc [EH A EM
10.0026ko 0.080 © o =0 10.0026ke 0.080 ° o 10.0026ka 21N nan o
[ HI! 10. 0000k HI : 40, 0000m ADYN nu a4 HI: 11. 0000k HI : Q0. 0000m D% Fl Vac 928 5mY
Lo @ 9, 90000k LO : &0, 0000m s Ld @ 9. 00000k LO @ &0, 0000m = R T lac 9882)‘:“ -
BIN1 Limit values BIN10 Limit values Monitor values

} oo }

B to @B : Allow you to check the BIN limit values. ( 8 : BIN10)
[ - ] : Allows you to check the monitor value.

NOTE When the measurement value is outside the guaranteed accuracy range, will be
shown on the error message display. If you encounter this issue, the following factors may be
at play. Change the measurement conditions after checking the guaranteed accuracy range
as described in "10.2 Measurement Range and Accuracy" (p.200), or use the measurement
value as a reference value.

* If the measurement signal level is too low: Increase the measurement signal level.

* If the current measurement range (when using the HOLD setting) is not appropriate: Set
the range to the optimal measurement range using AUTO ranging or change the measure-
ment range manually.
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4.2 Setting Basic Settings of Measurement
Conditions

NO Measurement conditions for DC resistance measurement are configured on a different
screen.
See "4.3 Setting DC Resistance Measurement" (p.61)

| 42.1 Setting Display Parameters

You can select a main and sub parameter from the 15 measurement parameters to display.
See "Appendix1 Measurement Parameters and Calculation formula"(p. A1)
"Appendix7 Series Equivalent Circuit Mode and Parallel Equivalent Circuit Mode"(p. A10)

1 Open the Basic Settings screen.

O
>
=

HOFH] ers1c| | () > Dis i i
plays the Basic Settings screen. =3
10.0031ke 0.077 = g
'
Vac 928.2mY AL N -

I=c 98 85nh

YR T T Tk MED ERT %
-
c
=
3]
=
o
S

2 Select [MAIN] under [PARA].

2

[%M 1000 15kn o o7E - = ||@EBD » Displays the Main Parameter Settings

Mo QRS Fmd Tac 95 ASHA | screen.
{Fera SOGEE |  SuE:e Hl
— iz
|LEVEL :y 1.000Y lErizr
s
Select
3 Set the main parameter.
HORH]
B 10.0015ka 0.075 -
Wac 95G.vmY Iac 95, §5HA 2
B |5 |[Es][FellCs][Ce] —]
Accepts the selected parameter and
(o Bt o ) & roaaer) (e ) G > ted par
‘ returns to the Basic Settings screen.

o s o ENTER

Select
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4 Select [SUB] under [PARA].

—_ 2

%ﬁlm_umam 0078 - sEL_| @ED » Displays the Sub Parameter Set-

Wag 955, TmY Jme am sty tings screen.
FAREA TMBIN:-Z SUE -8
FREL! = 1.0000kH=
LEVEL R

Select
5 Set the sub parameter.
HORH]
(] 10.0018kn El o007 ¢
Wac 955.TmY Iac 95. 55HA
I ERE=IRel[CslCe] |
(o[ E [ E [L=l[Lel[ @ |[E |[Rdcl[OFFf|ERLT m P> Accepts the selected parameter and
u— returns to the Basic Settings screen.
oSo
Select

List of parameters

[Z] Impedance (Q) Conductance (S)

Admittance (S) Reactance (Q)

Impedance phase angle () I(r|1|(;uctance in series equivalent circuit mode
E:‘i?(r:‘t]igg ere=Si|§tSa|2(Z§2 i)n series equivalent cir- I(rlll(;uctance in parallel equivalent circuit mode
Ejfi?(r:;i;/gere(gsliitance in parallel equivalent cir- T Q factor

Sjtgctjig c(:s;)acitance in series equivalent circuit Susceptance (S)

S&iatti(cl;:gapacitance in parallel equivalent cir- DC Resistance (Q)

o Loss coefficient = tand 5EE Eﬁi@:ﬁ Sgsriggﬁ.surement parameter in the

* The phase angle 6 is shown based on the impedance Z.
When performing measurements using admittance Y as the reference, the sign of the impedance Z phase angle q will be reversed.

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

| 4.2.2 Setting the Measurement Frequency

Set the frequency of the signal to apply to the test sample.
For some test samples, the value may vary depending on the measurement frequency.

You can enter the frequency using either digit or tenkey input. [@0KEY) (DIGIT)

Setting the frequency with tenkey input

1 Open the Basic Settings screen.

e
(HORHM]
EBRSIC P> Displays the Basic Settings screen.
21 10.0031k 0.077 J Py 9
Vac 922.2mY ADYNG
lac 988504

B kA REEY A kG HER T TEH T

2 Select [FREQ].
2

uonoung ¥ ¢ 493deys

F e
NORH] :
=] 10003 Tkn ST (e m P Displays the Tenkey Input screen.
Vac 956 8V Tac 9. G5HA Lo ENTER

—— ——— SUE =& |
FRER G, 0000kH] | oD
m— . 1.000Y L[t |1 Sln t

elec

3 The Tenkey Input screen will be displayed.

[MORH] W]

10.003 1kn o.o7y -
Vag 955 &mY Iac 95, S5eA .

FREBINTGIT

1.0000kHz [t |
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4 Enter the desired value with the tenkey and accept it with the key.
Settable range:40 Hz to 200 kHz

comp PANEL
/BIN LOAD

(7 s o
(4 s W6
(1 2 3
(o

ENTER

&3 Increases the unit
&I Decreases the unit

ADJ

If you make a mistake:
Press ELMYe key and reenter the value.
v

Accepts the entered value

0 8 B &2 [ x10* ]
1M > 150 > 150 > 1550 » 1550 » RN

+ The @ @EI@ keys will be disabled until you enter a value.

« If you set a frequency of 200 kHz or higher, the frequency will automatically revert to 200 kHz.

« If a frequency of less than 40 Hz is set, the value will be automatically changed to 40 Hz.
"Chapter 10 Specifications" (p.195)

5 MORH]

(=]

15.500kHz Bt |

FREd]r 77t

m P Returns to the Basic Settings screen.

HIOKI IM3523B981-00



35

4.2 Setting Basic Settings of Measurement Conditions

Set each digit (DIGIT)

1 Open the Basic Settings screen.

P
| T . . .
ERSIC 'I. P> Displays the Basic Settings screen.
=21 10.0031kp 0.077 d
\ac 9838.2mY AN
I=c 5885'""&' ——
EIN BN T T & R I T ok~ N o B M i

2 Select [FREQ].
2

e
(HioRH] . .
10,003 10 oo7r ° , m P> Displays the Frequency Setting screen. (9]
Wac 956 &mY Iac 95 SSHA 1 3‘
SUE -8 | T
FRER & | 0000LHz o
1000y EATT ;
(<] s [ > ] -
(9]
Select b
-
c
S
Select [DIGIT]. 2
o
=
O] WU
[2 ] 10.003 1ka 0.077 =
Wac 955, GmY  Iac 95, SSHA —

ot
rm:
|E

[FEER|o1aT Selects digit entry.
1.0000kHz = @B > selects digit entry

4 Enter the desired value.
Settable range: 40 Hz to 200 kHz

[HOEH] . @ED » Increases the value

'

......................................................... - ||@ED > Decreases the value.
[Fii

®10 wr
o -
[ <] O 3 P Selects the digit to change.
1 Select

NOTE The digits in the measurement frequency can also be changed using the (3 E@ keys.

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

5 Change the unit and decimal point.

RaEr] .
m P Multiplies the measurement frequency
........... o by 10 or 1% )
W FHE
(<] s o
Select
6 HOFH] w10
2]
o ] IFBEd)
15.500kHz (C e
[exizt m P Returns to the Basic Settings screen.
| L) |

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

4.2.3 Setting the Measurement Signal Level

The value of the test signal level may change according to the sample which is being tested.

This instrument is possible to vary the level of the test signal applied to the object under test over a wide
range using the following three methods.

Selecting constant voltage or constant current mode will result in increased measurement times due to
use of software feedback control.

Open circuit voltage mode (V) The value of the open circuit voltage is set.

Constant voltage mode (CV) The .value of the voltage between the terminals of the object under
test is set.

Constant current mode (CC) The value of the current flowing through the object under test is set.

ACAUTION Do not switch between V, CV and CC while the test sample is still connected to the mea-
= e surement terminals. Doing so may damage the test sample.

NOTE * In constant voltage (CV) mode, the generated voltage is controlled using software feed-
~ back so that the set constant voltage value is applied. Since the voltage used for the most
recent measurement is output as the generated voltage initial value, a voltage in excess
of the set constant voltage value may be applied before feedback control is active if the

sample’s impedance is higher than that of the last measured sample.

* In constant current (CC) mode, the generated voltage is controlled using software feed-
back so that the set constant current value is applied. Since the voltage used for the most
recent measurement is output as the generated voltage initial value, a current in excess of
the set constant current value may be applied before feedback control is active if the sam-
ple’s impedance is lower than that of the last measured sample.

uonoung ¥ ¢ 493deys

Open the Basic Settings screen.

p E—
HORH]
BRSTIC m P Displays the Basic Settings screen.
10.0031k2 0.077 ‘=
Vacz 988 .2mY AD N
lac 9885""'“‘ Je— L
R R TS RER Y ERT
Select [LEVEL].
HORH]
10. 002k 0.075 -
Wac 95, omy  Iac 9%, §5HA oY
FARA MAIM:Z SUE -2 |l3|3
— w00 H= [— o
[ N ‘ - ;_. oW TT ﬁl ﬁ
_LEEEL—H.' ) | = — n
Select
3 Select the measurement signal mode.
HORFY] m P Open circuit voltage mode (V)
(=] 10.00zdkn oo - P 9
vac 958 &mY  Iac 95, S5HA C m P> Constant voltage mode (CV)
AR MAIH:Z SUE -2 CC
FRED 21 DO0OKHz Ll_ m P> Constant current mode (CC)
LEYEL Y| 1.000% [EHIT |
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Select the [LEVEL] voltage or current value and change the value.
The accuracy of testing varies according to the test signal level.
See "10.2 Measurement Range and Accuracy" (p.200)

2

HORH]
[Z] 10002400 ToTE m P Increases the value.
Wac 055 SmY  Iac 93, SRR @D » Decreases the value.
PARA :MAIN:Z  SUE:8 |
FREL! 21 00001 Hz gu— [ —— o
LEYEL 2 'll._I:I_I:I_I:I_'-.-'_ —— B3 _ O3 ) Selects the digit to change.
A n

1 Select

Measurement signal level range

Measurement Setting ranae
signal mode 9 9

V, CV 0.005 V to 5.000 V
CcC 0.01 mAto 50.00 mA
5 HORH] N
[2]
PARA tMAIM:Z  SUE:é LI
EEEEL EJ'DDDDL{HZ .00y I"EHIT m P Returns to the Measurement screen.
e
M [HOEM] REF AL B FEF WAL
10,0744k 0.018 “
Mac 988 7mY AN HG
Iac 95 14n8
£ i ] R Tk MER BT TS

If the measurement value is outside the accuracy guarantee, [33lKa:.M will be displayed at
the top of the screen. Check the accuracy guarantee range in "10.2 Measurement Range
and Accuracy" (p.200) and either change the measurement conditions or make the measure-
ment value a reference value.

« If the measurement signal level is too low: Increase the measurement signal level.

« If the current measurement range (when using the HOLD setting) is not appropriate: Set
the range to the optimal measurement range using AUTO ranging or change the measure-
ment range manually.

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

About the test signal mode

Relationship between the measurement signal mode of the instrument and the sample is as follows.

Open circuit voltage mode (V)

This voltage value is the value which is applied across the two Constant current mode (CC)

terminals of the series combination of the object which is being You should select this if you wish to set the
tested and the output impedance. As for the voltage which is ap- current passing through the object to be
plied across the terminals of the object which is being tested (by tested to a constant value.

itself), if required, you should either check
the monitor voltage value, or select constant voltage (CV) and
set a voltage value across these terminals.

| \

CcC
Output impedance [N

Sample L

Constant voltage mode (CV)

You should select this if you wish to set the
voltage across the terminals of the object
to be tested to a constant value.

For setting range and accuracy

. Open circuit voltage mode (V) and Constant voltage mode (CV) setting

Open circuit voltage setting range Open circuit voltage accuracy Output impedance

Cv

uonoung ¥ ¢ 493deys

0.005 V to 5.000 V +10% rdg +10 mV 100 Q +10 Q
N Depending on the sample, you may not be able to perform constant voltage measurement. In
— = this situation, the following mark will be displayed:
KORH ERSIC
=1 10.0031ke -0.003 ° 5 Eﬂﬂ
Yac B.2877mY |

Iac B27.5n&
F1. 0000kHZ T CVI0, D08 A 100kD

Constant voltage measurement will not be performed.
Change the constant voltage level so that it is less than or equal to the displayed Vac monitor
values.

Example: Range in which constant voltage operation is supported when measuringa 1 uF C
at 10 kHz
The sample impedance Zm is as follows:

-1
Zm = Rm+ jXm =0[Q]- j15.9|Q Xm=——o0_
J [@]- j15.9[Q] o)
The impedance Zm' observed from the generator is as follows:
Zm'= Ro+ Zm =100[Q]— j15.9[Q] Ro: Output resistance (100 [Q])

Accordingly, the voltage Vm across both leads of the sample is as follows:

_|zmxvo _159[Q]x10
|Zm!| 101.3[Q]
Because the generator output voltage range is 5 mV to 5 V for 10 kHz, the CV operation
range per the above expression is Vm = 0.8 mV to 0.78 V.

Vo: generator output

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

. Constant current mode (CC) setting

However, the constant current operation range differs depending on the test sample to be measured.

Constant current setting range Constant current accuracy Output impedance

0.01 mA to 50.00 mA +10% rdg £10 pA 100 Q £10 Q

NOT Depending on the sample, you may not be able to perform constant current measurement.
— = In this situation, the following mark will be displayed:

HORH]

10.1101k0 0.076 “re | [T

Vac 5173 Y R
Tac 51238
i1, o000kHz FCC: 0. 00mA A {00kD | MED (EHT !

Constant current measurement will not be performed.

Change the constant current level so that it is less than or equal to the displayed lac monitor
value.

Example:

Range in which constant current operation is supported when measuringa 1 mH L at 1 kHz
The sample impedance Zm is as follows:

Zm=Rm+ jXm=0[Q]- j6.28[Q] Xm =2mL
The impedance Zm' observed from the generator is as follows:

Zm'= Ro+Zm=100Q]- j6.28Q] Ro: output resistance (100 [©])

Accordingly, the current /m across both leads of the sample is as follows:

Vo Vo

I = =
" zm|  100.2[Q]

Vo: generator output

Since the generator output voltage range is 5 [mV] to 5 [V] based on the "Open circuit volt-
age mode (V) and Constant voltage mode (CV) setting" (p. 39) table, constant current opera-
tion is supported for Im values of 49.9 [uA] to 49.9 [mA] as per the above equation.

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

4.2.4 Limiting the Voltage or Current Applied to the
Sample (Limit Values)

Depending on the measurement signal level, in some cases it is possible to damage the sample which is
being tested by applying to it a voltage or a current greater than its rated value.

