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Introduction

I Introduction

Thank you for purchasing the HIOKI Model IM3533, IM3533-01 LCR Meter. To obtain maximum perfor-
mance from the instrument, please read this manual first, and keep it handy for future reference.

Trademark
Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the
United States and other countries.

I 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 authorized Hioki distributor or reseller.

Confirm that these contents are provided.

O Instruction Manual (This document) ...... 1

O LCR Application Disk ...........cccccoieeeeeen. 1
(Communications instruction manual [PDF
format], explanation of communications
commands, USB driver, sample application)

O Power Cord (2-line + ground) ................. 1

o . @ The latest version can be downloaded
[ i e .
@E’?] from our web site.

NOTE » Probes, fixture are not supplied with the instrument as standard equipment. You should
B e order them separately, according to requirements.
» The instrument ships from the factory configured as described in "Appendix12 Initial Set-
tings Table"(p. A18).

Transporting the instrument

Use the original packing materials when transporting the instrument, if possible.
See "Transporting the instrument" (p. 356)
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Verifying Package Contents

Options
For more information, contact the store (distributor) from which you purchased the instrument or your nearest

HI

OKI sales office.
L2000 4-terminal Probe

¥ Alligator-clip-type measure-
ment probes. These general-
purpose dual-electrode clips fit
a wide range of conductor
thicknesses.

%@

Measurable range: DC to 8 MHz

Maximum voltage: +42 Vpeak (AC+DC)

Maximum current: +1 Apeak (AC+DC)

Measurement terminal hole diameter: 0.3 mm to 5 mm

9500-10 4-terminal Probe

w Rubber-sheathed alligator
clip type

Measurable range: DC to 200 kHz

Maximum voltage: DC+40 V (42 Vpeak (Measurement signal + bias voltage))
Maximum current: 1 Apeak (Measurement signal + bias current)

Measurement terminal hole diameter: 0.3 mm to 2 mm

9261-10 Test Fixture

-_ -l _7-_ _

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

9263 SMD Test Fixture

w This fixture is for measuring chip
components. (less than 10 mQ
residual resistance after zero ad-
justment)

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

9268-10 DC Bias Voltage Unit

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

9699 SMD Test Fixture

w This fixture is for the lower
electrode.

Measurable range: DC to 120 MHz

Maximum applied voltage: DC+40 V

Test sample dimensions: Test sample width of 1 to 4 mm
Test sample height of 1.5 mm or less

9140-10 4-terminal Probe

Measurable range: DC to 200 kHz

Maximum voltage: 42 Vpeak (AC+DC)

Maximum current: £1 Apeak (AC+DC)

Measurement terminal hole diameter: 0.3 mm to 5 mm

L2001 Pincher Probe

w Pincher type

Measurable range: DC to 8 MHz

Maximum applied voltage: 42 Vpeak (AC+DC)
Maximum applied current: £1 Apeak (AC+DC)
Electrode tip spacing: 0.3 to approx. 6 mm

9262 Test Fixture

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

Measurable range: 42 Hz to 8 MHz

Maximum applied voltage: DC+40 V

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: DC+40 V
Test sample width of 3.5£0.5 mm or less

9269-10 DC Bias Current Unit

X
hi

SN,
“&P

Measurable range: 40 Hz to 2 MHz
Maximum applied current: DC2 A

IM9100 SMD Test Fixture

/?é )

Measurable range: DC to 8 MHz

Maximum applied voltage: +42 Vpeak (AC+DC)
Maximum applied current: £0.15 A rms (£0.15 ADC)
Measurement test sample dimensions: 0.4x0.2 mm,
0.6%0.3 mm, 1.0x0.5 mm
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Safety Information

IM9110 SMD Test Fixture 9478 Temperature Probe

L~

Measurable range: DC to 1 MHz

~

—C1P—=—an

Platinum resistance bulb (Pt100), waterproof design
(EN60529:1991,I1P67)

Measurable range: -10.0°C to 99.9°C

Tip diameter: $2.3 mm

Cord length: 1 m

Maximum applied voltage: 42 Vpeak (AC+DC)
Maximum applied current: £0.15 A rms (£0.15 ADC)
Measurement test sample dimensions: 0.25%0.125%0.125mm

23000

23001 23002

GP-IB Interface RS-232C Interface LAN Interface

Safety Information

AWARN’NG This instrument is designed to comply with IEC 61010 Safety Standards, and has

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. However,
using the instrument in a way not described in this manual may negate the provided
safety features.

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 main-
taining it in safe operating condition. Before using it, be sure to carefully read the following safety precautions.

Safety Symbols

A\

I
O

In the manual, the A symbol indicates particularly important information that the user should
read before using the instrument.

The A symbol printed on the product indicates that the user should refer to a corresponding
topic in the manual (marked with the symbol) before using the relevant function.

Indicates AC (Alternating Current).
Indicates the ON side of the power switch.

Indicates the OFF side of the power switch.

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

ADANGER Indicates that incorrect operation presents a significant hazard that could result in seri-

AWARN’NG Indicates that incorrect operation presents a significant hazard that could result in seri-

ACAUTION Indicates that incorrect operation presents a possibility of injury to the user or damage

NOTE Advisory items related to performance or correct operation of the product.

ous injury or death to the user.

ous injury or death to the user.

to the product.
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Safety Information

Symbols for Various Standards

WEEE marking:
ﬁ This symbol indicates that the electrical and electronic appliance is put on the EU market
after August 13, 2005, and producers of the Member States are required to display it on the
appliance under Article 11.2 of Directive 2002/96/EC (WEEE).

C E Indicates that the product conforms to regulations set out by the EU Directive.

Symbols in this manual
® Indicates the prohibited action.

(p-) Indicates the location of reference information.
* Indicates that descriptive information is provided below.

Menus, commands, dialogs, buttons in a dialog, and other names on the screen and the
keys are indicated in brackets.

[ 1

CURSOR

Bold characters within the text indicate operating key labels.
(Bold character)

Unless otherwise specified, “Windows” represents Windows 95, 98, Me, Widows NT4.0,

Windows Windows 2000, Windows XP, Windows Vista or Windows 7.
Dialogue Dialogue box represents a Windows dialog box.
Accuracy

We define measurement tolerances in terms of f.s. (full scale), rdg. (reading), dgt. (digit) and setting val-
ues, with the following meanings:

f.s. (maximum display value or The maximum displayable value or scale length. This is usually the name
scale length) of the currently selected range.

rdg. (reading or displayed value) The value currently being measured and indicated on the measuring instrument.

The smallest displayable unit on a digital measuring instrument, i.e., the in-

dgt. (resolution) put value that causes the digital display to show a "1" as the least-signifi-
cant digit.
Setting Indicates the value set as the output voltage, current, or other quantity.

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. These
are defined as follows.

Primary electrical circuits in equipment connected to an AC electrical outlet by a power cord (portable
CATII . . . .

tools, household appliances, etc.) CAT Il covers directly measuring electrical outlet receptacles.

Primary electrical circuits of heavy equipment (fixed installations) connected directly to the distribution
CAT Ill L

panel, and feeders from the distribution panel to outlets.

The circuit from the service drop to the service entrance, and to the power meter and primary over-
CAT IV . . o

current protection device (distribution panel).

Using a measurement instrument in an nvironment
esignated with a higher-numbered category than that
for which the instrument is rated could result in a
severe accident, and must be carefully avoided.

Service Entrance Distribution Panel

Internal Wiring

Outlet
], —ute

Power Meter

Fixed Installation
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Operating Precautions

Operating Precautions AN

Follow these precautions to ensure safe operation and to obtain the full benefits of the various functions.

Preliminary Checks

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

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

A N = 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

Operating temperature and humidity:

0to 40°C (32 to 104°F), 20 to 80% RH or less, Indoors (non-condensating)
Storing temperature and humidity:

-10 to 55°C (14 to 131°F) 20 to 80% RH or less, Indoors (non-condensating)
Temperature and humidity range for guaranteed accuracy, 23+5°C, RH or less

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

N o s\
® SR Exposed to direct sunlight () In the presence of corrosive or explosive
; \” Exposed to high temperature ; gases
A ©
Exposed to water, oil, other chemi- = / e o
cals, or solvents — . Exposed to strong electromagnetic fields
Exposed to high humidity or conden- ) Near electromagnetic radiators
sation K
: : /) Near induction heating systems
Exposed to high levels of particulate T woHh# (e.9., high-frequency induction heating
dust systems and IH cooking utensils)

Subject to vibration

To prevent overheating, be sure to leave the specified clearances around the instrument.
* The instrument should be operated only with the bottom or rear 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 Vents

‘L 4/\
Rear . '

The instrument can be used with the stand (p. 11).
It can also be rack-mounted (p.A15).
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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-

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.

ACAUT’ON * If the instrument exhibits abnormal operation or display during use, review the informa-

= = tion in "Inspection, Repair and Cleaning" (p. 355) and "Error display" (p. 362) before con-
tacting your dealer or Hioki representative. Note that the instrument may be damaged if
the applied voltage or current exceeds the measurement range.

* 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.

* Do not use excessive force on the touch panel, and do not use sharp objects that could
damage the touch screen.

* After use, always turn OFF the power.

NOTE This instrument may cause interference if used in residential areas. Such use must be
— = avoided unless the user takes special measures to reduce electromagnetic emissions to
prevent interference to the reception of radio and television broadcasts.

Before Turning Power On

AWARN’NG * Before turning the instrument on, make sure the supply voltage matches that indicated
= e 0N its power connector. Connection to an improper supply voltage may damage the
instrument and present an electrical hazard.
* Be careful to avoid connecting the supply voltage improperly. Doing so may damage the
instrument's internal circuitry.
» To avoid electrical accidents and to maintain the safety specifications of this instrument,
connect the power cord only to a 3-contact (two-conductor + ground) outlet.
* To avoid shock and short circuits, turn off the power to lines to be measured before mak-
ing connections to terminals to be measured and turning on the instrument.
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Operating Precautions

About Handling of Cords, Fixtures and Temperature probes

ACAUT’ON » 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.

* The sensor used in the temperature probe is a thin, precision platinum film. Be aware
that excessive voltage pulses or static discharges can destroy the film.