To avoid such damage, you can set a limit value to limit the voltage applied to the sample or the current
that flows to the sample.

Enabling the limit function will result in increased measurement times due to use of software feedback
control.

When open circuit voltage mode (V)

or constant voltage mode (CV) is set Set the current limit.

When constant current mode(CC) is set Set the voltage limit.
(9]
>
1 Open the Basic Settings screen. i
o
| ~
NORM
BRSTIC m P Displays the Basic Settings screen.
10.0031ko 0.077 = Py 9 c
Yac 9585 28mY AOHO po)
lac 92.85a8 545 M
P1.0000kHZ { % 1. 000% {A:{00kD | MED (EHT c
=2
o
=
)
=

2 Select [LIMIT].
* When the measurement signal mode is a voltage (V, CV)

HORM|
10,0043k —0.01z2 - F

Wac 1.065 % Iac 106.&HA OH
FREL : 1.0000kHz 1
== — 1.000Y o
fLIMIT i r—
* When the measurement signal mode is a current (CC) |
(A
HOFH] [ v
[£] 10.001zka 0.077 ° Select
Wac 5,179 % Tac 517, &wA 3 [N
FRELR :1.0000kHz 1 |
== — 010.00md& h—
fLimIT BOFF] | ——

» The measurement signal level can be checked using the monitor display.
» The monitor display is different for V, CV, and CC.

NOTE First set the measurement signal mode, and thereafter set the voltage or current limit.
e — The setting for voltage or current limit changes automatically to current or voltage
limit,according to the present measurement signal mode setting.
See "4.2.3 Setting the Measurement Signal Level" (p.37)
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3 Set the limit function to either [ON] or [OFF].

HORH]

[Z] 10.0048kn

Wac 1.065 ¥ Tac 106.5HA

0012 -

3

1.0000kH=
=N

FREL!
LEVEL

I—
EHIT

1.000%

Disables the limit function.
Enables the limit function.

4 Enter the current limit value or voltage limit value.

R 2
HORH) R Increases the value.
[£] 10.0048kn -0.012 ~ m >
vac 1,068 ¥ Iac 106, GHA - m P Decreases the value.
FRER = 1.0000kH=z l
LEVEL T g E— [I — (4] .
LIMIT 0K lmiD.DDmP. — : € _ O ) Selects the digit to change.
— n
1 Select
Limit range

Measurement

Setting range

‘ Set limit |

signal mode
V, CV
CcC

Current limit
Voltage limit

0.01 mA to 50.00 mA
0.005Vto5V

Current limit accuracy
Frequency

40 Hz to 200 kHz

Accuracy
110 %rdg+10 pA

Voltage limit accuracy

Accuracy
+10% rdg+10 mV

Frequency |
40 Hz to 200 kHz

When the limit function is on, the following marks may be displayed.

Example: When constant voltage mode (CV) setting

— @13

HORM [~

[Z] 10.0028ka 0.078 + =
wac 1,005 W Tac 100.4wA G |7

LEVEL oY 1.000Y

LIMIT =0 ao0. oflm A ’i|

RAHGE ALT0 100ke ERIT

If the voltage or current which is applied to the
sample under test exceeds the limit value

(the current exceeding the limit value flows
through the sample even when the open-circuit
voltage is set to minimum value.)

Lower the measurement signal level so that the
limit value is not exceeded.

[Roer] — [HEh
[Z] 10.0056ke o.07g ¢ L
Vac 199.1my  Tac 19,9047 1
LEVEL Y, 1,000
LIMIT Y 000, 0Bma I
RANGE AT 100k5 EHIT

If the test signal level which is being applied to the
sample under test exceeds the limit value. Then the
test signal level is stopped changing.

At this time, the voltage or current which exceeds
the limit value is not being applied to the sample
under test. You should change the test signal level
so that it does not exceed the limit value.

HORHM]
(=] 10.0048kn -0.012 ~*

Wac 1.065 % Iac 106, SHA M
FRER :1.0000kHz r
LEYEL oy 1.000%
LIMIT :0H 00, 00ma [Er1T |

m P Returns to the Measurement screen.
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4.2.5 Setting the Measurement Range

There are three methods for setting the measurement range: AUTO, HOLD, and JUDGE SYNC.

The most suitable test range is set automatically.

AUTO (Automatically sets the optimal measurement range when measuring
samples whose impedance varies greatly with the frequency, or
unknown samples.)

Fixes the measurement range. The range is set manually.

HOLD
(Fixing the range allows high-speed measurement.)
Automatically sets the optimal range for the comparator and BIN mea-
JUDGE SYNC surement judgment standards. (Automatically sets the optimal range

relative to the comparator and BIN measurement judgment standards
when the sample’s impedance varies greatly with the frequency.)

NOTE The ranges are all defined in terms of impedance. Therefore, for a parameter other than
— —= impedance, the value is obtained by calculating from the measured values of |Z| and 6.
See "Appendix1 Measurement Parameters and Calculation formula"(p. A1)

Using the HOLD or AUTO settings when the JUDGE SYNC setting is on causes the
JUDGE SYNC setting to be automatically disabled.

uonoung ¥ ¢ 493deys
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Setting AUTO Ranging

1 Open the Basic Settings screen.

P
NORH] EAS I
10.0031ke 0.077 =

Vac 988.8mY ADYNC
Iac 92 85k4

O R T G TR Ttk MED BT HETS

m P Displays the Basic Settings screen.

2 Select [RANGE].

NORH] [HoLo
10.0048kn ooz -
wac 1,068 ¥ Iac 106. SHA
LEVEL o 1.000% |i|
— — 050, 00ma e
 RiHcE ELUTON o —_—— (<] s o
Select

3 Set the measurement range to [AUTO].

%ﬁﬂ lurin |
Z ] 10.0043kG ] -0.012 =

Wac 1,066 %W Iac 106, SHA
LEYEL S 1.000%
LIMIT =0FF 050, 00md HI_
RaMGE 5 LT Ol 100k EHIT

@D » Sets the range to AUTO.

» The ranges that can be selected vary with the frequency. (p.46)

» Outside the accuracy guarantee range, AUTO ranging may not function properly, preventing a
range from being selected. If this occurs, check the accuracy guarantee range in "10.2 Mea-
surement Range and Accuracy" (p.200) and change the measurement conditions.

10.0048k0 —ooiz -
1.000%
oso.ooma g

Wac 1,065 Y Tac 106, SHA

LEYEL oy

LIMIT “0OFF (

RAHGE BTl 1000 |EHIT |
"

, m P Returns to the Measurement screen.

AUTO range limit function

The AUTO range limit function allows you to limit the AUTO ranging range. The AUTO range limit function
can be set using communications commands only. It cannot be set from the instrument.
See Communications commands in the included LCR Application Disk documentation (: RANGe : AUTO : LIMit)

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

Setting HOLD Ranging

1 Open the Basic Settings screen.

P
HORH]
BAZIC P> Displays the Basic Settings screen.
10.0031k0 0.077 L) D
Vac 988 SmY AD M
[ac 93.85a8 545
B EHEBGE TE TeGEE T HED T ERT

2 Select [RANGE].

NORH)]

[HoLo
[= | 100048k -0.o01z =
Wac 1.065 ¥ Iac 106. SHA
LEVEL oy 1.000% |i|
—— S— 050, 00md e (@]
| RaHcE [ _— —_— aoSo >
&2 Q
Select g..
1
H
3 Set the measurement range to [HOLD]. -
(o)
A
HORH] E‘
zl 100045810 001z + m } Sets the range to HOLD. s
wac 1 0658 % Iac 106, SHA e Q
LEVEL oy 1,000y o
LIMIT “0OFF 050, 00ma S
RaMGE HHOL O 100k EHIT

4 To select the measurement range.

HORH)|

(7] 10.0047ka 5= 1===_|J&ED » Displays the Range Selection screen.
wac 1,068 % Iac 106, GHA |
LEVEL = 1.000%
LIHIT -OFF et [l| == o
RAMGE :HOLD lm'— (< Pl > |
— n

1 Select

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

5 To select the measurement range.

HORM]

10,004 T —0.012 -«
wac 1,065 % Iac 106, 7HA

Hoomal[ 12 | 10g J[100s ] 1ka prm—
(A | BT [ 1He | [0 | (TO0H: exit | @) P Changes the range to the selected

range and returns to the Basic Settings

screen.

FANGE

The ranges that can be selected vary with the frequency.

Ranges that can .

DC All RANGE
40.000 Hz to 10.000 kH range (00mgl[da ][0a |[(700a ][ Tke |
2% z T 00ka] [ e | [ 10Me |[100HR
RANGE
10.001 kHz to 100.00 kHz 100 mQ to 10 MQ Tonmal [ Ta ) Toe ) (0w ke
T 00ka] [ He [ 10M:
RANGE
100.01 kHz to 200.00 kHz 100 mQ to 1 MQ Toome) e [0 | [(Tooe [ Tk
| 100 [T

Set the test range according to the combined impedance value of the sample to be tested
and the test cables.

Range | Accuracy guaranteed range | AUTO Ranging Range

100 MQ 8 MQ to 200 MQ 8 MQ to
10 MQ 800 kQ to 100 MQ 800 kQ to 10 MQ
1 MQ 80 kQ to 10 MQ 80 kQ to 1 MQ
100 kQ 8 kQto 1 MQ 8 kQ to 100 kQ
10 kQ 800 Q to 100 kQ 800 Q to 10 kQ
1kQ 80 Qto 10 kQ 80 Qto 1 kQ
100 Q 8Q1t0100 Q 8Q1t0100Q
10Q 800 mQ to 10 Q 800 mQ to 10 Q
1Q 80 mQto1Q 80 mQto1Q
100 mQ 10 mQ to 100 mQ 0 Qto 100 mQ

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

» The guaranteed accuracy range varies depending on the measurement conditions. (p.196)

» Changing the measurement range while the AUTO setting is enabled automatically
enables the HOLD setting.

* The measurement range is determined according to the test range setting. If the display for

the measured value shows OVWERFLOW or UHDERFLOM, that means that measurement
cannot be performed using the currently set test range. Either you should set AUTO rang-
ing so as to select the most suitable test range automatically, or you should set a more suit-
able test range manually. If a measurement result is outside the display range (p.195),

DISP OUT is displayed.

» The guaranteed accuracy range is for the measurement values before compensation.

» The AUTO ranging range is the range within which the AUTO range is switched. When the
AUTO range limit function is enabled, the range will not be switched outside the defined
limit range.

* In the case of a test sample whose impedance changes according to the frequency, when
testing is being performed with HOLD set, it may happen, when the frequency is changed
over, that measurement cannot be continued to be performed upon the same test
range.You should change the test range if this happens.

» The test range setting is made according to the combination of the impedances of the sam-
ple being tested and the test cables. Therefore it can happen that testing is not possible,if
the test range is held with HOLD only upon the basis of the impedance of the sample
under test. If this happens, you should change the test range, making reference to "6.1
Setting Open Circuit Compensation" (p.125) and "6.2 Short Circuit Compensation”
(p.136).

(HOFH] REF AL M FEF AL
[ 10.0744ko 0.018 “

Vac 388.7mY ADY N

I=c 981"‘1”":" — L
P, 0000kH=z N 2] 0000 PH: 0k P MED (EHT:

If the measurement value is outside the accuracy guarantee, will be displayed at
the top of the screen.

In this case, you should consider the following possible causes, and you should either
change the test conditions while checking the accuracy assured ranges "10.2 Measurement
Range and Accuracy" (p.200), or you should consider the measured values as values for ref-
erence.

* Perhaps the test signal level is too low, increase the test signal level.
* If the current measurement range (during HOLD setting) is not appropriate, set again in the
AUTO range, or change the range by manual.

uonoung ¥ ¢ 493deys
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4.2 Setting Basic Settings of Measurement Conditions

JUDGE SYNC setting

When the judgment synchronization setting is enabled and you wish to set an optimal range based on the
comparator or BIN measurement judgment standards, it is not necessary to set the range using the
HOLD setting. When performing comparator or BIN measurement with a sample whose impedance var-
ies greatly with the frequency, you can fix the measurement range to an optimal value relative to the judg-

ment standard.

NOTE This setting is only available when the judgment standards have been set for comparator and

BIN measurement. (p.75)

When judgment standards have been set for comparator and BIN measurement with this
setting on, the range will be automatically switched to the optimal range. However, the AUTO
range is used when no judgment standards have been set.

1 Open the Basic Settings screen.

———
COrF] : . .
BRS IC m P Displays the Basic Settings screen.
10.0049k2 -0.011 ‘=
1 HI : 10,0100k HI : 20.0000m wADYHG
Lo @ 5.9a000k Lo c-20.0000m  leis
A Y N = T T M T

2 Select [JUDGE SYNC].

NORH]
10. 004810 -o.012 -
Vac 1.063 v Iac 106, SHA N
LIMIT OFF 050, 00mda |
o WL |[=wes o
{uDcE syHe -0 | an0
Select

3 Turn the JUDG SYNC setting [OFF] or [ON].

%Ml RRE SEE ﬁ @& » Disables the JUDGE SYNC setting.
vae 1,068 ¥ Tac 106 8nn NI N » Enables the JUDGE SYNC setting.
LIMIT OFF 050, 00md |
RAHGE HOLD 1000 I
JUDGE SYHC  -EE ERIT
4 MORM]
[Z] 10.0048kn ooiz -

Wac 1,065 W Tac 106, SHA

N

LIMIT :0FF
RAHGE :HOLD
JUDGE SYHC (i

050, 00mo

10010

Al

m P Returns to the Measurement screen.

I

NOTE

» The ranges that can be selected vary with the frequency. (p.46)
* When only 6, D, or Q has been set, AUTO functionality is used.

» Because the phase angle cannot be calculated for some combinations of parameters, the
range is determined from ideal values. For more information, see the table below.
See "Parameter combination conditions for the JUDGE SYNC setting" (p. 49)
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Parameter combination conditions for the JUDGE SYNC setting

n Chapter 4 LCR Function

Sub parameter

Cp

Cs

Lp

Ls

Invalid setting (treated as AUTO range)

Invalid setting (treated as AUTO range)

cannot be calculated.

Valid setting

X

/A | Set from ideal value since phase angle

Rp

Rs

OFF

<

<

<

AC

OFF

Rs

o
14

x

]

Ls

Lp

Cs

Cp

Jajaweled ulepy
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4.2.6 Measuring at User-specified Timing
(Trigger Measurement)

Triggering is the process of controlling the start and stop of recording by specific signals or conditions (cri-
teria). When recording is started or stopped by a specific signal, we say the trigger is “applied” or “trigger-

ing occurs”.
With this instrument, you can select the following two types of trigger.

Internal Trigger Automatically generates a trigger signal internally to repeat
measurement.
Measurements are triggered by an external signal.

The trigger is input manually or using external 1/O or another
interface.

External trigger

1 Open the Basic Settings screen.

HORH] . . .
EATIC P Displays the Basic Settings screen.
2] 10.0031k0 0.077 LoD
Vac 988.2mY AO N
[=c 98.85n0 SYS
R IR B TN X A~ o] A 1 R A
Select [TRIG].
(2] 10,000k o.07e -
Wac 1,970 W Iac 197, OMA
RAHGE _ . =4UTO0 100k |_|
| EEE BEXTH 1T KIIS[DI
Select

3 Set the trigger setting to [INT] or [EXT].

HORHM] T .

0000 1k O oO7E - I m P Set the Internal Trigger.
Yac 1.370 ¥ .1ac 19700 @ED » st the External Trigger.

EAHGE =AUTO 1000 l

JUOGE SYHC :0FF I|

TEIG BE:T exizt

When [EXT] is selected

There are the following three types of input method for a trigger.

* Press key on the screen to manually input a trigger: Measurement is per-

formed once.

* Input via EXT 1/O: Measurement is performed once each time a negative logic pulse

signal is applied.
See "Connector Type and Signal pin assignments" (p. 178)

* Input from interface: Measurement is performed once when *TRG is transmitted.
See Communications commands in the included LCR Application Disk documenta-

tion

HORH] [InT
[= ] 10.0001ke 0.076 -«
Wac 1.970 ¥ Iac 197.0MA
RAHGE S&UTO 1000 I_‘
JUDGE S%HC  :0OFF
TRIG HE T ,| ez | m P Returns to the Measurement screen.
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4.2.7 Setting Measurement Conditions for Individual
Ranges

The measurement speed, averaging settings, trigger delay, and trigger synchronous output function can
be configured for individual ranges. The same settings can also be used for all ranges. (p.60)

List screen layout

[Speed ] [ Average ][Trigger DeIay][Trigger Synchronous Output Function]

[BASIC |-> LIﬁ'Ill ALL FJ4HGE -0 F [Eort
- RANGEZ) SPEEDA A I DELAY  NSTHE
[@_Emnmug FE || oFF ||o. oooos ) oFF
range ©oesfmep ffz  ffo.ootos|o.o0t0s
- fomzpsion {10 Jjo.otoos|fo.ofo0s
= do0g -{sLoWz)| 100 ) (o, fooos Jlo, 1000s [Erizr

uonoung ¥ ¢ 493deys
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4.2 Setting Basic Settings of Measurement Conditions

Selecting range settings to change

1 Open the Basic Settings screen.

HORH]

EAS I [ [ '
=1 10.0031ko 0.077 ¢ m P Displays the Basic Settings screen.

o

Vac 982.8mY ADYHG
I=e 9885”‘;" e, [SY'5
i1, 0000kHZ i Y o1, 000% iR {00kD | MED PEHT

2 Select [LIST].
2

I
NDRM' EDIT . . .
10, 004590 a0l = | !:| m P> Displays the List screen. (settings

vac 1.07d % Tac 107, dAA screens for individual ranges) (ENTER

lcwrr u
— o O
[ v ]

Select

JUDGE SYHC OFF ]
| |

3 Select the range setting you wish to change.

2

BASIC 22 LISTI ALL RAGE:OFF EDIT m P Opens a settings window. (ENTER

RANGE: SPEED AWG  DELAY SHC

Y arererr ey
tookefl @EY  OFF  0.0000s  OFF
imaf MED  OFF o0.oooos  OFF I
EXIT

i0Me@ MED OFF 0.0000s OFF

(4]
[ <] a2 [ > ]
Select

[Soting | descrplon | Window |

100k : SPEED]

SPEED Sets the measurement speed. (p.53)
CFaz1 | IEE 50W | [(SLomz |
T00kE =AY E

AVG  Sets the average. (p.54) mu 1

100k -OEL &Y,

DELAY Sets the trigger delay. (p.56) m 0000s

SYNC Sets the trigger synchronous output function. 100k - SYHE]

(p.57) iJ33  0.0010s

Ranges that can be selected:

100 m€/1 €2/10 /100 /1 k€2/10 k€2/100 k€2/1 ME/10 M€2/100 MQ

HIOKI IM3523B981-00
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Setting the Measurement speed

The testing speed can be set. The slower the testing speed is, the more accurate are the results.

Select the range speed you wish to change on the List screen.
See "Selecting range settings to change" (p. 52)

P,
EASIC oo LIST| ALL RANGE :OFF [Ep1r ‘ @ED » Open the Speed Settings window.
R
0. G006z OFF
000005 OFF i o
o nenee e lul oo
0. 00005 OFF [W[[ERIT | (v |
Select

2 Set the SPEED.
The measurement speed varies with the measurement conditions.
See "10.3 About Measurement Times and Measurement Speed" (p.207)

(9]

>

BASIC »» LIST| ALL RAHGE:OFF {g

RAN Tl EPEED ]

100 N

1 [_MED ] H

100 |zt 6

aPo A

&2 n

Select c

=

a

To select the measurement speed. o

FAST Performs high-speed measurement. S

MED This is the normal measurement speed.

SLOW Measurement precision improves.

SLOW2 Measurement accuracy is better than SLOW.

BASIC > LIST| ALL EAHGE :0OFF ) .
3 — Press the key to cancel the configuration
gk - SPEED) i process and return to the List screen.
100k
1 | HED | [ fr—
101 SET | m P Accepts the setting and returns to
S— the List screen.

NOTE * You can set the measurement speed at a greater level of detail with the waveform averag-
~ ing function.
* The speed cannot be set while the waveform averaging function is enabled.
Disable the waveform averaging function before setting the speed.
See "4.5.2 Setting the Detection Signal Waveform Averaging Count (Waveform Averaging
Function)" (p.99)

HIOKI IM3523B981-00
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Displaying Average Values (Average set)

With the averaging function, the measured values can be averaged. Using this function, it is possible to
reduce fluctuations in the measured value display.

A rolling average of the tested values over the set number of
times for averaging is always calculated backwards from the
present.When the sample to be tested is changed over, it takes a
little time for a certain stabilization time period until the results is

reliable.

With internal trigger

An average of the test values is calculated over the set number of
times for averaging forwards from when the trigger is input.

With external trigger

When the number of averaging times is 4, the number of measurements, measurement output points, and
measurement value calculation method during output are as follows.

Moving average

Measurement points

M1 MI+M2 MI+M2+M3 MI+M2+M3+M4 M2+M3+M4+M5 M3+M4+M5+M6

T 2 3 4 4 4

Measurement value output

Time

\J

Arithmetic mean

Measurement points

D -~ - >M - =MD -~ M-~ Mo -~ MD -~ WU -~ M9 - ~WMi0)

Measurement value output

M4+M5+M6+M7
4

M5+M6+M7+M8
4

M6+M7+M8+M9
4

M7+MSE+MI+MI0
4

MI+M2+M3+M4

4

4

M5+M6+M7+M8

Time

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

On the List screen, select the range averaging count you wish to change.
See "Selecting range settings to change" (p. 52)

Y o 1
BASIC > LIZT L1 RANGE:OFF EDIT | m P> Opens the Averaging Setting window.
RANGE: SPEECN Ave  DELAY STHC —
ioke: MED § OFF J. 00005 OFF [ T—— o ENTER
100k2: [EN § OFF [ (<] (> ]
iM2: MED J oFF J.oooos  OFF |||'— &2
ioMa: MED § OFF §. 0000z OFF ERIT Select

2 Set the averaging count.

Settable range: 1 to 256 times

2

m P> Increases the value.
m P Decreases the value.
m P Reverts to the default value.

BASIC >> LIST| ALL RAMGE:OFF

FAHN ; T
i 100L0 - AYE

I T
l

10t o 9_
B B3 ) Selects the digit to change. %
Select 2]
H
0
NOTE You can also change the value with the (3 B8 keys. o
AWVIL o
c
5
3 2
w ALL RANGE -0FF - Press the key to cancel the configuration g'

100k AV - process and return to the List screen.

100K m[l 1 —l r
1t
- | SET | @23 » Accepts the setting and returns to the

List screen.
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Setting a delay before measurement data is acquired (trigger delay)

The delay time period from input of the trigger signal to measurement can be set. With this function it is
possible to ensure that testing is started after the connection condition of the object being tested and the

test cables has stabilized.
See "Trigger delays and the trigger synchronous output function" (p. 59)

On the List screen, select the range trigger delay you wish to change.
See "Selecting range settings to change" (p. 52)

 —

BASIE 23 LIST] - :OFF IEDIT | m P Opens the Trigger Delay Setting window.
RANGE: SPEED  AvGl DELAY | STHEC o)

10kD: MED  OFF || 0.0000s | OFF |‘”_|
100k2: EEY  OFF | 0. 0000z foes — (<) o o

iMe: MED  oFF | 0. o000z | oFF I!l‘— 2

10M2: MED  oFF § 0. 0000z | OFF sz Select

z Set the delay time. (DIGIT
Settable range: 0 to 9.9999 s at 0.1 ms resolution
EASIC »»> LIST| ALL RAMGE :0FF . @ED » Increases the value.
FAN! -
HpookesDELAY e M @ED » Decreases the value.
" fi. l][ll]I]sl L ¢ [J@ED > Reverts to the default value.
10k ¥ TECT
{ (<] s 3 ) Selects the digit to change.

Select

NOTE You can also change the value with the 3 &8 keys.

3 BASIC >> LIST| ALL RAMGE:OFF

— - Press the key to cancel the configuration
00k :DELAY i process and return to the List screen.
100 3
" [].0000s —
10 ZET | m P Accepts the setting and returns to the
— List screen.

HIOKI IM3523B981-00
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Applying the signal to the sample during measurement only

(Trigger Synchronous Output Function)

This functionality outputs the measurement signal after trigger input is received so that the signal is only
applied to the sample during measurement. You can also set a delay time to ensure that data is acquired
after the sample stabilizes.

Thus reducing the generation of heat in the sample and decreasing electrode wear.

See "Trigger delays and the trigger synchronous output function" (p. 59)

1 On the List screen, select the range trigger synchronous output function you wish to

change.
See "Selecting range settings to change" (p. 52)

EASIC >» LIST| ALL RAHGE-CFF EOIT | m p Opens the Trigger Synchronous Output
RAMGE: SPEED  AYE  DELAY Function Setting window. (ENTER

10k2: MED  OFF  0.0000% o
100ka: QEY  OFF 0. 0000s - - 3
iM2: MED  OFF 0. 0000s (v
10M2: MED  OFF 0. 0000s Select

2 Enable or disable the trigger synchronous output function.

Disables the trigger synchronous

[BASIC »> LIST| ALL RAMGE:0FF > _
L Y- o] A— - m output func’uo.n_

10k, m P> Enables the trigger synchronous output
1004 s

M ROFF l 0.0010s II_ function.

108 =l

I KI o
1 Select

3 Select and enter the wait time that will be allowed to elapse before measurement starts.

DIGIT
Settable range: 0.0010 to 9.9999 s

2

BASIC »» LIST] ALL RANGE:OFF n @ED » Increases the value.
RTSI INTTIEE=T v M hd m P Decreases the value.
M OFF I m 00105 l L‘ ¢ @ED > Reverts to the default value.
10k |*ET |
L (<] s B ) Selects the digit to change.
Select

NOTE You can also change the value with the 3 B8 keys.

4 [BASIC »> LIST| : :
::'?'EIE 22 LIST| ALL RANGE :0FF - Press the key to cancel the configura-
e D0k £ SYHC] i - tion process and return to the List screen.
100+ -
o ofFf  [l.0010s — .
1at SET | m P Accepts the setting and returns to the
— List screen.

HIOKI IM3523B981-00
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4.2 Setting Basic Settings of Measurement Conditions

NOTE * When the trigger synchronous output function is set to ON, there is a measurement time
1Iv 1= delay because the instrument enters a wait time which spans from when the measurement
signal is output to when data is acquired.

See "10.3 About Measurement Times and Measurement Speed" (p.207)

» Changing the settings while the trigger synchronous output function is on may cause the
set level to be momentarily output.

» The measurement signal is output when the trigger signal is input and stops after measure-
ment ends.

+ Setting the contact check timing to [BOTH] or [BEFORE] with the contact check function
will automatically turn the trigger synchronous output function on. Set the amount of time to
wait before starting measurement.

* In continuous measurement mode, the measurement signal stops after measurement of
the last panel ends.
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Trigger delays and the trigger synchronous output function

Trigger delays provide functionality for setting a delay from the time that the trigger signal is input until
measurement, while the trigger synchronous output function outputs the measurement signal during
measurement only and additionally allows you to set a delay before data is acquired.

The measurement process is as follows:

Trigger delay: ON; Trigger synchronous output: OFF

Measurement
[ L

Trigger Signal

(2]
Measurement ) 3
signal : =
| g
. &
1 .
Trigger Delay r
54 p| Data acquisition %
-
c
=
3]
=3
o
=}

Trigger delay: ON; Trigger synchronous output: ON

Measurement
° @

Trigger Signal

w

1

1

1

:

1
Measurement :
signal :

1

1

: _ Trigger synchro-

! Trigger Delay nization delay Dat iSit

P >& N ata acquisition

NOT When the range synchronization function has been set, the range settings at which the trig-
— = ger delay and trigger synchronous output function are enabled vary with the parameter set-
tings.
Effective range settings differ according to the parameter settings for trigger delay and trigger
synchronous output functions only.

Parameter Range setting at which function is enabled
AC measurement only AC measurement range
AC+DC measurement AC measurement range
DC measurement only DC measurement range

HIOKI IM3523B981-00
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Applying settings to all ranges

To apply settings to all measurement ranges, configure function settings in their respective setting win-
dows after turning on the ALL RANGE setting.

NOTE To configure settings for individual measurement ranges, turn off the ALL RANGE setting.

Select ALL RANGE and then select [ON] or [OFF].

EASIC >> LISTRALL RAHCE -IIEd P Does not apply settings to all ranges.
BAMGE: SPEED HAvwua  wvieng LI . .
iooma: FAsT OFF 0. ao0ds | OFF on | P Applies settings to all ranges.
10: MED 2  0.00105 0. 00108
100: SLOM 10 0.0100s |0, 0fo0s L—
1002: SLOWZ2 100 0. 10005 | 0. 10005 ERIT
4 ]
(<] 2 [ > ]
1 Select

HIOKI IM3523B981-00
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4.3 Setting DC Resistance Measurement

| 4.3 Setting DC Resistance Measurement

DC resistance measurement allows you to output a 2.0 V (fixed) DC signal to measure the DC resistance
Rdc. The measurement process is as follows:

Measure the direct current resistance during 0 V application.

Measure the direct current resistance during 0 V application, and set it as the offset value.
Using the offset value, reduce measurement error.

Output the Rdc measurement value.

PoOb~

NOTE * It is necessary to set the line frequency for the power source being used by the instru-

v e mentin order to reject noise. Set the frequency of the commercial power supply you are
using before performing measurements. Failure to set the line frequency correctly will
result in unstable measurement values.

See "4.3.4 Setting the Line Frequency" (p.70)

* To measure DC resistance, you need to set [Rdc] in the measurement parameters
beforehand.

See "4.2.1 Setting Display Parameters" (p.31)

* When [Rdc] and other parameters are set, the DC resistance is measured after those
other parameters have been measured with the AC signal. The measurement conditions
can be set individually.

* When the sample is a capacitor, it may not be possible to perform DC resistance mea-
surement accurately.

» The time required until the DC signal level stabilizes differs depending on the test sample
to be measured. To ensure measurement is performed accurately, observe the measure-
ment waveform in advance and then set the delay time required until the DC signal level
stabilizes.