* Avoid subjecting the temperature probe tip to physical shock, and avoid sharp bends in
the leads. These may damage the probe or break a wire.

* When measuring high temperatures, do not let the handle of the temperature probe or
the compensation lead wire exceed the temperature range.

* The temperature probe has a protective nylon cap fitted on the end of the probes.
Remove the cap before using the probe.

* Put the protective cap back on the connector when not in use. If the protective cap is not
properly inserted, dust or other foreign matter may enter the connector and cause damage.

* The sheath of the temperature probe is filled with magnesium oxide powder. If the probe
is broken, the magnesium oxide powder may spill out. Be careful not to subject the
sheath to excess stress. Inhaling large quantities of magnesium oxide may be hazardous
to your health.

NOTE * Use only the specified connection cables. Using a non-specified cable may result in
~ incorrect measurements due to poor connection or other reasons.
» Before using a fixture or the like, read the instruction manual supplied with the product to
be used.

Before Connecting EXT I/O

AWARNING To avoid electric shock or damage to the equipment, always observe the following
=2 e precautions when connecting to the EXT I/O connector.

* Always turn off the power to the instrument and to any devices to be connected
before making connections.

* Be careful to avoid exceeding the ratings of external terminals (p. 326).

* During operation, a wire becoming dislocated and contacting another conductive
object can be serious hazard. Use screws to secure the external connectors.

* Properly insulate any devices and mechanisms to be connected to the EXT I/O con-
nector.

* The ISO_5V pin of the EXT I/0 connector is a 5V power output. Do not apply exter-
nal power to this pin.
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Operating Prec

autions

Input modules (option)

AN\CAUTION ®

efore replacing the input module

Use a common ground for both the instrument and the computer. Using different ground
circuits will result in a potential difference between the instrument's ground and the com-
puter's ground. If the communications cable is connected while such a potential difference
exists, it may result in equipment malfunction or failure.

Before connecting or disconnecting any the communications cable, always turn off the
instrument and the computer. Failure to do so could result in equipment malfunction or
damage.

After connecting the communications cable, tighten the screws on the connector securely.
Failure to secure the connector could result in equipment malfunction or damage.

To avoid electric shock accident, before removing or replacing an input module, confirm
that the instrument is turned off and that the power cord and connection cables are dis-
connected.

Always turn both devices OFF when connecting and disconnecting an interface connec-
tor.

Otherwise, an electric shock accident may occur.

When not using an input module (option)

To avoid the danger of electric shock, never operate the instrument with an input module
removed. To use the instrument after removing an input module, be sure to attach the blank
panel.

Handling the LCR Application Disk

/N\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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1.1 Product Overview Features

| 1.1 Product Overview Features

The HIOKI IM3533 and IM3533-01 LCR METER is an impedance measuring instrument which achieves
high speed and high accuracy.

With measurement frequencies of 1 MHz to 200 kHz and measurement signal levels of 5 mV to 5V, the
instrument allows you to configure a broad range of measurement conditions. Additionally, features such as
a dedicated transformer and coil measurement screen, DC resistance measurement with temperature cor-
rection, and a ANALYZER function (IM3533-01 only) make the IM3533 and IM3533-01 excellent choices for
use in a wide range of applications, from transformer and coil production lines to research and development.

Wide range of measurement conditions (p. 50)

Capable of measurement under a wide range of mea-
surement conditions: measurement frequencies from 1
mHz to 200 kHz and measurement signal levels from 5
mVto5V.

ANALYZER mode (IM3533-01 only) (p. 149)

The IM3533-01’s frequency sweep function lets you
measure frequency characteristics (list display only).

CONTINUOUS measurement mode (p. 209)

Capable of high-speed measurement

The IM3533 and IM3533-01 can perform measure-
ments at speeds of up to 2 ms (typical values).

TRANSFORMER mode (p. 193)

A dedicated screen allows you to measure transform-
ers, coils, and other windings quickly and efficiently.

Capable of consecutive measurements using measurement conditions stored in the memory of the instrument.
This function enables, for example, making pass/fail judgment with different measurement conditions.
(Example: Performing C-D measurement with 120 Hz and Rs measurement with 100 kHz in succession)

Various interfaces supported

Supports the most suitable external I/O (handler interface)

for production lines, USB, GP-IB, RS-232C and LAN.
*GP-IB, RS-232C, and LAN interfaces are optional.

Comparator function

LCR mode: (p. 102)
Capable of making HI/IN/LO pass/fail judgments
based on the measurement values for two parameters.

TRANSFORMER mode: (p. 193)
Capable of making HI/IN/LO pass/fail judgments for
calculation parameters.

Low impedance can be measured with
high degree of accuracy

LCR mode includes a setting for measuring low im-
pedance with a high degree of accuracy.

BIN function (p. 109)

With LCR mode, easily ranks measurementitems into
up to 10 classifications based on the measurement
values.

Temperature correction function

The temperature correction function lets you perform
even more precise DC resistance measurement.

(®)
=
Q
©
[
(1]
=
-
o
<
(1]
2
1]
3
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1.2 Names and Functions of Parts

1.2 Names and Functions of Parts

Measurement LEDs
Lights during measurement.

Judgment Result LCD Display

Indication LEDs This is a touch panel display.
Indicates the judgment results for Press the keys displayed on the
comparator and BIN measurement. screen to operate the instrument.

LCR mode (p. 102)
TRANSFORMER mode (p. 193)

[ Pe———

-5
—. MEAS
= | o

HioKI
o o B 4.98962kQ

B 0.027°

A

GUARD

0

L=

Front USB connecter

Connect a USB flash drive
storage device. (p. 274)

Bottom Panel

DERMAMAE

Measurement Terminals Standby Key

Connect measurement cables or a fixture. (p. 32) Toggle standby state (p. 35)

* Hcyr jack: Current source terminal (The main power switch is located
* Hport jack: Detected voltage high terminal at the rear.)

* LpoT jack: Detected voltage low terminal
* Lcur jack: Measurement current detected

terminal
* GUARD jack: Shield (measurement
ground) terminal

= This instrument can be rack mounted.
See "Appendix10 Rack Mounting"(p. A15)

Parts removed from this instrument should be
stored in a safe place to enable future reuse.




11

1.2 Names and Functions of Parts

Power Switch EXT 1/O Connector Interface port

(Main power) Connect to a PLC or I/O board to Install optional interfaces.
Turns the power on and off.  control measurement start, and to (p. 263), Communication Instruction Manual

(p. 35). acquire comparator results (p. 309).  (LCR Application Disk)
» Z3000 GP-IB Interface

» 73001 RS-232C Interface
(When using a printer)
e Z3002 LAN Interface

MIIAIBAQ | 19)deyn

TC sensor terminal

Connect a temperature probe
to convert resistance values
to reference temperatures
(p. 33), (p-A13).

o b MAC address of the LAN
[ ]‘T (p. 264), (Ref to Communica-

| e B l;l.‘ JJ tion Instruction Manual (LCR
. ] Application Disk)

Power Inlet USB Connector Manufacturer's Serial Number

Connectthesupplied ~ Connect to a computer to control the instrument Shows the serial number.

power cord (p. 31). with communication commands Do not remove this label, as it is required

(Ref to Communication Instruction Manual (LCR for product support.

Application Disk).

Vents Stand
Keep clear of obstructions (p. 5). Enables the instrument to be tilted.

ACAUT’ON Do not apply heavy downward pressure with the stand extended. The stand could be dam-
= aged.
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1.3 Screen Configuration and Operation

| 1.3 Screen Configuration and Operation

This instrument allows you to use a touch panel to set and change all measurement conditions.
Gently touch a key on the screen to select the item or numerical value set for that key.

A selected key turns black.

In this manual, to gently touch the screen is referred to as "press".

ACAUT’ON Do not use excessive force on the touch panel, and do not use sharp objects that could
= damage the touch screen.

| 1.3.1 Initial Screen

This is the screen that is first displayed when the power is turned on. It allows you to perform measurement
while checking the measurement conditions.

When the power is turned on again, display is in accordance with the measurement mode used immediately
before the power was turned off.

Indicates the selected Monitor values Indicates the interface that is currently set.
measurement mode. Vac, Vdc: Voltage across the sample terminals \ J
lac, Idc: Current passing through the sample

T f ‘

Menu keys

4 . 99 1 63 k Q MoDE | Select the measurement mode (p. 13).

seT | Set the advanced settings (p. 14).

0.014 °

Vac 978. ZnV ADJ | Set the compensation (p. 24).
lac 196. QuA

1nruxkiATTON

FREQ  1.0000kHz  JUDGE OFF QPEN ss | Setthe system (p. 25).
v 1,000V SPEED MED SHORT
LIMIT OFF AVG  OFF LOAD
RANGE AUTO 10k DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE

N = The settings of and differ depend-
Z00M ON | INFO DC ing on the measurement mode.

| L

FILE | Set the save settings (p. 27).

Indicates the number of pages of measurement
conditions that can be displayed.

Parameter keys 1 Operation keys ‘
Set each parameter (p. 28). An operation key is displayed depending ( )
J on the situation (p. 45). Indicates the measurement conditions.
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1.3 Screen Configuration and Operation

1.3.2 Measurement Mode Selection Screen

Select the measurement mode.

9]
>
Q
Procedure %
=
-—
1 Measurement Screen o
LCR 0.'<D
a. 2
o
Press | MODE s
Vac 978. 2mV
lac  196.0uA
IHFORMAT I OH
FREQ 1.0000kHz  JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG  OFF LOAD
RANGE AUTO 10k DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF
2 When IM3533 When IM3533-01
Mode Selection (IM3533) Mode Selection (IM3533-01)

ANALYZER

TRANSFORMER g CONT INUOUS TRANSFORMER @ CONT INUOUS

K ¥

Displays the measurement screen for the
selected mode.

Select the measurement mode.

LCR LCR mode (p. 45)

MALYZER  ANALYZER mode (IM3533-01 only) (p. 149)

TRaNSFORMER - TRANSFORMER mode (p. 193)

conTINvous| CONTINUOUS measurement mode (p. 209)

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

| 1.3.3 Advanced Settings Screen

This screen is for configuring the measurement conditions you want to change and other advanced settings.
Select the measurement mode (p. 13) before configuring the advanced settings.