See "4.3.2 Setting a Delay Time for DC Measurement (DC Delay)" (p.67)

"4.3.3 Setting a Delay Time for Offset Measurement (Adjustment Delay)" (p.69)

Adding Rdc to Measurement Parameters

Open the Basic Settings screen.

uonoung ¥ ¢ 493deys

HORH] . . )
BAZIC m P Displays the Basic Settings screen.
(=1 10.0031ko 0.077 ‘& y 9
Vac 928.8mY ADNY N
Iac 93 85n4

ER AN T S A IO TR - G [T A o 2 v =

2 Select the parameter you wish to change.

2

f E—
WORH] SEL ;
TR D098 - | ‘ m > Dlspla_ysthe Measurement Parameter
Vae Of% Fmd Tae Of AEHE 1 Selection screen. (ENTER

[Fara EHATH - IR | |||

|LEYEL | AN oo o
an0
Select

3 Set the parameter to [Rdc].
[CorEe]
(2] 10.0048kn @R 10.0033kn
Was 1068 % Tac 106.8HA
| =1
217 [ e |[Rs][Rr][Cs](Cr oy  —— -
MoxE (@)= aJn
—

Select
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[comP]
(=] 10.0045ke Bl 10 0033k

Wac 1,065 % Iac 106.3HA

Sl
r—
el o & Emioes |Ear || @@ > Accepts the selected parameter and
returns to the Basic Settings screen.

H
H
3
I

4.3.1 Setting the Measurement Range

There are three methods for setting the measurement range: AUTO, HOLD, and JUDGE SYNC.

The most suitable test range is set automatically.

(Automatically sets the optimal measurement range when measuring
AUTO ; . :

samples whose impedance varies greatly with the frequency, or

unknown samples.)

Fixes the measurement range. The range is set manually.
HOLD e .
(Fixing the range allows high-speed measurement.)

Automatically sets the optimal range for the comparator and BIN
measurement judgment standards. (Automatically sets the optimal

JUDGE SYNC range relative to the comparator and BIN measurement judgment
standards when the sample’s impedance varies greatly with the fre-
quency.)

NOTE Using the HOLD or AUTO settings when the JUDGE SYNC setting is on causes the JUDGE
SYNC setting to be automatically disabled.
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Setting AUTO Ranging

1 Open the Rdc Settings screen.

HORH] [
(1 10.0047ke 10.0033ke m p> Displays the Rdc Settings screen.

VMde 1,972 W Vac 1.082 W
Idc 197.2n8 Iac 106.288
P 0000kH= S i1 000y (R {00ko | MED ( THT ¢

2 Select [RANGE].

10,004 70 Rde] 10,003 1k0
Va1 RS Yo Tac 106, FHA
[

wac 1,065 % Iac 106 THA AUTO m P Sets the measurement range to AUTO.

RA&HGE 2 LTl 100k H
E

JUDGE SYHC -0FF
OC DELAY =0.0000

e i [ 4]

RAHGE EAUT O] —ici =
A N— ||| = b o
|DC DELAY :0,0000 EHIT Select 3
o
-
(1)
=
3 Set the measurement range to [AUTO]. B
-
(9]
HOEM| lurin | A
[Z] 10.0047ka 10.0032 1ka 3
=2
(2]
o
o
=

Outside the accuracy guarantee range, AUTO ranging may not function properly, preventing a range
from being selected. If this occurs, check the accuracy guarantee range in "10.2 Measurement Range
and Accuracy" (p.200) and change the measurement conditions.

Wac 1,065 ¥ Iac 106, VHA

4 HORH] HoLD
(2] 10.0047kne Rdc] 10,003 110

E&HGE B LITO| 1005

JUDGE SYHC  :0OFF

OC OEL&Y =0, Q000 ERIT | m P Returns to the Measurement screen.
R

AUTO range limit function

The AUTO range limit function allows you to limit the AUTO ranging range. The AUTO range limit function

can be set using communications commands only. It cannot be set from the instrument.

See Communications commands in the included LCR Application Disk documentation
(:DCResistance:RANGe :AUTO:LIMit)

HIOKI IM3523B981-00
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4.3 Setting DC Resistance Measurement

Setting HOLD Ranging

1 Open the Rdc Settings screen.

HORHM]

Mdo 1.872 W Vac 1

10.0047k0 10.0033ke

.osg Y e

m P Displays the Rdc Settings screen.

Idc 197.2nh Tac 108.Seh
Pl O000kHZ Py oot PR 00k P OMED (IMT

Select [RANGE].
NORH]
10.004 7l Fdo] 10.
a1 RS Y Tac

' RANGE EoT0] : :

|DC DELaY — -0.0000

[HoLo
003 1k w
106, THA
(4]
[
ERIT

=1aTT |I|

3 Set the measurement range to [HOLD].

g
COMF] .
l 10, 004810 Tde]  10.0033kn m P Sets the measurement range to HOLD.
Wac 1.06& % Iac 106. &HA R
RAHGE HHOL L 10010
JUDGE SYHC  :-0OFF
DC DELAY -0,0000 EHIT

4 To select the measurement range.

2

COMP] . .
(2] 10.0047ka 10 00320 st (@@ » Displays the Rang Selection screen.
Wac 1 0BS W Jos dnc =Hp ] -gm
RAHGE sHOLD
JUDGE SYHC  -OFF
w| EHIT o
[ < - [ >
1 Select

HIOKI IM3523B981-00
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4.3 Setting DC Resistance Measurement

Set the measurement range.
Set the measurement range according to the total impedance of the sample and measurement cable.

TOME] Range Accuracy guar- | AUTO Ranging
10.0048k0 Fdo] 10,0032k anteed range Range

SR LI R R 100 MQ 8 MQ to 200 MQ 8 MQ to

(00mg|[__12_|[ 10z || 1002 |1k | 10 MQ 800 kQto 100 MQ 800 kQ to 10 MQ
| e I_WIFWIIWII il 1MQ  80kQto10MQ  80kQto 1 MQ
| "3" 100 kQ 8 kQto 1 MQ 8 kQ to 100 kQ

Select 10kQ  800Qto100kQ 800 Qto 10 kQ

1kQ 80 Qto 10 kQ 80 Qto 1 kQ

100 Q 8 Qto 100 Q 8 Qto 100 Q

10 Q 800 mQ to 10 Q 800 mQ to 10 Q

1Q 80 mQto1Q 80mQto1Q

100 mQ 10 mQ to 100 mQ 0 Qto 100 mQ

NOTE * The guaranteed accuracy range varies depending on the measurement conditions.
AVie See Check the guaranteed accuracy range as described in "10.2 Measurement
Range and Accuracy" (p.200).
» Changing the measurement range while the AUTO setting is enabled automatically
enables the HOLD setting.
* The measurement range is determined according to the test range setting.If the dis-

play for the measured value shows OYERFLOW or UHDERFLOM, that means that
measurement cannot be performed using the currently set test range. Either you
should set AUTO ranging so as to select the most suitable test range automatically,
or you should set a more suitable test range manually. If a measurement result is

uonoung ¥ ¢ 493deys

outside the display range (p.195), DISP QUT is displayed.
» The accuracy guarantee range is defined in terms of uncorrected measurement val-

ues.
COMF]
10. 004810 Rdc] 10.0033k0
Yac 1,088 % Iac 106, KA
BiANGE
100ma| |16 [ 106 | 1002 || ko [r—
10kn | I M |[(10MG | [T00H [Ex1r | m P Changes the selected range and

returns to the Basic Settings screen.

NOTE » The test range setting is made according to the combination of the impedances of the sam-
—Iv 1= ple being tested and the test cables. Therefore it can happen that testing is not possible, if
the test range is held with HOLD only upon the basis of the impedance of the sample
under test. If this happens, you should change the test range, making reference to "6.1
Setting Open Circuit Compensation" (p.125) and "6.2 Short Circuit Compensation”
(p.136).
* If the measurement value is outside the accuracy guarantee, the following comment will be
displayed at the top of the screen.

[MORH] REF VAL "B FEF AL
10.0744ko 0.018 -~
Vaco 988 . Tm\ AONC
B . . lac 9814”"&' 5YS
CY R Y R R T HED YR
In this case, you should consider the following possible causes, and you should either
change the test conditions while checking the accuracy assured ranges "10.2 Measurement
Range and Accuracy" (p.200), or you should consider the measured values as values for ref-
erence.
+ Perhaps the test signal level is too low, increase the test signal level.
+ If the current measurement range (during HOLD setting) is not appropriate, set again in the
AUTO range, or change the range by manual.
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JUDGE SYNC setting

When the judgment synchronization setting is enabled and you wish to set an optimal range based on the
comparator or BIN measurement judgment standards, it is not necessary to set the range using the

HOLD setting.

NOTE This setting is only available when the judgment standards have been set for comparator and
BIN measurement.(p.75)

When judgment standards have been set for comparator and BIN measurement with this
setting on, the range will be automatically switched to the optimal range. However, the AUTO

range is used when no judgment standards have been set.

1 Open the Rdc Settings screen.

NORH)|

Vac 1.0658 W
Tac 108.2pA

THT

10.0047k0 10.0033k¢ m P Displays the Rdc Settings screen.

Vdo 1,572 W
Idc 197284
1. 0000kHZ | 1. 000% fA:{00kD | MED ¢

2 Select [JUDGE SYNC].

COMF]
[£] 10.0048kn0 Edc| 10.0022k0
vac 1,068 ¥ Iac 106, GHA 0N
_— — 100k0 |
JUDGE SYHC m
| [[ERTT |

W=}
A

&2
Select

3 Turn the JUDG SYNC setting [OFF] or [ON].

s ooiee B 0005 H @EB > Disables the JUDGE SYNC setting.
vae 1,068 ¥ Tac 106 8nn NI |J ) » Enables the JUDGE SYNC setting.
RAHGE zHOLD 100k 1
JUDGE SYHC  :(Ed
DC DELAY =0, Q000 |EHIT
4 CORF]
[E] 10.0048k0 Rdc| 10.003Zk0 on

Wac 1,068 % Tac 106.5HA

ROHGE tHOLD 10010
JUOBE SYHC -0
OC DEL&Y 0, 0000

[ |
EHIT | m P Returns to the Measurement screen.

Parameter combination conditions for the JUDGE SYNC setting.

Main
parameter

Sub parameter
OFF |Rdc
OFF X (]
Rdc () o

Invalid setting (treated as AUTO range)

Valid setting
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4.3.2 Setting a Delay Time for DC Measurement

(DC Delay)

This section describes how to set a delay before DC resistance measurement is started, for example
when switching to DC resistance measurement after measurement using an AC signal. The delay time

delays measurement until the DC level stabilizes.

When number of averaging times is 1

Setting changed

. < DC delay ADJ delay
ﬁii;‘?:%g"r:ezg rrler:::tre P (il vl 'V:zzisgt‘;;c (niial vae: 06003 Measure offset | | End measurement
u 0 second seconds
» Range changed
When the number of averaging times is 2 or more
(The number of times is 2 in this example)
Setting changed
+ Changed from AC mea- Q DC delay Measure DC ADJ delay
surement to DC measure- \ (Initial value: resistance (Initial value: Measure offset
ment / 0 second) 0.0003 seconds)
« Range changed
P(t: Idellay. Measure DC [Measure DC AIDtJ Idellay Measure Measure —— End mea-
(oitial value: N resistance | resistance 0_88(')5522;%5) offset offset value surement

|
Measurement for set number
of averaging times

Measurement for set number
of averaging times

uonoung ¥ ¢ 493deys
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4.3 Setting DC Resistance Measurement

1 Open the Rdc Settings screen.

HORHM] E
10,0047k 10.0033ke

Mdo 1.872 W Vac 1.088 W T

Idc 197.2nh Tac 108.Seh
P, 0000kHZ P 1, 000y PR f00kD | MED P INT

m > Displays the Rdc Settings screen.

2 Select [DC DELAY] and change the value.
Settable range: 0 to 9.9999 s

2

O] N Incr he val
(2] 10.0048k0 Fdy 10.0032k0 m P Increases the value.
Wac 1. 06E % Tac 106 THA - m P Decreases the value.
RAMGE ~_ :AUTO 100k L': m P Reverts to the default value.
| (=Y . 0o00= | LI[ERIT |
l o .
[ < o B ) Selects the digit to change.
Select
3 COMF]
10.004EL0 Fdz] 10.0033k0
vac 1,065 % Iac 106, 5HA -
RAHGE :HOLD 100k L
JUDGE SYHC  :0FF
DC DELAY H. 0000 "‘|EHIT | m P Returns to the Measurement screen.
S—

NOTE The time required until the DC signal level stabilizes differs depending on the test sample to
be measured. To ensure measurement is performed accurately, observe the measurement
waveform in advance and then set the delay time required until the DC signal level stabilizes.
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4.3.3 Setting a Delay Time for Offset Measurement
(Adjustment Delay)

The delay time delays measurement until offset measurement (DC 0V) stabilizes.

When number of averaging times is 1

Setting changed

+ Ch from A - DC delay Measure DC ADJ delay N
Changed from AC measure (Initial value: ot (initial value: 0.0003 ] Measure offset End measurement
ment to DC measurement 0 second) resistance seconds)

» Range changed

When the number of averaging times is 2 or more
(The number of times is 2 in this example)

(9]
=5
Q
Setting changed %
« Changed from AC mea- <\ DC delay Measure DC ADJ delay -
surement to DC measure- 7 ’ (Initial value: resistance (Initial value: Measure offset A
ment 0 second) 0.0003 seconds)
« Range changed r
(9]
A
T
c
=2
(2]
. =+
DC delay Measure DC Measure DC || ADJ delay Measure Measure Obtain End mea- o
2 (Initial value: ist ist (Initial value: fset e average t S
0 second) resistance | resistance W 003 seconds) offse offset value suremen
|
Measurement for set number Measurement for set number
of averaging times of averaging times

1 Open the Rdc Settings screen.

HGRH] [
P
Fid
(21 10.0047ke 10.0033ke Rdc m P> Displays the Rdc Settings screen.
Moo 1.972 W Vacz 1.082 W L g
Ide 197.2n4 Isc 106.8mh oo
EIN BN T B I T ok~ G o B D (i

2 Select [ADJ DELAY] and change the value.
Settable range: 0.0030 s to 9.9999 s
2

HORH]
(=] 10.0047kn Fag 10.0032kn @D > increases the value.
¥ag 1085 X .I96 0% 3MR m P Decreases the value.
JUDGE SYHC  :OFF ’j E@ED » Reverts to the default value.
{200 DELay M oozos ) [EfiLl |
o .
I (<] 2 D ) Selects the digit to change.
Select
3 HORH]
[ ] 10.0045ko Rdz] 10.0032k0
Yac 1 06E ¥ Tac 106 &HA -
b DELAY ~ -0.0000s |?—
A0 DELAY :H.0000s |EHIT | m P Returns to the Measurement screen.
AR




70
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| 4.3.4 Setting the Line Frequency

When perfor
being used.

ming DC resistance measurement, be sure to set the line frequency of the power supply

1 Open the Rdc Settings screen.

HOEH] [
10.0047k0 10.0033k¢ m P Displays the Rdc Settings screen.
VMdo 197z Y Vac 1.082 ¥ T
5

Idc 197.2nk lac 10E6.2p4
P oo00kH= £ L o0y PR 00kE | MED fTHT

2 Select [

LINE FREQ] and select the desired line frequency.

”' TN TS }EDHz @ED » Sets the line frequency to 50 Hz.
Wac 1,068 % Tac 106.THA m P Sets the line frequency to 60 Hz.

OC DELAY  :0.0000s ,
ek e - -)-LAJ-‘E I
(LIHE FREG -EWERE ) EH1T
| 4]
g0
Select

Wac 1,065 Y Tac 06, 7HA

OC DEL&Y :0.0000=
40J DELAY  :0.0030s [
ILIME FRE®  -[SIEF

HDRM' |5|:|H2
10. 00470 Rde] 10,0032k

i | m P Returns to the Measurement screen.

NOTE

It is necessary to set the line frequency for the power source being used by the instrument in
order to reject noise. Set the frequency of the commercial power supply you are using before
performing measurements. Failure to set the line frequency correctly will result in unstable

measurement values.
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4.3.5 Setting Measurement Conditions for Individual
Ranges

The measurement speed and averaging settings can be configured for individual ranges. The same set-
tings can also be applied to all ranges.

List screen layout

[ Speed }[Average }

Rdc > IJIST| | ALL RAMGE:0FF lEo1T

4nENEE g gm—

- 1002 s | sLawz)| 100 [EsIT

uonoung ¥ ¢ 493deys n
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4.3 Setting DC Resistance Measurement

Selecting the range setting you wish to change

1 Open the Rdc Settings screen.

HORHM] E
10.0047ke 10.0033k¢

VMdo 1972 Y Vac 1.088 ¥ T

Idc 197.2r4 lac 10B.8r4 oo
1. 0000kHZ i % o1 000 (A {00k P MED P INWT

2 Select [LIST].

m P Displays the Rdc Settings screen.

HOFH] . .
(2] 10.0047kn Fdg 10.0032kn @m P Displays the List screen.
vac 1,065 ¥ Tac 106 SHA 1 (settings screens for individual ranges)
ADJ_DELAY  :0.0030s I
fLisT BLSPEED AvG N Ty s o
1 Select

3 Select the range setting you wish to change.

2

JIEDIT m P Opens the appropriate setting window.

Rdc »> LIST]  aLL RAMGE:OFF
RANGEN SPEED  AYS

joomof| GEEMI  OFF I] ENTER
1f MED 2
102fl sLoW 10
jooall SLOMZ 100 ERIT
| o
[ <] 2 [ > ]
1 Select

I

1000 : SPEED

SPEED Sets the measurement speed. (p.73)

| MED ]
100k AYE

AVG  Configures averaging. (p.74)

flo1

Ranges that can be selected:
100 m€2/1 /10 €2/100 €2/1 k€2/10 k€/100 k/1 MCQ/10 MQ/100 MQ

HIOKI IM3523B981-00
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4.3 Setting DC Resistance Measurement

Setting the measurement speed

The testing speed can be set. The slower the testing speed is, the more accurate are the results.

Select the range speed you wish to change on the Rdc screen.
See "Selecting the range setting you wish to change" (p. 72)

Rdc > LIST] ALL RANGE:OFF entt || (@) » Opens the Speed Setting window.
FANGE f SPEED | AvE 4
10k2 OFF |‘”_ o
00k — | (<] = o
1M OFF
10M2 OFF |I| EHIT Select

Set the [SPEED].

The measurement speed varies with the measurement conditions.

See "10.3 About Measurement Times and Measurement Speed" (p.207) 9]
S
[
j=
Rdz =x LIST ALL RAHGE:0FF 2
F‘f‘gﬂ 100k - SPEED A
-
" = I o
101} [ze7 )
oo g
v =]
Select 2
o
=]
To select the measurement speed.
FAST Performs high-speed measurement.
MED This is the normal measurement speed.
SLOW Measurement precision improves.

SLOW2 Measurement accuracy is better than SLOW.

3 RRF':"C 22 LIST| ALL RANGE:-OFF Press the key to cancel the configuration
D0l - SPEED i process and return to the List screen.
100k
1 | HED | [ fr—
10t IET | m P Accepts the setting and returns to the
A

List screen. (ENTER

NOTE * You can set the measurement speed at a greater level of detail with the waveform averag-
ing function.
* The speed cannot be set while the waveform averaging function is enabled.
Disable the waveform averaging function before setting the speed.
See "4.5.2 Setting the Detection Signal Waveform Averaging Count (Waveform Averaging
Function)" (p.99)

HIOKI IM3523B981-00



74

4.3 Setting DC Resistance Measurement

Displaying Average Values (Averaging Set)

With the averaging function, the measured values can be averaged. Using this function, it is possible to
reduce fluctuations in the measured value display.

After setting the signal level and range, measurement is performed the number of times set with the aver-
aging count, and the measurement value is displayed.

NOTE The averaging process during Rdc measurement performs arithmetic mean processing
regardless of the trigger setting.(p.54)

Select the range averaging count you wish to change on the Rdc screen.
See "Selecting the range setting you wish to change" (p. 72)

P
Rdc >» LISTL_AIL RAHGE :OFF EDIT ‘ @ED » Opens the Averaging Setting window.
RANGE:  SPEEI —
10k0: MED [T—o o
100k2: MED [ <] = [ > ]
iM2: MED
10M2: MED I!lEHIT Select

z Set the averaging count.
Settable range: 1 to 256

2

Bdc =X LISTl ALL EAMGE :0OFF N m > Increases the value.

FAH! .

g I S M @D » Decreases the value.

10?: |E": m P Reverts to the default value.

10t [E1 |

l o .

B 583 ) Selects the digit to change.
Select

NOTE You can also change the value with the 3 BB keys.

3 Rde »» LIST|] ALL RAMGE:OFF - Press the key to cancel the configuration
F‘:‘S‘; 100G - AYVE r process and return to the List screen.
100 mu 1 —l'"_
1t
10 [ SET | m P Accepts the setting and returns to the
— List screen.

Applying settings to all ranges

To apply settings to all measurement ranges, configure function settings in their respective setting win-
dows after turning on the ALL RANGE setting.

NOTE To configure settings for individual measurement ranges, turn off the ALL RANGE setting.

Select ALL RANGE and then select ON or OFF.

RBde > LIST| QALL RANGE -[EH @ED » Does not apply settings to all ranges.
RANGE: SFEED Ay . .
100m2: FAST m-; m m P Applies settings to all ranges.

|

12: MED 2
10Q: SLaW 10
EHIT

1009: SLOMWZ 100

4 ]
[ <] - [ > ]
1 Select

HIOKI IM3523B981-00
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4.4 Judging Measurement Results

| 44 Judging Measurement Results

This function, which compares measurement results with a user-specified standard and displays a judg-
ment result, is useful in applications such as quality evaluation. You can select from comparator measure-
ment, in which measurement values are compared to a single judgment standard, and BIN measurement,
in which measurement values are compared to multiple reference standards (up to 10).

Setting the judgment mode

1 Open the Advanced Settings screen.

HOEM)] p—

1 10.0031kn 0.077 ° >

(®)
>
Yac 985.8mY AN m Displays the Advanced Settings screen Q
gy (O > Display Setings sereen. g
CH ; ; Y o
4
I
. [y
2 Select [JUDGE] and set the judgment mode. %
-
c
2 =
a2
.IfEfAHEED 1l |I'°'EEP'H':ED 2 OFF m P Disables the judgment mode. g
IJUDGE ;] m P Enables comparator measurement.
— — CLEAR 01000 EIN
UnGE—EoM | -0 oooos m P Enables BIN measurement.
JUDGE RESET| :OH [Jlefit |
[ 4]
(< | 2 [ > ]
Select
3 | [ADVANCED 1] [ADYAHCED 2| [oFF
MODOE :LCR
JUnGE HIC OIMF|
MEMORY -0FF CLE&R 01000 RTH
JUDGE-EQH =0.0000=
IUDGE RESET -0M [ | EHIT | m P Returns to the Measurement screen.
"
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4.4.1 Making Judgments Based on Upper and Lower
Limit Values
(Comparator Measurement Mode)

The comparator measurement allows you to do the following.

» Check judgment results based on the illumination of the judgment results indicator LEDs on the front of
the instrument by setting judgment standards (reference values and upper/lower limit values) in
advance.

HI (higher than upper limit value), IN (within range defined by upper and lower limit values), LO (less
than lower limit value)
See "COMP indicator LEDs" (p. 10)

+ Output the judgment results to an external device (via the EXT I/O connector).

+ Select different settings and perform judgment for up to two parameters.

» Be notified of judgment results by buzzer.

See "4.5.12 Disabling Key Operation (Key-lock Function)" (p.114)

(Front panel LEDs)

Measurement value > upper limit When the comparator measurement results for

I—Upper limit = measurement value = lower limit | the main and sub parameters are IN,
B Veasurement value < lower limit the IN indicator turns green. When they are Hl or

LO, the HI or LO indicator turns red.

The comparator decision mode can be set as one of the following:

Absolute value (ABS) setting(p.78)

upper limit value Hi Set absolute values for the upper limit and lower limit values of
the measurement parameters.
N The measurement values displayed are the same as those of the

lower limit value L—O measurement parameters.

Percent (%) Setting(p.79)
Enter reference values and then set percentages

upper limit value[%)] HI corresponding to the reference values as the upper limit

TIARLETT7, o *
reference value 2% N and lower limit values .

VAN The measurement values displayed are the same as those of the
lower limit value[%] LO measurement parameters.

Deviation Percent (A%)

. %
Setting “(p.81) Enter reference values and then set percentages
upper limit value[A%]  HI corresponding to :the reference values as the upper limit and
N lower limit values .

reference value e The measurement values are displayed in deviations (A%) from the

lower limit value[A%] ~ O reference value.

*1: The following equation is used to calculate the comparison upper limit value and comparison lower limit value.(In the
case of the comparison lower limit value, if a value that is lower than the reference value is set, the minus (-) sign is
required for the percentage setting value.)

Percentage set value

Upper limit comparison value(Lower limit comparison value)=reference value+ |reference value| x 100

*2: The following equation is used to calculate the A% value.

measurement value-reference value
A% = x100
|reference value|
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NOTE * The comparator judgment is made in the following order.

1.1f the measurement value is "OVER FLOW", Hl is displayed.
(However, LO is displayed when the parameters are Y, Cs, Cp, G, and B.)
If the measurement value is "UNDER FLOW", LO is displayed.
(However, Hl is displayed when the parameters are Y, Cs, Cp, G, and B.)
If the measurement value is "SAMPLE ERR" or "CONTACT ERROR," Hl is displayed.

2.Whether the measurement value is higher than the lower limit value is judged, and LO
is displayed if the judgment is NG.

3.Whether the measurement value is lower than the upper limit value is judged, and HI
is displayed if the judgment is NG.

4. If other than 1, 2, or 3, IN is displayed.

No test is performed to ensure that the upper limit value is greater than the lower

limit value, so no error message will be displayed if you set the upper limit value
and lower limit value the wrong way around.

* If the power is turned off while the comparator measurement screen is displayed, the o
comparator measurement screen will be displayed when the instrument starts the next 3
time you turn the power on. o

©

+ Comparator measurement can be performed after setting either the upper or lower limit. ;

-

%

When setting only the upper limit value When setting only the lower limit value -
c

S

HI N 1

upper limit value .00~ lower limit value 8

IN LO
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Setting the Upper or Lower Limit Value as an Absolute Value (ABS)
1
(Absolute Value mode)

NOTE Set the judgment mode to [COMP].

See "Setting the judgment mode" (p. 75)

1 Press key.

2 Select the parameter you wish to set to absolute value mode.

2

p
'E_ TTETTES ' T E m P Sets the parameter to absolute value
e Wao 955 Cemmmdac 95, SAFA e mode.

|dz
Hl :0FF I :=0FF
L} _-0OFF Io_-0FF EiIT

(A ]
[ < o [ >
1 Select

3 Select the main or sub parameter value you wish to set.

g
O] 1] . -
0 O0=dn o7 - Jorr ‘ @& » Disables upper and lower limits.
Vac 935 8mY Tac 35.800A |l
HI - HI :OFF L alo
LO :-0OFF LO :-0OFF JEfiLl | 2

Select

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

[ J s e
g @ | B Increases the unit Unit:
@ n B u m—Decreases the unit (a/f/p/n/u/m/none/k/M/G)
=) [l lss] [ o
[ o | If you make a mistake:
(<] o (> | = 88 Press key and reenter the value.
[ v ] She [ TRIG |
Accepts the entered value
5 EE I e When you want to cancel
=] 10.0034ka 0.077 - the configuration process(p.82):
wac 1.065 % Iac 107. OHA Press to cancel.
HI - 10. 10001 HI = 100.000m
: : EHIT m P Accepts the setting and returns to the
"

Measurement screen.

HIOKI IM3523B981-00
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Setting the Upper or Lower Limit Value as a Percentage (%) Relative to a

Reference Value (Percentage mode)

You can also set upper and lower limit values as a percentage of a reference value.

NOTE » Set the judgment mode to [COMP].
~ See "Setting the judgment mode" (p. 75)
* The reference value and upper and lower limit values are used in both percentage mode
and deviation percentage mode.

1 Press key.

2 Select the parameter you wish to set to percentage mode.

(@)

5

[y 2 =3

B 10.0024k0 0OTY ¢ (] 1]

wag 1.0 Zac 107, 0KA - m P Sets the parameter to percentage A
RIF: 1.000001k S— d
: | mode.

Hl :0OFF 1 - 100.000m (l.')

Ll :0oFF |0 :-100000n  [EHIT 2

o

a_o Ly

=

1 Select Q

=

=

3 Select the main and sub parameter reference values.

REF = 1.000000 REF: 10.0000 = [ <] s o

10, 0055kn o oo - H
[
ezt

lLo_-oFF L0 :OFF Select

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

comp PANEL
7BIN LOAD

g 2 @ &) & Increases the unit Unit:
o | B O] EB-Decreases the unit (a/f/p/n//minone/k/IM/G)
o|lo o ol
o moa == [ o | If you make a mistake:
(<] o o Press key and reenter the value.

= EE

Accepts the entered value

HIOKI IM3523B981-00
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5 Set the main and sub parameter upper and lower limit values.

COME ] : -
EI 10 .0035kn oo - lore_ || @D » Disables the upper and lower limit
values.

“Wac 1,068 % Iac 107.0HA |
. S
HI HI :0OFF !: (4 ]
L0 :OFF LO :0FF p—— ‘lnﬂ
Select

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

comp PANEL
7BIN LOAD

g @ @] &3 Increases the unit Unit;
@ | @ | B3 Decreases the unit (afflp/n/i/m/none/k/IM/G)
oD o o)l
o o & &1 If you make a mistake:
[ <] o [ > ] Press keyand reenter the value.

@

Accepts the entered value

Upper limit value

» The upper limit value is set as a percentage of the reference value.

* In terms of the instrument’s actual internal operation, the upper limit comparison value is calcu-
lated using the following equation and compared with the measurement value to make a judg-
ment.

Percentage set value

100

Upper limit comparison value=reference value+ |reference value| x

Lower limit value

» The lower limit value is set as a percentage of the reference value.

* In terms of the instrument’s actual internal operation, the lower limit comparison value is calcu-
lated using the following equation. To set a value that is less than the measurement value, it is
necessary to enter a negative percentage.

Percentage set value
100

Lower limit comparison value=reference value+ |reference value| x

When you want to cancel

COMP|

HUF]f r e

= 10.0036kn

0.077 ¢
wac 1.065 % Iac 106, 9HA

the configuration process(p.82):
Press to cancel.