Procedure

1 Measurement Screen

Press | SET

Vac 978. 2mY
lac 196.0uA

INFORHATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS QOFF

ZOOM ON | INFO DC

2 Configure settings for LCR mode, TRANSFORMER mode, and CONTINUOUS measurement mode.
On the IM3533-01, you can also configure ANALYZER mode settings.

LCR Mode

Basic setting

FREQ Measurement frequency setting (p. 50)

4. 99192kQ

LEVEL | Measurement signal level setting (p. 52)

-0.384 °

YSE ggg gﬂx LIMIT | Voltage and current limit settings (p. 56)

DC BIAS | DC bias setting (p. 58)

1.0000kHz V' 1.000V
: TRIG

Trigger setting (p. 60)

-

i . Qo A RANGE | Measurement range setting (p. 62)

LCR mode measurement screen is displayed. SPEED Measurement speed setting (p. 73)

AYG Average setting (p. 74)

DELAY | Trigger delay setting (p. 76)

SYNC Trigger synchronous output function
setting (p. 77)




I DC resistance measurement setting

4. 99113kQ

0.014 °
Vac 978.3m¥
lac 196.0uA

SET

e

TEMP ADJ [ DC DELAY aDJ DELAY[L INE FREQ
OFF

0.0000s  0.0030s 60Hz

15

1.3 Screen Configuration and Operation

MED OFF

AUTO 1009

LCR mode measurement screen is displayed.

TEMP ADJ | Temperature correction function setting (p. 81)
pC DELAY | DC delay setting (p. 83)
ADJ DELAY| Adjustment delay setting(p. 85)
LINE FREQ| Line frequency setting (p. 87)
RANGE Measurement range setting (p. 88)
SPEED Measurement speed setting (p. 98)
AVG Average setting (p. 99)

MIIAIBAQ | 19)deyn
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1.3 Screen Configuration and Operation

Application settings
JUDGE Measurement result judgment setting
(p. 100)

4.99147kQ

RNG sYNC | Range synchronization function setting
(p- 120)

0.019 °

Yac 978.3mVY
lac  196.0uA
lﬁnlllllllll_l_lllllllﬁfi;gs
| BASIC | Rdc ADVANCED

CONTACT| Contact check function setting (p. 132)
[0 JUDGEW IO TRIGH 10 EOM W MEMORY RESET

LCR mode measurement screen is displayed. |0 TRIG| I/O trigger setting (p. 136)

WAVE NUM | Waveform averaging function setting
(p- 128)

Hi Z HIGH-Z reject function setting (p. 130)

10 JUDGE| I/O output setting of judgment results
(p. 134)

10 EOM | EOM Output Method Setting (p. 137)

Save settings of measurement results
MEMORY | (%585

DIGIT Number of display digits setting for each
parameter (p. 140)

DISP LCD setting (p. 142)

BEEP Beep sound setting(p. 143)

KEYLOCK | Key-lock setting (p. 144)

PANEL Panel loading and saving (p. 249)

RESET | System reset (p. 147)
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1.3 Screen Configuration and Operation

Checking the setting information

You can check the settings on the measurement
screen.

LCR A .
4- 99163'(9 The key display will vary depending on what type

(®)
>
- of information is being displayed. s
[ =g
]
[+] -
n 0. 014 INFo ac | Displays information regarding the -
s Vac 978,21V HEEgEl o
lac 196.0uA -3

IHFORHAT LOK : : : f
INFo pc | Displays information regarding the <
FREC ~1.0000kHz  JUDGE OFF OPEN DC signal. g-

" 1,000V SPEED MED SHORT
LIMIT OFF WG OFF LOAD
RANGE AUTO 10k¢ DELAY 0.0000s CABLE
Ijogvﬁc FF SESTAS SEE SCALE INFO AC | Displays information about comparator
measurement judgment standards.

Z0OM ON || INFO DX
|

When using comparator measurement

When using BIN measurement

INFO BIN | Displays information about BIN mea-
surement judgment standards.

When displaying AC signal (AC) information

—
INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD

RANGE AUTO 10k@  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

When displaying DC signal (DC) information

INFORMATION 2/2
FREQ  DC SPEED MED

v 2.00v AVG OFF

RANGE AUTO 100Q  TEMP  OFF

LON Z OFF DC DLY 0.0000s

J SYNC OFF AJ DLY 0.0030s

L FREQ 60Hz

Z0OM ON | INFO AC

When displaying information about comparator measurement judgment standards
SYS

INFORMATION
8 ABS

5. 02000k HI 100. 000m

4.98000k L0 50. 0000m

Z0OM ON | INFO AC

When displaying information about BIN measurement judgment standards

31>

IHFORHATIOK

Z ABS & ABS
BIN 1 5.00001k  4.99999k  80.0000m  70.0000m
BIN 2 5.00010k  4.99990k  80.0000m  70.0000m
BIN 3 5.00100k 4.99900k  80.0000m  70.0000m

BIN 4 5.01000k  4.99000k  80.0000m  70.0000m
BIN 5 5.10000k  4.90000k  80.0000m  70.0000m

Z0OM ON | INFO BIN
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1.3 Screen Configuration and Operation

ANALYZER Mode (IM3533-01 only)

I Basic setting

PARA Measurement parameter setting(p. 150)

BASIC LIST ADYANCED

8

z- FREQ REPEAT REAL 0.0000s DRAW Display timing setting(p. 152)

SWEEP POINT

TRIG Trigger setting (p. 151)

TrIG DELAY | Trigger delay setting (p. 153)

LEVEL | RANGE | SPEED DC BIAS SWEEP POINT Sweep point setting (p. 155)

vV 1.000v AUTO MED OFF 0.0000s

| LEVEL Measurement signal level setting (p. 158)

ANALYZER mode measurement screen is
displayed.

RANGE Measurement range setting (p. 160)

SPEED Measurement speed setting (p. 166)

AVG Average setting(p. 167)

poINT DELAY | PoOint delay Setting (p 168)

DC BlAaS | DC bias setting (p. 169)

ADVANCED

001 1.0000k

1.0233k
0471k
0715k
0965k
1220k
1482k
1749k
2023k
2303k

1.
1.
1.
1.
1.
1.
1.
1.

ANALYZER mode measurement screen is displayed.
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1.3 Screen Configuration and Operation

I Application settings

SYNC Trigger synchronous output function
(p. 171)

WAVE NUM | Waveform averaging function setting
(p. 173)

| FuncTion |

Hi Z HIGH-Z reject function setting (p. 175)

CONTACT| Contact check function setting (p. 177)

MIIAIBAQ | 19)deyn

[ SETTING, | MEMORY | Save settings of measurement results

—

rance L1niT| AUTO range limit function (p. 182)

ANALYZER mode measurement screen is displayed. DISP Backlight setting (p. 184)

BEEP Beep sound setting (p. 185)

KEYLOCK | Key-lock setting (p. 186)

|0 TRIG| 1O trigger setting (p. 189)

10 EOM | EOM output method setting (p. 190)

PANEL Panel loading and saving (p. 251)

RESET System reset (p. 191)
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1.3 Screen Configuration and Operation

TRANSFORMER Mode

I Basic setting

FREQ
TRANSFORHER
LEVEL
TRIG 1 TRIG 2 LIMIT
RANGE
FREQ LEVEL § LIMIT
1.0000kHz V' 1.000V SPEED
RANGE M SPEED - DELAY | SYNC
AUTO 1089 0.0000s OFF AVG
TRANSFORMER mode measurement screen is displayed. DELAY
SYNC

Measurement frequency setting (p. 50)

Measurement signal level setting (p. 52)

Voltage and current limit settings (p. 56)

Measurement range setting (p. 62)

Measurement speed setting (p. 73)

Average setting (p. 74)

Trigger delay setting (p. 76)

Trigger synchronous output function
(p.77)
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1.3 Screen Configuration and Operation

I Application settings

JUDGE Measurement result judgment setting

(9]

TRANSFORMER (p' 199) =l
<

RNG sYNC | Range synchronization function setting o

(p- 120) =

=N

U9 115G 2 WAVE NUM| Waveform averaging function setting 9
(p- 128) )

2

)

g

Hi 7 HIGH-Z reject function setting (p. 130)

TRANSFORMER mode measurement screen is displayed.

CONTACT!| Contact check function setting (p. 132)

|0 JUDGE| I/O output setting of judgment results
(p. 134)

10 TRIG| V/O trigger setting (p. 136)

|0 EOM | EOM Output Method Setting (p. 137)

MEMORY | Save settings of measurement results
(p. 138)

DIGIT Number of display digits setting for each
parameter (p. 140)

DISP LCD setting (p. 142)

BEEP Beep sound setting (p. 143)

KEYLOCK | Key-lock setting (p. 144)

PANEL Panel loading and saving (p. 249)

RESET | System reset (p. 147)
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1.3 Screen Configuration and Operation

Checking the setting information

TRANSFORMER

3 1 0. 705uH | You can check the settings on the measurement
310. 423uH |
KN 1.00045

INFORMATION

FREC  1.0000kHz  JUDGE OFF QOPEN
v 1. 000V SPEED MED SHORT INFo MopeLl  Displays the transformer model.
LIMIT OFF AVG  OFF LOAD
RANGE AUTO  10R  DELAY 0.0000s CABLE

LOW Z OFF SYNC  OFF SCALE . " . .
INF0 ac | Displays information regarding the

[— AC signal.
Z0OM ON ||INFO MODEL - -

The key display will vary depending on what type
of information is being displayed.