REF : 10.0000L REF: T0.0000m
HI : 0,100 HI : 20.000x% f—
L0 -0 100 L0 :EERNODENE @ m P Accepts the setting and returns to

the Measurement screen.
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Setting Upper and Lower Limit Values as (A%) Values Relative to the Offset from

the Reference Value (Deviation Percentage Mode)

The upper and lower limit values can be set as a percentage based on the reference value, and the
amount of deviation from the reference value can be displayed as the measurement value in the form of a

percentage.

NOTE Set the judgment mode to [COMP].

See "Setting the judgment mode" (p. 75)

* In deviation percentage mode, the amount of deviation (A%) from the reference value is
displayed as the measurement value.

* The reference value and upper and lower limit values are used in both percentage mode

and deviation percentage mode.
See " Setting the Upper or Lower Limit Value as a Percentage (%) Relative to a Reference

Value (Percentage mode)" (p.79)
* The A% value is calculated using the following equation:

measurement value-reference value

x100
|reference value|

A% =

1 Press key.

2 Select the parameter you wish to set to deviation percentage mode.

— m— |5
B )o00.376 0.077 * —
Yac 1. M Voo 106, 9HA e 2
E?Ffmll':':":":":":'k M :oee m P Sets the parameter to deviation

cT - S
Lh :oFF la :oFr [ERLT | percentage mode.

(4 ]
[ < 2 (> |
1 Select

3 Select the main and sub parameter reference values.

COmMP| NUR||

300 266 % “a3 233 %

S 1. 00000 REF : 10.0000

— —— ; (4]

Lo -oFF L0 :OFF —a_0
Select

HIOKI IM3523B981-00
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4.4 Judging Measurement Results

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

comp PANEL
7BIN LOAD

g @D @B &3 Increases the unit Unit:
— u B B m_DecreaseS the unit (a/f/p/n/u/m/none/k/M/G)
D; B G|
TN [ o ) If you make a mistake:
(<] : o Press key and reenter the value.

= e

Accepts the entered value

5 Set the main and sub parameter upper and lower limit values.

——

CaRF] MUl

OFF - imi

[Z] 900368 % “oo.235 % :‘ m P Disables the upper and lower limit
Yac 1.068 ¥ Tac 106, 9A y— values.

D Tt e ey S
HI - HI :0OFF |=_an
LO_:OFF LO_:0OFF JEnt 2

Select

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

comp PANEL
/BIN LOAD

g @3 @3] &3 Increases the unit Unit:
o | B O] &3 Decreases the unit (a/flp/n/p/m/none/k/M/G)
Do o ol
oD B If you make a mistake:
[ <] : D ] e Press key and reenter the value.
Shict @ TRIG
Accepts the entered value
: O] [ e When you want to cancel
2] 0037 = 10.005 = the configuration process(p.82):
Wac 1.065 % Iac 106. 9HA Press to cancel.
REF = 10.00001: FEF = 70.0000m
HI : 0O.100x HI - 20.000% —
Lo -0, 100 L0 -EENnEE  [EHIT m P Accepts the setting and returns to the
"

Measurement screen.

When you want to cancel the comparator measurement setting:

When you want to cancel the comparator measurement setting, you can press 8

p
%PI o Pridohn = i TES m P Cancels the setting and returns to the Measurement
ESC screen.
#a Cancel COMP setting?
HI
L0 HO m P Returns to the Measurement screen without
— canceling the setting.

HIOKI IM3523B981-00



83

4.4 Judging Measurement Results

4.4.2 Classifying Measurement Results
(BIN Measurement Function)

Up to 10 pairs of upper and lower limit values can be set for the main parameter, and judgment results are
displayed based on these values. Only one pair of upper and lower limit values can be set for the sub
parameter. Judgment results are output externally.

After selecting the BIN measurement judgment mode, set the judgment conditions. (p.75)

IFE - -
BRSIC I3TEN | BIN judgment.
= 10.0026kS 0.076 °
[EING | P—— — e + When the main parameter is off.
1 IJTID&I?HEI :gx;-é:a;auggw - mﬂg? A e === |- When BIN judgment has not been
i ) i i TERT selected.
. When the main parameter value did
not match any BIN.
When the main parameter value
HIEIE | matched a BIN, but the sub parame-
ter value did not.

+ Be notified of judgment results by buzzer.
See "4.5.10 Setting Operation Sounds (Beep Sounds)" (p.110)

» Judgment results can be checked using the judgment results indicator LED on the front of the instrument.
See "COMP indicator LEDs" (p. 10)

uonoung ¥ ¢ 493deys

{EiINS | (SLIENG]
Measurement value > upper | Measurement value < lower
Results = BIN judgment limit for sub parameter limit for sub parameter

red
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About BIN function

Perform judgment in the order of BIN1 to BIN10. The BIN number for when a measurement value is first
judged to be within the set judgment reference is displayed.

Matches BIN 5. Matches BIN settings.
Main parameter BIN Sub parameter BIN
judgment §> judgment IEE
Doesn't match any BIN. Doesn’'t match BIN settings.

— [N ——— EITE

When the main parameter is off.
No BIN set.

— =

BIN judgment,main measurement value BIN judgment,sub measurement value

BINT_ | BINZ | BIN3 | BIN4 | BING | == [_BINID BIN
Measurement value 1

Measurement value 2ggnG

Measurement value 2

Judgment
reference
Judgment
v reference ¥
gf'&tches [ OUT | B INS | EIETE
5.

In BIN judgment, a judgment is made based on the main measurement value first, and then the result of

a judgment using the sub measurement value is output. In the above example, is displayed
since main measurement value 1 did not fulfill any of the set judgment standards. Main measurement

value 2 was the first to fulfill the standard, and EJI[S{[H is displayed since the judgment standard set for
BIN5 was fulfilled.

Next, BIN judgment is applied to the sub measurement values. Sub measurement value 2g,gng did not

fulfill the judgment standards, so [[FRTEN is displayed. Sub measurement value 2\ fulfilled the judg-
ment standards, so BINS is output.

NOTE By setting a series of increasingly lenient judgment standards as shown in the above dia-
— ——— gram, you can rank (sort) measurement elements.

HIOKI IM3523B981-00
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The following three judgment methods are available:

Absolute value (ABS) setting(p.86)

upper limit value Hi Set absolute values for the upper limit and lower limit values of
the measurement parameters.
IN The measurement values displayed are the same as those of the measure-

ment parameters.
lower limit value LO

Percent (%) Setting(p.88)
Enter reference values and then set percentages corre-

upper limit value[%] _ HlI sponding to the reference values as the upper limit and
‘7 . . *
reference value _XlN_ lower limit values ™.
AN The measurement values displayed are the same as those of the measure-
lower limit value[%] ~ LO ment parameters.

Deviation Percent (A%)*2
Setting(p.92) Enter reference values and then set percentages corre-

upper limit value[A%]  HI sponding to the reference values as the upper limit and

E K lower limit values .
reference value N The measurement values are displayed in deviations (A%) from the refer-
7 N ence value.

lower limit value[A%] LO

*1: The following equation is used to calculate the comparison upper limit value and comparison lower limit value.
(In the case of the comparison lower limit value, if a value that is lower than the reference value is set, the minus (-)
sign is required for the percentage setting value.)

Percentage set value

100

Upper limit comparison value(Lower limit comparison value)=reference value+ |reference value| x

*2: The following equation is used to calculate the A% value.

measurement value-reference value
A% = x100
|reference value|

NOTE » HI/IN/LO judgment procedure(p.76)
IV 1& - [f the power is turmed off in BIN measurement mode, the mode will be BIN measurement mode

when the instrument starts the next time you turn the power on.

* For a BIN number that does not require a BIN judgment, set the upper and lower limit val-
ues to OFF.

» The measurement conditions that are used when normal measurement is performed are
inherited as is for the measurement conditions when BIN is performed.

» BIN measurement can be performed after setting either the upper or lower limit value.

When setting only the upper limit value When setting only the lower limit value

HI IN

lower limit value

IN LO

upper limit value

uonoung ¥ ¢ 493deys
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Setting the Upper or Lower Limit Value as an Absolute Value (ABS)
1
(Absolute Value mode)

NOTE Set the judgment mode to [BIN].

See "Setting the judgment mode" (p. 75)

Main parameter settings

1 Press key.

2 Select the [MAIN] parameter.

2

%D 2 :hBs m @3B » selects the main parameter.
EIN 1| OFF OFF o
BIM 2:| OFF OFF
BIM 3:| OFF OFF
EIM 4:| OFF OFF EHIT
(A ]
[ < o [ >
1 Select
3 Select [ABS].
A ——
—?IHMH m m m P Selects absolute value mode.
a,
BIM 1: aFF aFF m -
BIM 2: OFF aFF EH o
BIM 3: OFF === oo
EIM 4: OFF OFF [EHIT S |nt
elec

4 Select the BIN number and select the upper and lower limit values.

gy I
[ETHI MATH 7 - ARS [T
- " - E‘ @ED » Does not set an upper
BTH TS i il oEE Y or lower limit value.
BIM 2: OFF aFF o
EBIH 3: OFF aFF [« ] o
EIN 4: OFF OFF  §_ | [[EHIT | Slﬂ

elect

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

[ PANEL
/BIN LOAD

: € ED] EEB—Increases the unit Unit:
@ | @ @3] EIBDecreases the unit (a/ffp/n/w/m/none/k/IM/G)
oo o ol
["inro | If you make a mistake:
INFO
(<] o o o8 5 Press keyand reenter the value.
2

@ TRIG

Accepts the entered value

HIOKI IM3523B981-00
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Sub parameter settings

1 Select the sub parameter.

e
ﬂ m a:-aBs [raciri | 2
WO, HI Lo (]
SUE aFF OFF m @D » selects the sub parameter.

(-

| —

EHIT
(A}
1 (<] - o
Select

2 Select [ABS].

(®)
eny < (50 )
Bl suE QLo m m P Selects absolute value mode. =
Ha, hi Lo ) Y
sUE  : OFF OFF - S
i 2
EHIT o
-
a.o o
A
Select -n
c
=
a
3 Select the sub parameter upper and lower limit values. °
=
[ [
RTHI IR A - LR= Hul
- - - forr ] @ED » Does not set an upper or lower limit
—r— =] i Does
| t (4]
| [MERIT | a (v ] —
Select

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

COMP PANEL
/BIN LOAD

: @3 @3] &3 Increases the unit Unit:
m | B O] E@-Decreases the unit (a/flp/n/u/minone/k/M/G)
oo o o|e
[ o | If you make a mistake:
(<) o o : a8 Press key and reenter the value.
0" @ o o
Accepts the entered value
5 EIH| SUE CEEE ] e When you want to cancel
Mo, HI L0 the configuration process(p.96):
SUE - 10.0000 | 2.00000 | Press to cancel.

[PEH” I m P Accepts the setting and returns to the

Measurement screen.

HIOKI IM3523B981-00
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Setting the Upper or Lower Limit Value as a Percentage (%) Relative to a

Reference Value (Percentage mode)

You can also set upper and lower limit values as a percentage of a reference value.

NOTE * Set the judgment mode to [BIN].
See "Setting the judgment mode" (p. 75)

* The reference value and upper and lower limit values are used by both percentage mode
and deviation percentage mode.

Main parameter settings

1 Press key.

2 Select [MAIN].

2

— L —
%@ HIZ“D'ES T m m P Selects the main parameter.
BIM 1:| OFF OFF | (=
EIM 2:] OFF OFF
EIM 3:] OFF OFF
EIM 4:] OFF OFF [Exit
(A
1 a.0o
Select

3 Select [%].

EIHl MATH |Z=E 'REF: 1000001 lor- |

Mo, Hi Lo
EIM 1: OFF OFF m P Selects percentage mode.
EIM 2: OFF OFF TCE
EIM 2:  OFF OFF o o
EIH 4: OFF s — (> |
[ v ]
Select
4 Select the main parameter reference value.
EIM MAIN  Z:x | REF -IEENEEEETY § [FUm]
BIN 1: OFF OFF
EIM 2: OFF OFF o
EIM 2: OFF OFF oo
EIN 4:  OFF OFE L[EHIT | (v
Select

HIOKI IM3523B981-00
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Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999G to 9.99999G

comp PANEL

: @D EB) EIB—-Increases the unit Unit:
m | B O E®Dpecreases the unit (a/flp/n/i/minone/k/IM/G)
ol (Lo ms] f o
[ inFo | If you make a mistake:
INFO
(<) o o o8s Press key and reenter the value.
&2

Accepts the entered value

6 Select the BIN number and select the upper and lower limit values. 9—
o
o
-
o
e N
(BTl MaTH 7-w  REFE- A0 QOO0 WO L
[ Jorr | @& » Does not set an upper or lower limit
Hernd L S Lo  ———— r
SENE OFF value. 2
EIM 2:  OFF OFF o A
BIN 3: OFF OFF oo T
EIM 4: OFF ad | L I[ERTT 2 N
Select o
=
o
S

7 Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

comp PANEL
7BIN LOAD

g 2 @ EB] BB ncreases the unit Unit:
= | & O] EBDecreases the it @/fipmiuminonelkivie)
DD O ol
N o | If you make a mistake:
(<] : (> | Press key and reenter the value.

=R

Accepts the entered value

HIOKI IM3523B981-00
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Sub parameter settings

1 Select the [SUB] parameter.

frm—
ml 8BS

e

2

IMﬂThJ I
N, ool HI Lo
SUE OFF OFF m m P Selects the sub parameter.
I
[m EHIT
(A ]
1 [ < - (>
Select
2 Select [%].
EIH| SUE ' & -3 'REF: 10,0000 lac= |
Ha, he Lo
SUE OFF OFF m P Selects percentage mode.
———
IFHTT u
[ < - (>
Select
3 Select the sub parameter reference value.
EIH] SUE a:x lREF:-Em l-
No. HI Ly
SUE aFF aFF [I]
(A ]
E"TT ] 0,0
Select

4 Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

comp PANEL
/BIN LOAD

BACK
SPACE

38— Increases the unit Unit:
= Decreases the unit (afflp/n//minone/k/IM/G)
ADJ

=3 If you make a mistake:
BACK
Press key and reenter the value.

Accepts the entered value

HIOKI IM3523B981-00
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5 Set the sub parameter upper and lower limit value.

——
[eThl <lie a-w  BREE- 10 0 ML s
000 |'3'FF | m P Does not setan upper or lower limit

Mo HIoo Lo
|5|.|E= : IIIFFI Mt value.
l — __
| 0 0
Select

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

If you make a mistake:

0 0 5 Press keyand reenter the value.
@

Accepts the entered value

g 3 @ &3 Increases the unit Unit:

o |3 B O | &3 pecreases the unit (a/f/p/n/fn/minone/k/M/G)
DD D O

[ > ]

uonoung ¥ ¢ 493deys

Upper limit value

» The upper limit value is set as a percentage of the reference value.

* In terms of the instrument’s actual internal operation, the upper limit comparison value is calcu-
lated using the following equation and compared with the measurement value to make a judg-

ment.
. . Percentage set value
Upper limit comparison value=reference value+ |reference value| x 100

Lower limit value

» The lower limit value is set as a percentage of the reference value.