When displaying AC signal (AC) information

T IRESRHATION
FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 109  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE

TRIG 1 TRIG 2

When displaying a transformer model

INFORMATION

N =J(L1/L2)

Z0OM ON | INFO AC TRIG 1 TRIG 2
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1.3 Screen Configuration and Operation

CONTINUOUS Measurement Mode

001 ON__ 1110231336 LCR+ADJ Z -6
002 ON 1110231337 LCR+ADJ Cs-D
003 ON 1110231337 LCR+ADJ Z -8 COMP ALL OFF
005 ON 1110231340 ANA+AD) 7 -8

007 ON 1110231339 LCR+ADJ Z -6 BIN

Removes all items from targets for
continuous measurement(p. 210)

I Basic setting 0
OFF Removes item from targets for 3

continuous measurement (p. 210) =
ADVANCED g

. . -—

No. EXEC PANEL NAME MODE PARA _ JUDGE ON aeejtgs'ﬂig]ma:niagezqgg el o
3

2

®

g

ALL ON | Sets all items as targets for continuous
measurement (p. 210)

INFO Displays panel information (p. 210)

o

CONTINUOUS measurement mode measurement
screen is displayed.

I Application settings

[ BASIC S ADVANCED DRAW | Display timing setting (p. 213)

DISP | LCD setting (p. 214)
REAL

CONTINUOUS measurement mode measurement
screen is displayed.
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1.3 Screen Configuration and Operation

| 1.3.4 Compensation Settings Screen

Procedure

1 Measurement Screen

Vac 978. 2mY
lac 196.0uA

INFORHATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS QOFF

ZOOM ON | INFO DC

2 Set the compensation condition.

ADJUSTHENT

OFF OFF OFF on

SCALING

OFF

Press | ADJ
OPEN Open circuit compensation setting (p. 215)
SHORT | Short circuit compensation setting (p. 224)
LOAD Load circuit compensation setting (p. 232)
CABLE | Cable length compensation setting (p. 245)
SCALE | Scaling setting (p. 246)

Measurement screen is displayed.
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1.3 Screen Configuration and Operation

1.3.5 System Settings Screen

Procedure

1 Measurement Screen

Press | sYs

MIIAIBAQ | 19)deyn

Vac 978. 2nY
lac 196.0uA

FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1. 000V SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD  OFF
RANGE AUTO 10kQ DELAY 0.0000s CABLE  Om
LOW Z OFF SYNC  OFF SCALE OFF
J SYNC OFF DCBIAS OFF

Z00M ON | INFO DC

2 To set the details of the system.

Interface type settings

RS232C RS-232C Setting

(Ref to Communication Instruction Manual (LCR
Application Disk))

(Setting only available when the Z3001 is

installed.)
TERM CR+LF GPIB GP-IB Setting
(Ref to Communication Instruction Manual (LCR

Application Disk))
(Setting only available when the Z3000 is
installed.)

USB USB Setting

(Ref to Communication Instruction Manual (LCR
Application Disk))

(Standard setting)

LAN Setting

(Ref to Communication Instruction Manual (LCR
Application Disk))

(Setting only available when the 23002 is
installed.)

Measurement screen is displayed. LAN

PRINT Printer Setting (p. 331)
(Setting only available when the Z3001 is
installed.)
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1.3 Screen Configuration and Operation

I Check the version of the instrument (p.264)

TEST | cLok |

IM3533 LCR METER

Serial No. 123456789

Software Version 1.00

FPGA Version 0xb

Board Version 0

MAC Address 00-01-67-03-26-39
USE ID 108f :0001

Interface Board 73002 LAN INTERFACE

I Checking the Display Screen

TOUCH SCREEN TEST WM CALIBRATION
DISPLAY & LED TEST

ROM/RAM TEST
/0 HANDLER TEST

Measurement screen is displayed.

[ Setting the Date and Time (p. 272)

‘—
% CLOCK \I

11-06-27 13:58: 3 e——0——————r—a

Measurement screen is displayed.

| TOUCH SCREEN TEST | Panel test (p. 265)

Panel calibration (p. 266)

\ DISPLAY & LED TEST ‘ Display test (p. 268)
| ROM/RAM TEST | ROM/RAM test (p. 270)
| 1/0 HANDLER TEST | /O test (p. 271)

11-06-27 13:57:00

Indicates the current date and time set on the instrument.

Accepts the set time and date.

Measurement screen is displayed.
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1.3 Screen Configuration and Operation

1.3.6 Save Settings Screen

Procedure

1 Measurement Screen

Press | FILE

MIIAIBAQ | 19)deyn

Vac 978. 2nY
lac 196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z00M ON | INFO DC

2 Set the save destination and type.

. Save the measurement condition

SAVE Saves the setting conditions (p. 293)

FILE NAME~ TYPE DATE
20111130 FDR 2011-11-30 11:01 OPTION >>| Switches operation buttons. (p. 275)
MEMORY FDR 2011-11-30 11:02
SETTING FDR 2011-11-30 11:01

RACK Displays the screen immediately above
(p. 275)

SELECT Selects a file (p. 275)

Measurement screen is displayed.

[ Save method setting

:
Iﬁ% ‘ - TYPE | Save type setting (p. 277)

SAVE SETUP

SAVE TO ... Save destination folder
TYPE SAVE TO . setting (p. 291)

HEADER SETUP

ON ON ON ”

Measurement screen is displayed.
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1.3 Screen Configuration and Operation

| 1.3.7 Parameter Settings Screen

This screen is for selecting the measurement parameters to display.
See "4.1.2 Setting Display Parameters" (p. 47), "Appendix7 Series Equivalent Circuit Mode and Parallel Equivalent Circuit Mode"(p. A11)

Procedure

1 Press the key to set. 2 Select parameters.

Measurement Screen Parameter Setting

4.98939kQ

The first parameter key

* W I W itde

The second parameter key

0.011 °

- Vac 956, 4nV TRIG
The third parameter key 2 g 2

o578 2nV
The fourth parameter key [[RERYI

PARAMETER 1: 7

FREQ  1.0000kHz JUDGE OFF
v 1,000V SPEED MED
LIMIT OFF AVG OFF
RANGE AUTO 10k@ DELAY 0.0000s
LOW Z OFF SYNC  OFF
J SYNC OFF DCBIAS OFF

Measurement Screen is
z Impedance (Q) displayed.
Y Admittance (S) X Reactance (Q)
8 *Impedance phase angle ( ° ) * Ls Inductance in series equivalent circuit mode
(H)
Rs Effective resistance in series equivalent circuit Lp Inductance in parallel equivalent circuit mode
mode ESR = (Q) (H)
Rp Effective resistance in parallel equivalent cir- Q Q factor
cuit mode (QQ)
Cs Static capacitance in series equivalent circuit B Susceptance (S)
mode (F)
Cp Static capacitance in parallel equivalent circuit Rdc DC Resistance(Q)
D Loss coefficient = tand T Temperature (°C)
G Conductance (S) OFF Display no measurement parameter in the
chosen position.

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

Be sure to read the "Follow these precautions to ensure safe operation and to obtain the full benefits of the
various functions." (p. 5) before installing and connecting this instrument.
Refer to "Appendix10 Rack Mounting"(p. A15) for rack mounting.

| 2.1 Preparation Flowchart

41 Installing the Instrument (p. 5)

¥

2 Connecting the Power Cord (p. 31)

¥

3 Connect measurement cables, optional Hioki probes or test fixture (p. 32)

(2]
=
Q
T
-~
(1]
=
N
=
]
Q
(7]
E
(1]
3
(1]
=}
-
9
(1)
o
Q
=
Q
=
o
=
7]

Check that the instrument’s power switch is turned off.

~

& 5 ®\ 9478 Sheath Type T ture Prob
| ¢ 77 ea ype Temperature Probe
SN~ @'ff (Option)

4 Connect the external interface (as needed)

» USB cable » RS-232C cable (only when the Z3001 is connected)

+ GP-IB cable (only when the Z3000 is connected) * LAN cable (only when the Z3002 is connected)

 Printer (only when the Z3001 is connected) EXT1/O (p. 309)

(p. 331)

5 Turning Power On (p. 35)

Rear

4.98962kQ

(]
&
| 0.027
]

6 Make instrument settings

When measuring DC resistance, be sure to set the line frequency before performing measurement.
See "4.3.4 Setting the Line Frequency" (p. 87)

Connect to the test sample
After using the instrument, remove the test sample and turn off the power. (p. 35)
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2.2 Pre-Operation Inspection

2.2 Pre-Operation Inspection

Please read the "Follow these precautions to ensure safe operation and to obtain the
full benefits of the various functions.” (p. 5) before use.

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 authorized Hioki distributor or

reseller.

n Peripheral Device Inspection

Metal Exposed

Is the power cord insulation torn, or is
any metal exposed?

No Metal Exposed

Do not use the instrument if damage
is found, as electric shock or short-
circuit accidents could result. Contact
your authorized Hioki distributor or
reseller.

Metal Exposed
Is the insulation on a measurement
cable torn, or is any metal exposed?

No Metal Exposed

E Instrument Inspection

Yes
Is damage to the instrument evident?
No
When turning power on
No

Does the Opening screen appear (mod-
el no., version no.)?

Opening screen

IM3533
LCR METER

COPYRIGHT (C) 2012
HIOKI E.E. CORPORATION
ALL RIGHTS RESERVED

Software Version 1.00

Yes Lo
An error indication

Is there an error display on the Opening occurs (ERR)

screen?

No

Inspection complete

If there is any damage, measured val-
ues may be unstable and measure-
ment errors may occur. Replace the
cable with an undamaged one.

If damage is evident, request repairs.

The power cord may be damaged, or
the instrument may be damaged in-
ternally. Request repairs.

The instrument may be damaged
internally. Request repairs.

See "15.1 Inspection, Repair and
Cleaning" (p. 355)
"15.3 Error display" (p. 362)
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2.3 Connecting the Power Cord

2.3 Connecting the Power Cord AN

Be sure to read the "Before Turning Power On" (p. 6), "About Handling of
Cords, Fixtures and Temperature probes"” (p. 7) before connecting power.

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

Power inlet

1 Check that the instrument’s power switch is turned off.

= Connect a power cord that matches the line voltage to
Rear the power inlet on the instrument. (100 V to 240 VAC)

suoneledald juswainsealy g 19ydeys

3 Plug the other end of the power cord into an outlet.

Turn off the power before disconnecting the power cord.
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2.4 Connecting the Measurement Cables, Probes, or Fixture

2.4 Connecting the Measurement A
Cables, Probes, or Fixture

Be sure to read the "About Handling of Cords, Fixtures and Temperature
probes” (p. 7) before connecting measurement cables, probes or test fixture.

Connect your measurement cables, optional Hioki probes or test fixture to the measurement terminals.
Refer to "Options" (p. 2) for details.

See the instructions provided with the fixture for operating details.

Connecting a measurement cable/fixture

4.98962kQ

-]

]

B 0.027 °

= v

" w,  Connectdirectly to the measurement jacks
with the label side up, and affix with the le-
vers on the left and right.

||

(When using the optional 9140-10 or L2001) (When using the optional 9500-10)
Connect the red plugs to the Heyr and HpoT jacks, and the black BNC plug of Heygr, HpoT, Leur @nd LpoT connected properly to
plugs to the Lgyr and LpoT jacks. the measurement terminals of each of the instruments.

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.
(IM3533: 1 m, IM3533-01: 1 m/ 2 m/ 4 m)

* 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 Hoyr, Lcurs HpoT a@nd Lpot shield pairs at the measurement object side.
(Ensure that a shield is not connected to a core wire.)

NOTE  Basically, when you make a probe yourself, it may not be able to satisfy the specifications
A e Of this instrument.

See: "Options" (p. 2)
« If all four terminals are disconnected, a meaningless number may be displayed on the unit.

Measurement Terminal
Configuration

Normal mode
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2.5 Connecting a Temperature Probe

2.5 Connecting a Temperature Probe A

Be sure to read the "About Handling of Cords, Fixtures and Temperature
probes"” (p. 7) before connecting measurement cables, probes or test fixture.

Rear

Check that the instrument’s power switch is
turned off.

Holding the connector, orient so that the arrow is on
the top and connect to the terminal.

The connector will lock in place with a clicking sound.

Gently pull on the connector (the part other than the
coupling) to verify that it has been connected prop-
erly.

suoneledald juswainsealy g 19ydeys

Coupling

When disconnecting the temperature probe:

Grasp the connector’s coupling and disconnect the line by pulling
straight back.

NOTE The 9478 Sheath Type Temperature Probe’s measurement unit is located at the tip of the
— —= metal sheath. When measuring the internal temperature of a target object, insert the metal
sheath to a length of at least 40 mm in order to assure accurate measurement, as illus-

trated below:

OK

40 mm or more -
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2.6 Connecting an Interface

| 2.6 Connecting an Interface AN

Be sure to read the "Input modules (option)" (p. 8) before connecting mea-

surement cables, probes or test fixture.
Read this section before installing or replacing an optional interface or removing the interface and using the
instrument without it.

Installing an interface

You will need: A Phillips head screwdriver

Rear

1 Unplug the instrument's power cord from the wall outlet.
Disconnect connection cords.

Remove the blank panel.

Paying attention to the orientation of the interface,
inset it firmly into place.

Secure the interface in place by tightening the two fix-
ing screws with a Phillips head screwdriver.

H W N

When removing the interface:
Unplug the power cord from the wall outlet and perform the above
procedure in reverse to remove the interface.

When a removed interface will not be used

Rear
1 Unplug the instrument’s power cord from the wall outlet.

Disconnect connection cords.

Attach the blank panel and secure it in place by tight-
ening the two fixing screws with a Phillips head
screwdriver.

Making measurements without reattaching the blank
panel will prevent the instrument from performing to its
specifications.

You can check information about the interface installed in the instrument on the screen.
See "10.1 Setting the Interface" (p. 263), "10.2 Checking the Version of the Instrument" (p. 264)
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2.7 Turning the Power On and Off

2.7 Turning the Power On and Off A

Connect the power cord and voltage and current measurement cables before turning the main power on.

Power switch

To ensure that measurements fulfill the
degree of accuracy described in the
Lights green specifications, , allow at least 60 minutes
warm-up before executing zero adjust-
ment.

NOTE If the main power switch is tuned off while the instrument is in the standby state, it will start
— = up in the standby state the next time the main power switch is turned on.

Turning main power off

O I Turn the POWER switch off ( (O ).
Instrument settings are retained, even if the POWER switch is
é turned off (backup function).

NOTE When the power supply is interrupted by a power failure or the like, the instrument recovers
— = in the measurement mode used before the power failure.

suoneledald juswainsealy g 19ydeys
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2.7 Turning the Power On and Off

Be on standby

ON the main power in the state, hold down the front Standby Key 2 seconds approximately.

Lights red

What is the standby state?

The instrument is in the standby state when measurement has been stopped and the instrument is waiting
for STANDBY key input to be detected. To allow STANDBY key input to be detected, some internal cir-
cuitry is operating with power consumption of approximately 4 W.

To cancel the standby

The instrument is in standby state, press the Standby Key on the front.
To ensure that measurements fulfill the degree of accuracy described in the specifications, allow the
instrument to warm up for at least 60 minutes after standby state operation is canceled.

Lights green
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3.1 When LCR Mode

This chapter provides example measurement scenarios for LCR mode, ANALYZER mode (IM3533-01 only),
and TRANSFORMER mode.

| 3.1 When LCR Mode

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.

(®)
=
Y
T
[ =g
1)
=
w
=
[}
Y
(72}
[=
=
(1)
3
1)
=]
-+
m
X
[Y
3
=2
o

2 Set the first parameter to Cs and the third parameter to D. (p. 47)

3 Set the measurement conditions. FREQ Measurement frequency: 1.0000 kHz
Touch | SET | on the Measurement screen, select (p- 50)
the item you want to set, and set it as follows. LEVEL Measurement signal mode:
LCR Basic Settings Open circuit voltage (V) mode (p. 52)

Measurement signal level: 1.000 V (p. 52)

BCUSE) (CLan )

1. 5551pF

LIMIT | Voltage and current limit: (p. 56)

0. 00822
Yac 1.075 V
lac 10.50nA

DC BIAS DC bias: OFF (p. 58)

Rdc ADVANCED

TRIG | Trigger: INT(p. 60)
OFF INT

1.0000kHz Vv 1.000V OFF

)

A 00M®  MED OFF 0.0000s OFF EXIT

RANGE | Measurement range: AUTO (p. 62)

SPEED | Measurement speed: MED (p. 73)

AVG Average: OFF (p. 74)

DELAY | Trigger delay: 0.0000 s (p. 76)

SYNC | Trigger synchronous output function
setting: OFF (p. 77)
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3.1 When LCR Mode

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

For the connection procedure of the test sam-
ple, refer to the instruction manual supplied
with the fixture.

* When you want to judge the measurement results

See: "4.4.1 Judging with Upper and Lower Limit Values
p
(Comparator Measurement Mode)" (p. 102)

n 0. 00995 + When you want to save the measurement results
OFF Vac 1.075 V See: f4.5.2.3 S?vmg Measurement Results (Memory
lac 10.53nA unction)" (p. 138)

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN

v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD

RANGE AUTO 100MQ  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON | INFO DC
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3.2 When ANALYZER Mode (IM3533-01 only)

| 3.2 When ANALYZER Mode (IM3533-01 only)

In ANALYZER mode, you can sweep through a user-specified range of frequencies.
See "Chapter 5 ANALYZER Function (IM3533-01)" (p. 149)

Measuring Element with Resonance Point

Necessary items: 9262 Test fixture, Element you want to measure

1 Connect the 9262 Test Fixture to the measurement terminals.

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

2 Set the measurement conditions.

PARA | Parameter: Z-0 (p. 150)

Touch | SET | on the Measurement screen, select

the setting you wish to configure, and configure it TRIG | Sweep method: REPEAT (p. 151)
as follows.

a|dwex3 juswainsed|y ¢ 19)deyn

| ADVANCED |

SHWEEP

i peLay | Trigger delay: 0.0000 s (p. 153)

FREQ REPEAT REAL 0.0000s SWEEP PO INT Sweep range: 1.0000 kHz to

100.00 kHz (p. 155)
START:1.0000kHz STOP:100.00KHz NUM:201 LOG No. of sweep points: 201
Setting method: LOG

LEVEL | Measurement signal mode:
Open voltage (V) mode (p. 158)
Measurement signal level:
1.000 V (p. 158)

RANGE | Range: AUTO (p. 160)

pornt peLay | POINT DELAY: 0.0000 s (p. 168)

3 Connect the test sample to the 9263 Test Fixture.
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3.2 When ANALYZER Mode (IM3533-01 only)

4 Execute the sweep.
The sweep is repeated since TRIG is set to REPEAT.

ANALYZER

FREQ[Hz1
77.625k
79.433k
81.283k
83. 176k
85. 114k
87.096k

89. 125k
91. 201k
93. 325k
95. 499k
97. 724k
100. 00k

IRl

112. 269
109. 380
106. 540
104. 140
102. 398
101. 100
99. 5554
97. 2109
94,3769
91.4715
88.8412
§7.0991

-82.904
-82. 454

-81.
-81.
-81.
-81.
-81.
-81.
-81.

838
253
016
252
592
678
399

-80.715
-79.671

» When you want to check the measurement values.
See: "5.1.1 Measurement screen" (p. 149)
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3.3 When TRANSFORMER Mode

I 3.3 When TRANSFORMER Mode

Measuring a transformer’s turn ratio

You will need: Switch cable and transformer to measure

1 Wire together the instrument and transformer together as shown below:

Primary side

P

Secondary side

L L. IM3533

Primary side
S

- o |

——o
Secondary side

2 Set the measurement parameter to Ls and the computation parameter to N (p. 196), (p. 197).

a|dwex3 juswainsed|y ¢ 19)deyn

IHFORHATION

FREQ  1.0000kHz JUDGE OFF

v 1. 000V SPEED MED
LIMIT OFF AVG OFF
RANGE AUTO 109 DELAY 0.0000s
LOW I OFF SYNC OFF

TRIG 1 TRIG 2
3 Set the measurement conditions. FREQ Measurement frequency: 1.0000 kHz

.50
Touch | SET | on the Measurement screen, (p- 50)
select the item you want to set, and setitas fol- | LEVEL | Measurement signal mode:
lows. Open circuit voltage (V) mode (p. 52)
Measurement signal level: 1.000 V (p. 52)

LCR Basic Settings

TRANSFORMER

LIMIT | Voltage and current limit: OFF (p. 56)

RANGE | Measurement range: AUTO (p. 62)
TRIG 1 TRIG 2

" ADVANCED | SPEED | Measurement speed: MED (p. 73)

AVG | Average: OFF (p. 74)
OFF

1.0000kHz Vv 1.000V

DELAY | Trigger delay: 0.0000 s (p. 76)
MED OFF OFF E

0.0000s

SYNC Trigger synchronous output function:
OFF (p. 77)
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3.3 When TRANSFORMER Mode

4 Wire together the primary side.

Primary side

Ls

Lo

Se‘éondary side

Primary side

Seucondary side

5 Execute the TRIG1 command.

IHFORHATION

FREQ  1.0000kHz
v 1. 000V
LIMIT OFF

RANGE AUTO  10@
LON Z OFF

Z00M ON (INFO MODEL

JUDGE OFF
SPEED MED

AVG

DELAY 0.0000s

SYNC

OFF

OFF

TRIG 1

6 Wire together the secondary side.

Primary side

Ls

___+g’/”"JB_______

Lo

=

Secondary side

|

— ||

IM3533

Touch TRIG 1 and measure the primary

side of the transformer.