* In terms of the instrument’s actual internal operation, the lower limit comparison value is calcu-
lated using the following equation. To set a value that is less than the measurement value, it is
necessary to enter a negative percentage.

o : Percentage set value
Lower limit comparison value=reference value+ |reference value| x 100
7 EIM| SUE @:x REF: 10,0000 [RUM[ ¢ When you want to cancel

No, HI W the configuration process(p.96):

5B - 90, 000 10, 000% | Press to cancel.
p
En1T | m P Accepts the setting and returns to the
A

Measurement screen.
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Setting Upper and Lower Limit Values as(A%) Values Relative to the Offset from the

Reference Value (Deviation Percentage Mode)

The upper and lower limit values can be set as a percentage based on the reference value, and the

amount of deviation from the reference value can be displayed as the measurement value in the form of a
percentage.

NOTE Set the judgment mode to [BIN].

See "Setting the judgment mode" (p. 75)

* In deviation percentage mode, the amount of deviation (A%) from the reference value is
displayed as the measurement value.

» The method for setting the reference value and the upper and lower limit values is the
same as for percentage mode.

See "Setting the Upper or Lower Limit Value as a Percentage (%) Relative to a Reference

Value (Percentage mode)" (p. 79)

» The reference value and upper and lower limit values are used by both percentage mode

and deviation percentage mode.

The A% value is calculated using the following equation:

measurement value-reference value
A% = x100
[reference value|

Main parameter settings

1 Press key.

2 Select [MAIN].

2

_ g I

By ) S :
—D m @ED » select the main parameter.
Ho, HI Lo —

EBIH 1: aFF OFF =
BIH 2: OFF OFF
EIM 3: aFF OFF
EIM 4:|_ OFF OFF ERIT
(A ]
[ < - (>
Select
3 Select [A%].
EIM HMAIM | Z:-EEREF: 1.00000k -
Mo, hz Lo X
BIH 1: OFF OFF [ —
Em g EEE EEE ru @ED » sets the parameter to deviation
EIH 4; 0OFE OFF |W percentage mode.
(A ]
[ < - (>
Select

HIOKI IM3523B981-00
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4 Select the main parameter reference value.

BIH MAIH = :dA%| REF - IENENENN

No, HI ]

BIM 1 OFF OFF

BIM Z: OFF OFF o

EIN 3: OFF OFF (< e >

EIM 4: OFF OFF [ [[ERIT | (v |
Select

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

COMP PANEL
/BIN LOAD

: €3 EB ] EEZBIncreases the unit Unit:
m | B O] &3 Decreases the unit (afflp/n/i/m/none/k/IM/G)
DD O D=
If you make a mistake:
(<) o o O 08 Oj Press key and reenter the value.
2

= e

Accepts the entered value

6 Select the bin number and select the upper and lower limit values.

uonoung ¥ ¢ 493deys

p E—

T L (T @& » Does not set the upper and lower
L, . HI .. Lo | limit val
BIN 1: BFE imit values.
BIM 2: OFF OFF |'| -
EIM 3: OFF OFF aPo
EIM 4: 0OFF e | L [EHIT s Int

elec

HIOKI IM3523B981-00
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Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

comp PANEL
/BIN LOAD

g &3 @3] EI3-— Increases the unit Unit:
o |3 @ O] &3 Decreases the unit (a/f/p/n/u/minone/k/IM/G)
o|o o 0|

oo ol If you make a mistake:
[ >}

(<) o Press key and reenter the value.
o =S

Accepts the entered value

Upper limit value

» The upper limit value is set as a percentage of the reference value.

* |In terms of the instrument’s actual internal operation, the upper limit comparison value is calcu-
lated using the following equation and compared with the measurement value to make a judg-
ment.

Percentage set value

100

Upper limit comparison value=reference value+ |reference value| x

Lower limit value

» The lower limit value is set as a percentage of the reference value.

* In terms of the instrument’s actual internal operation, the lower limit comparison value is calcu-
lated using the following equation. To set a value that is less than the measurement value, it is
necessary to enter a negative percentage.

Percentage set value

Lower limit comparison value=reference value+ |reference value| x 100
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Sub parameter settings

1 Select the [SUB] parameter.

e
ﬂ' ml 8:AES 4
e o HI L0
SUE OFF OFF m m P Selects the sub parameter.
|
[m ERIT
oo
1 Select
2 Select [A%].
(2}
=3
EIN SUE E:IF:EF: 10,0000 [rEs i
Mo, ha L0  — T
SUE : OFF oFF =
@ED > sets the parameter to deviation B
[ERLT | o percentage mode. (l_')
a.0 i)
Select Ly
5
3 Select the sub parameter reference value. a
o
S
EIM SUE s:ax' REF:IM'@I_
Ho, HI Ly
SUE T OFF OFF III
(A ]
WE"TT ] 0,0
Select

Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

CcomP PANEL
o G

g €D EB ] EEZB- Increases the unit Unit:
o | @ O] &3 Decreases the unit (aff/p/n/u/minone/k/IM/G)
oo o ol
If you make a mistake:
(<] : o 0 0 0o Press key and reenter the value.

= e

Accepts the entered value

HIOKI IM3523B981-00
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5 Set the sub parameter upper and lower limit values.

—_ 2

[eTul <lin a-dw BEE- 10 M ML . L
000 W for | @& » Disables the upper and lower limit
Mo ] HI oo Lo hn— |
SUE bFF Mt values.
| — 0
| L.Jl_"" | n n u
1 Select

6 Enter a value with the tenkey and accept it with the key.
Settable range: -9.99999 G to 9.99999 G

comp PANEL
o G

g 3 EB] EIB—Increases the unit Unit:
@ |0 @ ] EBDecreases the unit (afflp/n/p/m/none/k/IM/G)
@ | B o)
ol W= If you make a mistake:
(<] : o = Press key and reenter the value.
BacK ENTER TRIG
Accepts the entered value
The A% value is calculated using the following equation:
measurement value-reference value
A% = %100
|reference value|
, When you want to cancel
JEIH SHE HIB:M REF - LL':"':":":":' [ the configuration process(p.96):
IP
EALT | @23 » Accepts the setting and returns to the
S

Measurement screen.

When you want to cancel the BIN measurement setting:

When you want to cancel the comparator measurement setting, you can press .

f
EIH QNI Z:ABS TES m p Cancels the setting and returns to the Measurement
Ha..
£ ESE screen.
EIb 4k Cancel BIN setlins?
EIk
EIf [ flno m P Returns to the Measurement screen without
=

canceling the setting.

HIOKI IM3523B981-00
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| 4.5 Setting Application Settings

4.5.1 Saving Measurement Results
(Memory function)

You can save the measurement results inside the instrument. (Up to 32,000 items) The saved measure-
ment results can be acquired using a communication command.

The items saved to memory are in accordance with the :MEASure : VALid setting.

For details on how to acquire the saved measurement results or set :MEASure:VALid, refer to the

Communications commands in the included LCR Application Disk documentation .

1 Open the Advanced Settings screen.

O
S
HOF] [ %
= 10.0031ke 0.077 L =
P -
Vac 958.8m @ED » Displays the Advanced Settings screen.
Iac 95.85n8 e
EON BN TS e I T Tk = O (0] LB U | 2 R 2k ] | F)
A
Set [MEMORY] to [OFF]. 5
You will not be able to change the number of measurement results if [MEMORY] is not set to [OFF]. g
[
=
2 S
_|ADYANCED 1] [ADYAHCED 2| OFF s
. m ets [MEMORY] to [OFF].
MODE_ -LLR g : HolOFF]
| HEHOR :HFE | CLEAR 01000
......... ——dl=

JUOGE RESET | :=0H

Select

EN LI
<

Set the number of measurement results.
Settable range: 1 to 32000

| ADVANCED 1| [ADYANCED 2] - m P> Increases the value.
MODE :LCE -
JUDGE :0FF @ED » Decreases the value.

MEMOR :OFF  CLEAR ' Ezoon '

JUDGE-EOM 0.0000= |J
IUDGE RESET =0OM [ERTT

(4]
(<] 5 D ) Selects the digit to change.
Select
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4 Set [MEMORY] to [ON], [IN], or [OFF].

2

[ TADYAHCED 1 JADYBHCED 2] m P Disables the memory function.
MODE _ :LCR H m Saves measurement values when all
{ vEmory g ) cLesr  zzooo (|fon Judgment results are IN.
_________ — ) P Saves all measurement values.
| A0DGE RESET | =0H T
[ 4]
(<] 2 [ > ]
Select
NOTE * When comparator and BIN functionality have not been selected, IN operation is the
SLLAT . same as ON operation.

* When the memory function is set to IN, measurement values are not saved if even
one comparator result is Hl or LO, or if the BIN result is OUT or SUBNG.

Clearing all measurement values saved in the instrument’s memory

2

| ADVANCED 1] [ADVANCED 2| lELEF'R| m P> Clears all saved measurement values.
MODE LR [ —
Junce :0FF I -
MEMORY :0FF = | | UBD
JUDGE-EOM =0, 000 % I_l‘—‘ 2
IUDGE RESET =0 [Exi1t 1 Select
NOTE Selecting [CLEAR] when no measurement results have been saved will cause the
.. A1 . instrument to beep.
5 [ [AOWVAHCED 1] [AOVAHCED =] oFF
MODE :LCR -
JUDGE :0FF
MEMOR' B cLEAR  =zooo (VAT
JUDZE-EOM  =0.0000=
IUDZE RESET :0OH |EHIT | m P Returns to the Measurement screen.

NOTE + Ifthe memory function is enabled (ON/IN), the number of memory items currently saved is displayed
A e inthe measurement screen.

FGRH] { \ndi
EASIC Indicates that the number of memory]
21 10,0029k 0.076 ° Rdi items currently saved is 2,929. J
Vacz 928.2mY ADM NG
Iac 9885'""&' — L
PG HE Y S SRS EE T

» Measurement results saved internally by the instrument can be acquired with the :MEM-
ory? Command.

See Communications commands in the included LCR Application Disk documentation

» The internal data is lost when the memory function setting is changed.

* In continuous measurement mode, only measurements for panels for which the memory
function is enabled are saved.

* When the instrument memory becomes full, the following message appears on the mea-
surement screen. If this message appears, subsequent measurement results will not be
saved. To resume saving, load or clear the measurement results from the instrument

memory.
NORH] No . 001
21 9.79157k2 9.
Yo TEE.OmY Vo 988.6mY DN
Idc 79.75m4 lac 101.0%k o
P 0000kHZ P 1. 000% P H: 1009 i MED PEAT
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4.5.2 Setting the Detection Signal Waveform Averag-
ing Count (Waveform Averaging Function)

The number of measurement waveforms for each frequency band is set for the measurement speed set-
tings (FAST, MED, SLOW, SLOW2), and this function allows you to set the number of measurement
waveforms for each frequency band. Having more waveforms increases the measurement precision,
while having fewer waveforms increases the measurement speed.

NOTE

———

* The waveform averaging count can be set using communications commands only. It can-
not be set from the instrument.

* When the waveform averaging function is set, the measurement speed setting is unavail-
able.

To set a measurement speed, first cancel the waveform averaging function setting.

See Communications commands in the included LCR Application Disk documentation

(:WAVE)

* The measurement waveform count for each measurement speed can be set with the
:WAVE :RESet communications command. Additionally, the measurement waveform
count can be set to 1 for all frequency bands with : WAVE : RESet FAST2.

See Communications commands in the included LCR Application Disk documentation

(:WAVE:RESet)

* When changing the waveform count for an individual frequency band, do so within the
valid setting range outlined in the table below.

No. 2 to 4 provide compatibility with the IM3533 and cannot be used by this instrument.

See Communications commands in the included LCR Application Disk documentation

(:WAVE : NUM)

m Frequency band Valid setting range

1 DC 1t0 24"
5 40.000 Hz to 99.999 Hz 1 to 40

6 100.00 Hz to 300.00 Hz 1 to 50

7 300.01 Hz to 500.00 Hz 1 to 200
8 500.01 Hz to 1.0000 kHz 1 to 300
9 1.0001 kHz to 2.0000 kHz 1 to 600
10 2.0001 kHz to 3.0000 kHz 1 to 1200
11 3.0001 kHz to 5.0000 kHz 1 to 2000
12 5.0001 kHz to 10.000 kHz 1 to 3000
13 10.001 kHz to 20.000 kHz 1 to 12002
14 20.001 kHz to 30.000 kHz 1t0 480"
15 30.001 kHz to 50.000 kHz 1t0 800"
16 50.001 kHz to 100.00 kHz 1t0 120073
17 100.01 kHz to 200.00 kHz 1 to 2400"3

*1:The No.1 DC measurement waveform count performs waveform averaging
using the set line frequency as one wave.

*2:When using No.13, 5 times the number of waves set with the waveform
averaging count are averaged.

*3:Nos.14 to 17 are used, 25 times the number of waves set with the waveform
averaging count are averaged.

uonoung ¥ ¢ 493deys
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4.5.3 Setting the Delay Time from the Output of Com-
parator and BIN Judgment Results until Output
of EOM (LOW) and Resetting Judgment Results

You can set the delay time for the period from the output of the comparator and BIN judgment results until
the output of EOM (LOW) from the EXT 1/O. In addition, you can also select whether to reset the compar-
ator and BIN judgment results when they are EOM (HIGH).

See "9.2 Timing Chart" (p.184)

Open the Advanced Settings screen.

NORH)|

[ers1c
10.0031ko 0.077 °

Vac 988.8mY -nwr-l
L lEc 92 35es

m P Displays the Advanced Settings screen.

T

Set the EOM (low) output delay time based on the comparator and BIN judgment results.
Settable range: 0.0000 s to 0.9999 s

2

_TADVANCED 1| [ADVAHCED 2| R @ED » Increases the value.
MOOE :LCR
LOGE -0FF - m P Decreases the value.
e an=iR 3zO00 |fe >
[JLIDGE—EEIH :E].DDDDE] m Reverts to the default value.

JIERIT |

(<] s D ) Selects the digit to change.
1 Select

3 Select whether to reset the comparator and BIN judgment results when they are EOM (HIGH).

BOVANCED 1] [ALWAHCED 2] Maintain the previous judgment results
MODE -LCR m until the next judgment results are output.
JUDGE :0FF oH P> Reset the judgment results when they
MEMOR'Y :0FF  CLEAR 32000 | are EOM (HIGH).

["_-_ — - 'i‘EIEIs EHIT
JUDGE RESET -0Tf

L a s o
Select

HMODE :LER
JUDGE =0FF

HMEMOR"Y :0OFF CLEAR 22000
JUDGE-EOH =0.95959=
| IIOGE RESET -[lf]

4 [ TACVANCED 1| [ADWANCED =] EFF
L —

ERIT

m P Returns to the Measurement screen.
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4.5.4 Enabling Trigger Input for during Measurement
and Setting the Valid Edge of Trigger Input

You can select whether to enable or disable trigger input from the EXT I/O during measurement (during
EOM (HI) output). Erroneous input due to chattering can be prevented by disabling trigger input during
measurement. Furthermore, you can also select either the rising edge or falling edge as the valid edge of
trigger input from the EXT 1/O.

See "9.2 Timing Chart" (p.184)

1 Open the Advanced Settings screen.

HORH] BRSIC

10.0031kn 0.077 °
Vac 388.8mY m P Displays the Advanced Settings screen.