Primary side

Secondary side

IM3533

7 Execute the TRIG2 command.

TRANSFORKER

INFORMATION

FREQ 1. 0000kHz
v 1. 000V
LIMIT QFF

RANGE AUTO 102
LOW Z OFF

Z0OM ON [INFO MODEL|

JUDGE
SPEED
AYG
DELAY
SYNC

OFF
MED
OFF

0.0000s

OFF

TRIG 1 TRIG 2

Touch TRIG 2 and measure the secondary

side of the transformer.
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3.3 When TRANSFORMER Mode

8 Check the measurement results.

TRANSFORMER

310. 705uH + When you want to judge the measurement results
See"6.3 Judging with Upper and Lower Limit Values (Comparator
Measurement Mode)" (p. 199)

TNFORNATLON * When you want to save the measurement results

FREQ  1.0000kHz  JUDGE OFF See"4.5.8 Saving Measurement Results (Memory function)” (p. 138)
v 1. 000V SPEED MED
LIMIT OFF AVG QFF
RANGE AUTO  10Q  DELAY 0.0000s
LOW Z OFF SYNC  OFF

Z0OM ON |INFO MODEL TRIG 1

a|dwex3 juswainsed|y ¢ 19)deyn
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3.3 When TRANSFORMER Mode
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4.1 About LCR function

I Chapter 4

| 4.1 About LCR function

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

_HQLE__ The settings are synchronized between LCR mode, ANALYZER mode, and TRANS mode.

| 41.1 Measurement screen o
=

It allows you to perform measurement while checking the measurement conditions. When the power is turnedon &
again, display is in accordance with the measurement mode used immediately before the power was turned off. ;
For details on the screen configuration (p. 14). -
3

Parameter keys Indicates the name Indicates error Indicates the usage | | Indicates that a Indicates the -n
Set each parameter of the loaded panel | | messages and status of internal USB flash drive is | | interface that is c

. 47) p (p. 256). other information memory (p. 138). connected currently set 3
p-47)- (p- 362). (p. 273). (p. 263). 2
o

=

Ho. 001 1110191128 (TACIEITEREITE

4. 93874k B e || Menukeys

MODE | Select the measurement mode (p. 13).

0.014 ° ) seT | Set the details (p. 50).

4.99050k<

ADJ | Set the compensation (p. 215).

FREQ 1.0000kHz  JUDGE OFF

v 1,000V SPEED MED SHORT
LIMIT OFF AVG  OFF LOAD  OFF svs | Set the system (p. 263).
RANGE HOLD 1002 DELAY 0.0000s CABLE
LOW I OFF SYNC  OFF SCALE

FILE | Setthe save settings (p. 273).

The settings of differ depending on the measure-
ment mode.

Operation keys An operation key is displayed depend-
ing on the situation.

~— Vac, Vdc: Voltage between the sample terminals

zo0M oN | Enlarges the screen (p. 49).
¢ (p ) lac, Idc: Current passing through the sample

INFo bc | Displays the measurement conditions for DC
measurement (p. 17).

A measurement condition is displayed (p. 17).

InFo ac | Displays the measurement conditions for AC
measurement (p. 17).

inFo cowp | Displays the comparator settings (p. 17). SAVE Saves the measurement data (p. 277).

inFo BIN | Displays the BIN settings (p. 17). Prints the measurement data (p. 331).
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4.1 About LCR function

NOTE

When a measurement value is outside the guaranteed accuracy range, “Reference Value”
is displayed in the error display area. When this happens, the cause is likely to be one of the
following. Check the guaranteed accuracy range in "14.2 Measurement Range and Accu-
racy" (p. 343) and change the measurement conditions or you should consider the mea-
sured values as values for reference.

» 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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4.1 About LCR function

4.1.2 Setting Display Parameters

You can select up to four measurement parameters to display in any location from 16 types.
See "1.3.7 Parameter Settings Screen" (p. 28)

"Appendix2 Measurement of High Impedance Components"(p. A3)

"Appendix7 Series Equivalent Circuit Mode and Parallel Equivalent Circuit Mode"(p. A11)

Procedure Example: The first parameter key: Capacitance Cs,
The third parameter key: Loss coefficient D

1 LCR Measurement Screen

4- 991 63'(9 Press the first parameter key.

Vac 978. 2nY
lac 196.0uA

INFORMATION
FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k DELAY 0.0000s CABLE
LON Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 Parameter Setting

uonoung ¥ ¢ 493deys

Press Cs

VYac 956. 4mV
191. TuA

Press J340I to confirm the setting.

3 LCR Measurement Screen

Press the third parameter key.

/4 Vac 998. 3mV
lac 200.0uA
AFORMATION

FREQ  1.0000kHz SPEED MED

v 1,000V TRIG INT
LIMIT OFF AVG OFF
RANGE AUTO 10k@  DELAY 0.0000s
LON Z OFF DCBIAS OFF
JUDGE OFF

Z0OM ON | INFO DC
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4.1 About LCR function

4 Parameter Setting

4. 11443uF

Press D

El 0.387°

Vac 991.9mV
lac 188. JuA

PARAMETER 3: B

Press J340B to confirm the setting.

Cs and D are set as the parameters.

ILND ISP OUT

Vac 994, 4mY
lac 199. 2uA

FREQ  1.0000kHz SPEED MED OPEN
v 1.000V TRIG  INT SHORT
LIMIT OFF AYG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF DCBIAS OFF SCALE
JUDGE OFF

ZOOM ON | INFO DC

is selected in the parameter setting, a measurement value is not displayed.

NOTE '« s
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4.1 About LCR function

4.1.3 Enlarging Display of Measurement Values

The measurement values and comparator decision results can be displayed in enlarged form.
This function is convenient when the instrument is used under constant measurement conditions.

If the power is turned off when is displayed, | oot on  will be displayed when the instrument starts the
next time you turn the power on.

Procedure

LCR Measurement Screen

Press | Z00M ON | jn the measurement screen to

display the magnification display screen. 9]
Vac 978.2m¥ 3
lac 196.0uA S
INFORMATION 6‘
FREQ 1.0000kHz  JUDGE OFF OPEN =
v 1.000¥ SPEED MED SHORT &
LIMIT OFF AVG  OFF LOAD -
RANGE AUTO 10k@  DELAY 0.0000s CABLE (e
LOW Z OFF SYNC  OFF SCALE A
J SYNC OFF DCBIAS OFF mn
c
:
3]
=
o
=]

Magnification Display Screen Magnification Display Screen

(When Normal) (When Comparator)

* Indicates the position of the measure-
ment value relative to the comparator
thresholds with a bar.

* The bars will not be displayed unless
both upper and lower limit values have
been set.

When you want to show normal display:

Press |Z00M OFF | in the magnification display

screen.

Z00M OFF
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4.2 Setting Basic Settings of Measurement Conditions

4.2 Setting Basic Settings of
Measurement Conditions

| 4.2.1 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.

Procedure Example: Measurement frequency: 1 MHz

1 LCR Measurement Screen LCR Basic Settings

4.99192kQ

-0.384 °
Vac 998. 4mV
lac 200.0uA

Vac 978. 2mV
lac  196.0uA

| ADVANCED |

1.0000kHz Vv 1.000V OFF OFF INT

IHFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1,000V SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD  OFF

4. 99192kQ

Press | FREQ

-0.384 °
Vac 988. 4mv
lac  200.0uA

There are the following two frequency input methods.

Press Q{38 or EMIIGEEN to change the input

method.

| ADVANCED |

| FREQ ILEVEL LIMIT §DC BIASE TRIG
1 OFF OFF INT

QkHz V 1.000V

AUTO  10kQ MED OFF 0. 0000s OFF

Settable range : 1 mHz to 200 kHz

3 Set each digit.
Frequency Setting (Digits)

4. 99220kQ

-0.39 °
Vac 992.6mY
lac 198.8uA

FREQUENCY

1.0 0 0 0 kHz

afala]]
MAMMMAM EE

Set the frequency with the numeric keypad.
Frequency Setting (Numeric Keypad)

4.99276kQ

-0.398 °
Vac 992.bmY
lac  198.8uA

FREQUENCY

1.0000kHzl 7 | s | o ||
TR
KEEm
onE
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4.2 Setting Basic Settings of Measurement Conditions

4 Frequency Setting (Digits) Frequency Setting (Numeric Keypad)

4.99220kQ 4.99276kQ

-0.39 ° -0.398 °
Vac 992.5m¥

Vac 992.6mnY
lac  198.8uA

lac  198.8uA

FREQUENCY

Use or E to enter each digit of the Use the numeric keypad to enter the
frequency. frequency.