Iac 95 85nr4 O
FiTEGE GRS T TR TR VOO THED TR T 3‘
j=
Select [TRIG ENABLE] and set trigger input from EXT I/O during measurement (while out- g
putting EOM (HI) after the trigger is received) to [ON] or [OFF]. -
-
(9]
Py
T
JADVHHCED 1| |ADVSHEED 2| m } Disables trigger input. g
S oo oo™ % || SO €GB > Erati igermut. 2
ooHE—EUM _ sU T 5
Uric EneeLe ) i| —— 5
— m—"]
{ o
L0
Select

3 Select [TRIG EDGE] and set the rising or falling edge as the trigger input effective edge.

2

_| &OYAHCED 1| ||':'||:|"-"|‘:'|H|:E|:| El OokKN m } Enables the falllng edge.
MEMOR"Y Hulsl CLEARE 32000 L.
JUDZE-EOM  =0.0000s m P Enables the rising edge.
JUDGE_RESET :0M e—

eIz EooE Ao | EHIT

! [ 4]
(<} o D
1 Select
4 | | ADVAHCED 1] [ADYAHCED 2|

MEMORY Hulg| CLEAR 32000 P

JUDGE-EDQM t0.0000=

JUDGE RESET :0OH

TRIG EWMAEBLE :0OH |

\ITRIG EDGE (0T EHIT | m P Returns to the Measurement screen.
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| 45.5 Setting the EOM Output Method

The duration of the time period for which INDEX and EOM are high (off) decreases as the measurement
frequency increases. If the high (off) time is too short for reasons related to the input circuit architecture
when INDEX and EOM are received, it is possible to configure settings so that the low (on) signal state is
maintained for the set time after EOM changes to low (on) when measurement completes before revert-
ing the signal to high (off). The output method can be similarly changed for INDEX.

See "Chapter 9 External Control" (p.177)

1 Open the Advanced Settings screen.

HORH]

21 10.0031ko 0.077 ° i

——
vac 9E58.8mY @ED » Displays the Advanced Settings screen.
[ac 950500 S

ER I T Y S A AT TR < £ P 2 I =

2 Select [EOM MODE] and set the output method.

I AVAHCED TLLADVANCED 2| PULSE m P> Sets the output method to pulse.
JUOGE RESET :-0OH
TRIG EMAELE :0H E @D > Sets the output method to hold.
{Eox wooE - | .|‘—
: ) EHIT
[ 4]
(< 2 (> |
Select

Timing charts when set to hold or pulse:
See "Chapter 9 External Control" (p.177)

Select [EOM-ON-TIME] and set the EOM output time to use with pulse EOM mode.

Settable range: 0.0001 s to 0.9999 s

2

m P Increases the value.
m P Decreases the value.

TADVANCED 1| [ADVAHNCED Z]
JUDGE RESET :OM

TRIG EHBELE -0OH
TRIG EDGE  :DOWH @ED > Reverts to the default value.
lEot-on-TIME -i.0050s= | rk”EHIT |
1 o .
o 0 P Selects the digit to change.
Select
NOTE The output time cannot be set unless the output method is set to pulse.
T——
4 | | ADVARHCED 1] [ADYAHCED 2| N
JUDGE RESET :0M -
TEIG EMAELE :0OH
TRIG EOGE  =DOWH ’ C
EOM MOOE :PULSE f |
EOM-0OH-TIME :-W.0050 EHIT | m P Returns to the Measurement screen.




103

4.5 Setting Application Settings

4.5.6 Checking Contact Defects and the Contact State
(Contact Check Function)

This functionality allows you to detect contact defects between the terminals (Hcyr, HpoT: Lcur, @nd
LpoT) and the sample during 4-terminal measurement.
See Contact Check Error display(p.216)

1 Open the Advanced Settings screen.

HORH] BASIC
10.0031keo 0.077 ° i
Yac 353.8mY m P> Displays the Advanced Settings screen.
[ac 92.550A N
B T E TEGRE T HED TR o
>
D
=
2 Select [CONTACT]. ®
IS
[y
2 o
A
| ADVANCED: 1| JADVAHCED 2] SEL m P> Selects the contact check timing. 21
TRIG EHRELE :=0OH
TRIG EDGE Huul g
EOM MODE HaLD [=+
e — | = I ]
{conTacT EOrEm | 2 ERIT S
1 [ A}
(<} 2 [ > ]
Select

3 Select the timing at which to perform contact check operation.

| [ADVAHCED 11 TAOWAHCED 21 ]
TFR[CONTACT
Tk | 2
EE A (EEFOFRE] [(RETER | [_EOTH | r—
Cr SET | m ) Selects the contact check timing and re-

— turns to the Advanced Settings screen.

(A
——— 2 (> | ENTER
Select

Available contact check timing settings

OFF Disables the contact check function.
BEFORE Performs a contact check before measurement.
AFTER Performs a contact check after measurement.

BOTH Performs a contact check before and after measurement.
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Set the contact check threshold.
Settable range :1to 5

threshold

Permissible contact

) about 1000 |about 500 about 100 about 50 about 10
resistance [Q]

2

TAOVANCED 1| [ADVANCED Z] EEBD > increases the value.
TRIG EMRELE :0OH
TRIZ EOGE - OOWH m P Decreases the value.
EOM MODE =HOLD 1
EOM—0OM-TIME :0.0050= I|
COMTACT :0FF [Extr
[ <] s D ) Selects the digit to change.
1 Select
5 | | ADVARHCED 1] [ADYAHCED 2| N
TRIG EHAELE :0OH -
TEIG EDGE =O0wWH
EOM HMODE HOLD
EOM-0OM-TIME :-0.0050= r |
COMTACT :0FF ] EntT | m P Returns to the Measurement screen.
T

NOTE » Setting the contact check timing to [BOTH] or [BEFORE] causes the trigger synchronous
~ output function to be automatically turned on.
See "Applying the signal to the sample during measurement only (Trigger Synchronous
Output Function)" (p. 57)

* When setting a contact check threshold, the index time and EOM time will be delayed
depending on the timing. (p.208)

* The allowable contact resistance value may fluctuate depending on the sample being
measured.

* When [BEFORE] timing causes a contact check error, the measurement value will not be
saved, even if the memory function is enabled.

* When the sample is a high-capacitance capacitor, the contact check function may not
operate under some measurement conditions.

* The contact check function is designed to check the state of contact, not to generate a
pass/fail judgment by accurately measuring the contact resistance. Measured values and
threshold values comprise rough guidelines and are subject to an accuracy guaranty.

HIOKI IM3523B981-00
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4.5.7 Detecting OPEN during 2-terminal Measure-
ment (Hi-Z Reject Function)

This function is for outputting a measurement terminal connector error when the measurement result is
high relative to the set judgment reference value. The setting value can be set as an absolute value, and
the error is output via the measurement screen and the EXT 1/0. On the Measurement screen, this error

is output as [Hi Z].
See "Chapter 9 External Control" (p.177)

The judgment reference is calculated from the nominal value (range name) of the current measurement
range and the judgment reference value as shown below.

Judgment reference = Nominal value of current measurement range x Judgment reference value (%)

Example Current measurement range nominal value :10 kQ
Judgment reference value :150%
Judgment reference = 10 k x 1.50 = 15 k

1 Open the Advanced Settings screen.

HDEH)] ——

=1 10.0031ko 0.077 Lol
¥ac S88.emY @ED » Displays the Advanced Settings screen.

Tac 988500 .3

uonoung ¥ ¢ 493deys
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2 Set the Hi Z reject function to [OFF] or [ON].

;I;ID:A:;:; 1l |§§::HCED 2| m P Disables the Hi Z reject function.
: Eﬂ m P Enables the Hi Z reject function.

EOM MODE  :HOLD
EOM-DN-TIME :0000= |
(i ECEr M | 01000 ERIT
1 [ 4]
(<] 2 [ > ]

Select
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3 Set the judgment reference value.
Settable range: 0 to 30000%

A ratio is set using the range name as the reference value.
Example: When the 1 kQ2 range is used:A ratio to the value of 1 kQ is set.

| ADVAHCED 1] ADVANCED 2| m P Increases the value.
EE&FMEEEE EEEE m P Decreases the value.
EDM-ON-TIME :0.0050= Reverts to the default value.
CONTACT “0OFF = m ’

Hi £ -0FF I:i'ill

‘I D ) Selects the digit to change.

Select
4 | [ADVARNCED 1] |ADYAMCED 2| .
TRIG EDGE =D0OWH -
EOM MODE tHOLD
EOM-OW-TIME :0.0050s e
E?HEAET EFF SEEDDH ( EHIT | m P Returns to the Measurement screen.
—

HIOKI IM3523B981-00
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| 4.5.8 Turning the LCD Display On and Off

The LCD display can be turned on and off. You can save power by turning the LCD display off, which will
cause the display to turn off when there is no key operation for 10 seconds. (This setting is the same as
the continuous measurement function’s LCD display on/off function.)

1 Open the Advanced Settings screen.

HORM)|

10.0031kn 0.077

Yac 358.5mY A @ED » Displays the Advanced Settings screen.
lac 98.8omh
iR ] R T E Tk | MED YRR

]

ASIC

IE

(=)
=
=
™

2 Select the [ADVANCEDZ2] tab.

(o)
>
o
°
~
[T | A0VANCED 2 o
OISk HITT] n
DIGIT :haIH e Lsueoc L] oo —-
EEEF :JUDGE :HS  KEY :0OM H (v] o
EEEF TOME & Select
COMTRAST :E0 ERIT :
c
=
o
=
o
S

3 Select [DISP] and set the LCD display to [OFF] or [ON].

[TEMWERrET 11 [ENWANCED 2] m > Turns off the LCD display when there is

no key operation for about 10 seconds.

— = A [ F2 IS i i
= ::_ii_iIEI;]E = Leaves the LCD display on at all times.
BEEF TOHE B

CONTRAST :50 ERIT When you want to turn the LCD dis-

(<] o @ | play back on:

Segct Pressing any key when the display is
off will turn it back on. The display will
turn off again if you do not press any
key for about 10 seconds.

4 ADYANCED 1] [AODVAHCED 2 oFF
DISP HCH
OIGIT MBIH:E SIE:E
EEEF = JUDGE:HGE KEY:0M
EEE?}JE#E ;ED EHIT | m P Returns to the Measurement screen.
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I 4.5.9 Setting the Number of Display Digits

You can set the number of effective digits of the measurement value for each parameter.

1 Open the Advanced Settings screen.

HORHM| ﬁ
10.0031k0 0.077 °—
L 922 . Sm' ¥
2o 388 Ay

P OO0 T 0 oG d T MED YERT

m P Displays the Advanced Settings screen.

2 Select the [ADVANCEDZ2] tab.

[P Rs=] | A0VAHCED 2

OISP HITE] [I]
DIGIT :MAIM:E =l = al
EEEF :JUDGE :M.S  KEY :0M []

BEEF TOME  :& —
COMTEAST 150 sz

4 ]
[ <] - [ > ]
Select

3 Set the number of display digits for the main parameter.
Settable range: 3 to 6 digits

‘lAD'-.-'P.HEED 1] | ACNAHCED 2

{oicrT :HalH:g | suB:e \
m— m—,  |EY (N ,
BEEF TOME |:a
COMTRAST B0 [ErizT

2

m P Increases the number of digits.
m P Decreases the number of digits.

ao0 P Selects the digit to change.

Select

4 Set the number of digits to display for the sub parameter.
Settable range: 3 to 6 digits

[ADWaHCED 1] |ADYAHCED 2

OIsF =0M

OIGIT cMATH B ISUE:E' i
EBEEP =JUDGE -HG == 1
EEEF TOME b |
COMTEAST =11 |EHIT

2

m P Increases the number of digits.
m P Decreases the number of digits.

[ <] g D ) Selects the digit to change.

Select
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5 A0YaHCED 1| LOWAHCED 2| -
DISP =0 -
DIGIT tMAIH:5 SLUE:-H
EEEF tJUOGE-HE EKEY:0OH
EEEF TOHE B
COMTRAST e ERIT | @23 » Retumns to the Measurement screen.
—

List of setting values by parameter

Setting Parameter

3 decimal digits =~ 5 decimal digits =~ 2 decimal digits = 3 decimal digits Full 6 digits
2 decimal digits 4 decimal digits 1 decimal digit 2 decimal digits Full 5 digits
1 decimal digit 3 decimal digits = 0 decimal digits 1 decimal digit Full 4 digits
0 decimal digits =~ 2 decimal digits = 0 decimal digits = 0 decimal digits Full 3 digits

M Minute values may not be displayed using the set number of digits.

uonoung ¥ ¢ 493deys
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| 4.5.10 Setting Operation Sounds (Beep Sounds)

You can set the operation sound and each of the beep sounds for judgment results.
You can also select from four beep settings.

1 Reporting judgment results with beep operation

1 Open the Advanced Settings screen.

HORHM| 'ﬁ
10.0031k2 0.077 *i——
Yac 988 8m m P> Displays the Advanced Settings screen.
Iac 92 25n4 —
P UObOhRHE T G0 00eE T MED ERT

2 Select the [ADVANCEDZ2] tab.

TR | ACYAHCED 2

OISk HITY]

OIGIT MAIH:E sl o m nﬂu
BEEF s JUDGE :H3  KEY :0H [ 2
BEEF TOME =& Select
CONTREAST =50 [EnT

3 Set beep operation to [OFF], [IN], or [NG].

2

[ADYANCED 1] [ADWAHCED 2 orr || (GEDD) >
DIsSP_ Y N m Sets the beep operation used for

—— SUE:E .
[EEEP - JUDGE -8 ] KET -0H m > comparator judgment.

[CONTRAST  |:E0

II'_I'IJ.I |

Select

Comparator judgment beep settings
OFF Disables beep operation during comparator judgment.
When making judgments with 1 comparator
IN Beeps when the result is IN.
NG Beeps when the result is LO or HI.
When making judgments with 2 comparators
Beeps when both results are IN.

NG Beeps when either of the results is LO or HI.
4 ADVAHCED 1] [ADVAHCED 2| OFF
DISP :0H -
DIGIT tMAIH B SUE 6
EEEF :JUDGE-fB KEY:0H iz |
EEEF TOHE  :& [
COMTRAST :E0 EHIT | m P Returns to the Measurement screen.
"

HIOKI IM3523B981-00
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2 Turning the key tone on and off

1 Open the Advanced Settings screen.

HORH) [

=0 10.0031ko 0.077 °

vac 988.8mY @EB » Displays the Advanced Settings screen.
BT ELEORI  —

2 Select the [ADVANCEDZ2] tab.

i.“.D'-.-'P.HCED i § A0OVOHCED 2
OISk SUM
DIGIT tMATIH:E =i =27 m nuu 9_
BEEF = JUDGE =3 KEY:z0H H [ v ] Y}
EEEF TOME 24 Select !
COMTESST H=] ERIT -
o
IS
3 Turn the key tone on or off. (l.')
A
e
2 c
a
ADVANCED 1] [ADVANCED 2| @B > Turns the key tone off. =
S%E?T ;MP.IH - S @ED » Tums the key tone on. S
BEEF = JUDGE =HIG 'KE‘(’ H0H| '
EEEF TOHE =
COMTESST =50
‘I [ > ]
1 Select
4 AOVAHCED 1] [ AOVAN