4. 99220k . 4. 99276k

. L. ] O

Holding down a digit key changes the value continuously. If you make a mistake during input : 3
Press the | C | to cancel the input so far, and =

start again. ]

I

|y

(2]

5 Frequency Setting (Digits) Frequency Setting (Numeric Keypad) A
AN !

c

=

3]

=

o

S

-0.396 ° -0.398 °
Vac 992.6mnV Vac 992.bmY
lac 198.8uA lac  198.8uA

FREQUENCY FREQUENCY

1.0 0 0 0 kHz

Use| x10 | or | x1710 | to select the position Press a instrument key to confirm the
setting.

of the decimal point and the instrument.
» Settable range : 1 mHz to 200 kHz

x10 Sets the measurement frequency to x10. » The frequency is not confirmed until a instru-
ment key is pressed.
1 . . .
Sets the measurement frequency to x 0 - ¢ The instrument keys are disabled until a number
is entered.

« If you attempt to set a measurement frequency
greater than 200 kHz, it will automatically be
reduced to 200 kHz.

» If you attempt to set a measurement frequency
lower than 1 mHz, it will automatically be increased
to 1 mHz.

6 Press 340l to close the setting screen.
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| 42.2 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 (V) mode The value of the open circuit voltage is set.

The value of the voltage between the terminals of the object under

Constant voltage (CV) mode test is set.

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

ACAUT’ON Do not switch between V, CV and CC while the test sample is still connected to the
= e Mmeasurement terminals because doing so may damage the test sample.

NOTE * In constant voltage (CV) mode, the generated voltage is controlled using software feed-
T back so that the set constant voltage value is applied. Since the voltage used for the
most recent measurement is output as the enerated 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
sample's impedance is lower than that of the last measured sample.

Procedure

1 LCR Measurement Screen LCR Basic Settings

4.99192kQ

-0.384 °
Vac 998. dmV
lac 200.0uA

Vac 978. 2mV
lac  196.0uA
INFORMATION
FREQ  1.0000kHz  JUDGE OFF OPEN  OFF
Vv 1. 000V SPEED MED SHORT OFF
0 A 0 QAD 0]

2 LCR Basic Settings

4.99192kQ

Press | LEVEL

-0.384 °
Vac 998. 4mV
lac  200.0uA

| ADVANCED |

FREQ LIMIT @DC BIAS@ TRIG
OFF INT

1. 0000kHz

.
OFF

AUTO 10k¢  MED 0. 00005 OFF EXIT
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3 Measurement Signal Mode Setting
To select the measurement signal mode.

4. 99299kQ

¥ Open circuit voltage (V) mode (p. 54)

-0.398 °
VYac 992.5my

lac 198, 8uA v Constant voltage (CV) mode (p. 54)

LEVEL

cC Constant current (CC) mode (p. 55)

(9]
CLan ) =3
4. 99299k0 Use E or E to enter the voltage or current S
value. o
b4
-0.398 ° Normal measurement mode »
Vac 992, 5mV Measurement signal mode Settable range -
lac 198, 8uA o
TEVEL V, CV 0.005 V to 5.000 V A
cc 0.01 mA to 50.00 mA o
=
Low Z high accuracy mode 2.
Measurement signal mode Settable range g
V, CV 0.005 V to 2.500 V
CcC 0.01 mA to 100.00 mA

See "For setting range and accuracy" (p. 54)

The accuracy of testing varies according to the test
signal level.
See "14.2 Measurement Range and Accuracy" (p. 343)

5 Press 340l to close the setting screen.

NOTE When the measurement value is outside the guaranteed accuracy range, the following icon
— = appears at the top of the screen.

Reference Yalue

4.94801kQ

OFF

n '0-001 ° AN | |

In this case, you should consider the following possible causes, and you should either
change the test conditions while checking the accuracy assured ranges "14.2 Measure-
ment Range and Accuracy" (p. 343), or you should consider the measured values as values
for reference.

» 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.

[Heferenue Value ]
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About the test signal mode

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

Open circuit voltage (V) mode

This voltage value is the value which is applied across the two terminals of
the series combination of the object which is being tested and the output
impedance. As for the voltage which is applied across the terminals of the
object which is being tested (by itself), if required, you should either check
the monitor voltage value, or select constant voltage (CV) and set a voltage
value across these terminals.

| \%

Constant current (CC) mode

You should select this if you wish
to set the current passing through
the object to be tested to a con-
stant value.

CcC
Output impedance N
Object under

H test

Ccv

L

Constant voltage (CV) mode

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 (V) mode and Constant voltage (CV) mode setting

Measurement mode (p. 72)

Open circuit voltage setting range 0.005 V to 5.000 V
Open circuit voltage accuracy +10%rdg. £10 mV
Output impedance 100Q2+10 Q2

NOTE

0.005 V to 2.500 V
+10%rdg. £10 mV
25015Q

Depending on the sample, you may not be able to perform constant voltage measurement. In

this situation, the following mark will be displayed:

o7

L
8 J. U
ADJ
ac 4.8 ™
OFF ac 978, Buk
CINCORIATION o dsz)] oS
FREQ 1.0000kHz  JUDGE OFF OPEN  OFF

Qa0 D O n| 0 -

Constant voltage measurement will not be performed.

Change the constant voltage level so that it is less
tor values.

Example: Range in which constant voltage operati
C at 10 kHz

The sample impedance Zm is as follows:

Zm=Rm +jXm=01[02]-j15.9 2]

than or equal to the displayed Vac moni-

on is supported when measuring a 1 uF
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NOTE The impedance Zm' observed from the generator is as follows:
Zm'=Ro+Zm=100[02]-j15.9 2] Ro: Output resistance (100 [Q])
Accordingly, the voltage Vm across both leads of the sample is as follows:

_ |Zm|xVo _ 15.9[1021% Vo

Vo: generator output
|[Zm' | 101.3[ 2]

Vm

Because the generator output voltage range is 5[mV] to 5[V], the CV operation range per
the above expression is Vm = 0.8[mV] to 0.78[V].
In low Z high accuracy mode, the output resistance Ro becomes 25 [Q)].

. Constant current (CC) mode setting

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

0.01 mA to 50.00 mA 0.01 mA to 100.00 mA
+10%rdg. +10 pA +10%rdg. 10 pA
100 Q +10 Q 25Q 150

NOTE Testing some types of sample is not possible using constant current. In this case, the following
— - = symbol appears on the display:

uonoung ¥ ¢ 493deys

0.013 °

Vac 4.872 ¥ -

@
lac 978 Buh
ik 1 SYS

FREQ  1.0000kHz JUDGE OFF OPEN  OFF

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
values.

Example: When a 1 mH impedance is measured at 1 kHz, the CC operation range can be
obtained as follows.

Sample impedance Zm becomes as follows:

Zm =Rm +jXm =0 [2]-6.28 [Q] Xm = 27fL
The impedance Zm' observed from the generator is as follows:

Zm'=Ro +Zm =100[0Q]-j6.28 [Q] Ro: output resistance (100 [Q2 ])
Accordingly, the current Im across both leads of the sample is as follows:

_ Vo _ Vo
IZm'|  100.2 2]

Im Vo: generator output

Because the generator output voltage range is 5 [mV] to 5 [V] (see the table of page 54),
the CC operation range per the above expression is Im = 49.9[uA] to 49.9[mA].
In low Z high accuracy mode, the output resistance Ro becomes 25 [Q)].
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4.2.3 Limiting the Voltage and 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.

For this reason, set a limit value to restrict the voltage that can be applied to the test sample or current that
can flow to the test sample. Enabling the limit function will result in increased measurement times due to use
of software feedback control.

When open circuit voltage (V) mode or

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

When constant current (CC) mode is set: Set the voltage limit.

Procedure

1 LCR Measurement Screen LCR Basic Settings

4.99163kQ - 4. 99192kQ

OFF -0.384 °
o Vac 998. 4mV

& 0.014 . lac 20000
Vac 978. 2my —_— S

OFF lac 196, Ouh

INFORMATION

FREQ 1.0000kHz  JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT LIMIT |DC BIASE TRIG
LIMIT OFF AVG  OFF LOAD
RANGE AUTO 10k DELAY 0.0000s CABLE

LON I OFF SYNC  OFF SCALE
1 SYNC QFF DEBIAS OFF RANGE N SPEED DELAY SYNC
Z00M ON | INFO DC AUTO 10k@  HWED 0.0000s  OFF

1.0000kHz ¥V 1.000V OFF INT

When the measurement signal level is a When the measurement signal level is a
voltage (V, CV) current (CC)
Current Limit Setting Voltage Limit Setting

4. 99283k o 4. 99723k

-0.385 ° -0.393 °
Vac 894, 2ny Vac 4.930 VGEB
lac 199. 1A lac 986.6uA

LIWIT LIHIT

10 0.0 0 mA

= NN
xm AMAMMAMA

* You can check the measurement signal level on the monitor display.
» The monitor display is different for V, CV, and CC.

NOTE First set the measurement signal level, and thereafter set the voltage or current limit.
——= The setting for voltage or current limit changes automatically to current or voltage limit,
according to the present measurement signal mode setting.
See "4.2.2 Setting the Measurement signal level” (p. 52)
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3 Current Limit Setting

4. 99283kQ

-0.385 °
Vac 994. ZnV
lac 199. 1uA

10 0.0 0 mA

LIMIT

4 Current Limit Setting

4. 99283kQ

-0.385 °
Vac 984, 2mY
lac 189, 1uA

1 0 0.0 0 mA

G

Select ON/OFF for the limit function.

OFF Disables the limit function.

ON Enables the limit function.

Use E or E to enter the limit value.

Limit range
Mgasurement Limit set Setting range
signal mode
V, CV Current limit 0.01 mA to 100.00 mA
CcC Voltage limit 0.005Vto5V

Current limit accuracy : £10%rdg. £10 mA

Voltage limit accuracy : £10%rdg. +10 mV

When the limit function is on, you may encounter a display such as the following.

Example: When constant voltage (CV) setting

Vac 4.872 ¥
lac 978.6uAT®

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.

5 Press 34N to close the setting screen.

A 786 ¥
Lu
| 958. 9uA
“ﬂ SYS

When a voltage or current in excess of the applica-
ble limit value is not applied to the sample so that
the measurement signal level setting is not
reached, changes to the measurement signal level
are canceled.

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.

uonoung ¥ ¢ 493deys
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| 4.2.4 Setting the DC bias

You can superimpose a DC voltage on the measurement signal during capacitor measurement.

Procedure

1 LCR Measurement Screen LCR Basic Settings

4. 99192kQ

-0.384 °
Vac 998. 4mV
lac 200.0uA

Vac 978.2mY
lac 196.0uA

INFORHATLON
FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFQ DC

2 LCR Basic Settings

OFF INT

1.0000kHz ¥ 1.000V OFF

AUTO  10kQ MED OFF 0. 0000s OFF

4.99192kQ

-0.384 ° Press [DC BIAS |.

Vac 998. dmY
lac  200.0uA

| ADVANCED |

FREQ LEVEL LIMIT |DC BIASI

1.0000kHz Vv 1.000V OFF

MED OFF

AUTO 10kQ 0. 0000s OFF

3 DC Bias Setting

4.99248kQ

-0.386 ° Select ON/OFF for the DC bias.

Vac 992. Im¥
lac 198, 7TuA OFF Disables DC bias.

DC BIAS

ON Enables DC bias.

Press this button when using an external

DC bias unit.
a2l The DC bias will be set to ON, and the bias

value will be set to 0.00 V.
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4 DC Bias Setting

4. 99213kQ

Use E or E to set the DC level to
superimpose.

-0.378 °
Vac 991.9u¥ » Settable range :
| 198, 7TuA :
e = - -5.00 V to 5.00 V (Normal mode)

-2.50 V t0 2.50 V (low Z high accuracy mode)
« If you make a mistake during input:

press to cancel the input and start again.

5 Press J3{AM to close the setting screen.

NOTE » The DC bias function is specifically for capacitor measurement. If it is used for resistor,
DV ik _  inductor, and other elements with low DC resistance, the following are likely.
* Normal measurement is not possible
* AUTO ranging is unable to determine a range.
» The DC bias function cannot be set during DC resistance measurement.
» The DC bias function cannot be configured when the : MEASure : ITEM setting has been
configured to perform Rdc measurement.
» When superimposing a DC voltage that falls outside the valid setting range for the built-in
DC bias function, refer to "Appendix5.1 How to Supply a DC Bias Voltage"(p. A7).
* When superimposing a DC voltage on a coil or the like, refer to "Appendix5.2 How to
Supply a DC Bias Current"(p. A9).

« If the total value for the measurement signal level (AC level setting value x /2 + DC bias

setting value) will become > 5./2 [V], the measurement signal cannot be raised any
higher. Reduce the AC level or DC bias value, and then configure the setting. In low Z
high accuracy mode, the AC level and DC bias value can be set when the total value is in

the range of 2.5,/2 [V] or below.

uonoung ¥ ¢ 493deys
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4.2.5 Perform Measurements with User-defined Timing
(Trigger Measurement)

Triggering is the process of controlling the start and stop of recording by specific signals or conditions (crite-
ria). When recording is started or stopped by a specific signal, we say the trigger is "gapplied" or "triggering
occurs".

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

Trigger signals are automatically generated internally to repeat mea-

Internal Trigger
surement.

Measurements are triggered by an external signal.

External trigger Manual measurement triggering is also available.

Procedure

1 LCR Measurement Screen LCR Basic Settings

4.99192kQ

-0.384 °

Vac 978. 2mY
lac 196.0uA l BASIC I
IHFORHATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS QOFF

ZOOM ON | INFO DC

2 LCR Basic Settings

Vac 998. 4mV
lac  200.0uA

1.0000kHz ¥ 1.000V

-

AUTO  10kQ 0. 0000s OFF

4. 99192kQ

Press | TRIG

-0.384 °
Vac 998. 4my
lac  200.0uA

| ADVANCED |

1.0000kHz Vv 1.000V OFF OFF

I ) N

AUTO 10k& 0.0000s OFF
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3 Trigger Setting
4.99242kQ
Select the trigger type.
-0.385 °
Vac 992. tm¥ .
lac 198. 7uA INT Internal trigger Automatically repeats mea-

surement.

TRIGGER

. Input the trigger manually via
EXT External trigger EXT I/O or from the interface.

When is selected

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

* Press on the screen to manually input a trigger: Measurement is performed once.

 Input via EXT I/0: Measurement is performed once each time a negative logic pulse signal is applied.
See "Connector Type and Signal Pinouts" (p. 310)

* Input from interface: Measurement is performed once when *TRG is transmitted.
See LCR Application Disk - Communication Commands

uonoung ¥ ¢ 493deys

is displayed on the screen.

When External Trigger When External Trigger

4.99234kQ 4.99234k0

— 0,384 °

B -0.384 By
Vac  993. 7mV e

OFF lac 199.0uA D

INFORHATION

FREQ  1.0000kHz ~ SPEED MED
¥ 1. 000V ’ TRIG  EXT FREQ LEVEL @ LIMIT §DC BIASH TRIG
OFF EXT

LIMIT OFF AVG  OFF 1.0000kHz ¥ 1.000V OFF

RANGE AUTO 10k DELAY 0.0000s

e o DEBIAS OFF RANGE W SPEED DELAY J| SYNC

4 Press (I to close the setting screen.
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| 4.2.6 Setting the Measurement Range

Setting the method for determining the measurement range

(AUTO, HOLD, JUDGE SYNC)

There are the following three methods for setting the measurement range.

The most suitable test range is set automatically.

AUTO (This allows the most suitable measurement range to be set when measuring,
for example, a test sample whose impedance varies greatly with frequency or
a test sample whose nature is unknown.)

HOLD The measurement range is fixed. The range is set manually.
(When the range is fixed, high-speed measurement is possible.)

The optimal range is set automatically based on the comparator and
BIN measurement judgment standards.

JUDGE SYNC (This allows the optimal range to be fixed relative to the comparator and BIN
measurement judgment results when testing a sample whose impedance var-
ies greatly with frequency.)

NOTE » The ranges are all defined in terms of impedance. Therefore, for a parameter other than
vl _  impedance, the value is obtained by calculating from the measured values of |Z| and 6.
See "Appendix1 Measurement Parameters and Calculation Formula"(p. A1)
* When the HOLD and AUTO settings are activated when the judgment synchronization
setting is on, the judgment synchronization setting is automatically turned off.
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Setting AUTO Ranging

Procedure

1 LCR Measurement Screen

4.99163k<

OFF

KA 0.014 °

Vac 978. 2mV

OFF lac 196, 0uA

1NFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k& DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON [ INFO DC

2 LCR Basic Settings

4.99192kQ

-0.384 °
Vac 998. 4mY
lac 200.0uA

- ADVANCED |

1.0000kHz V¥ 1.000V
-

l RANGE l SPEED
0.0000s OFF

3 Range Setting

4. 99298kQ

-0.392 °
Vac 997 4m¥
lac  199.8uA

RANGE

JUDGE SYNC  OFF

1k

LOW Z OFF

EXIT

MIN

MAX

EXIT

4 Press JI24II to close the setting screen.

Press

Press

LCR Basic Settings

4. 99192kQ

-0.384 °
Vac 998. 4mV
lac 200.0uA

~ ADVANCED

1.0000kHz ¥ 1.000V OFF

AUTO 10k  MED OFF 0.0000s OFF

RANGE

AUTO

The ranges that can be set vary with the fre-
quency. (p. 67)

When you want to control the AUTO ranging
range:

See "AUTO range limit function" (p. 64)

If the instrument is being used outside the limits of
its specification, the suitable range may not be set
in auto ranging function. In this case, check the
accuracy assured ranges in "14.2 Measurement
Range and Accuracy" (p. 343) and then change
the test conditions.

uonoung ¥ ¢ 493deys
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AUTO range limit function

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

Procedure

LCR Basic Settings

4. 99192kQ

1 LCR Measurement Screen

-0.384 °
Vac 998. 4mV
lac 200.0uA

978. 2myY
lac 196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k& DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Basic Settings

4.99192kQ

1.0000kHz ¥ 1.000V OFF

AUTO  10kQ MED OFF 0.0000s OFF

Press | RANGE

-0.384 °
Vac 998. 4mY
lac 200.0uA

| ADVANCED |

1.0000kHz ¥ 1.000V OFF

| RANGE I SPEED

OFF 0.0000s OFF EXIT

Range Setting

4.99298kQ

-0.392 ° Press | AUTO

Vac 897 4mY
lac 199.8uA

If the instrument is being used outside the limits of its
specification, the suitable range may not be set in
auto ranging function. In this case, check the accura-
10Q 1kQ MIN cy assured ranges in "14.2 Measurement Range
and Accuracy" (p. 343) and then change the test con-

JUDGE SYNC| OFF
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Range Setting

4.99298kQ

-0.392 °

Vac 997. 4mY
lac  199.8uA

RANGE

HOLD AUTO JUDGE SYNC  OFF

4.99265kQ

-0.394 ° Select the AUTO range lower limit range.

Vac 994, 1mY
lac 199, 1uA

uonoung ¥ ¢ 493deys

Touch JE34NEE to accept the lower limit range.

(o)

Return to step 4, touch V@ , and select the AUTO range upper limit range.

8 Press J24JIM to close the setting screen.

NOTE When canceling the AUTO range limit function, set the lower limit range to 100 mQ and the
— . upper limit range to 100 MQ.

~

Screen displayed when the AUTO range limit function has been enabled
Example: When the upper limit range is set to 1 kQ and the lower limit range is set to 1 MQ

4.99092kQ

0.005 ° Operation is only enabled within the set AUTO ranging

Yac 990. 4my
lac 198.5uA range.

RANGE

HOLD AUTO JUDGE SYNC| OFF

10kQ 100kQ MR
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Setting the Ranging to HOLD

Procedure
1 LCR Measurement Screen LCR Basic Settings
4 99163'(9 4.99192kQ
-0.384 °
o Vac 998, 4mVY
Oo 014 lac  200.0uA
Vac 978. 2mV e ————
lac  196.0uA ADVANCED
INFORHATILON
FREQ 1.0000kHz  JUDGE OFF OPEN  OFF
v 1,000V SPEED  MED SHORT  OFF LEVEL § LIMIT §DC BIASH TRIG
LIMIT OFF AYG  OFF LOAD ~ OFF 1.0000kHz ¥ 1.000v  OFF OFF INT
RANGE AUTO 10k¢ DELAY 0.0000s CABLE Om ; ;
LOW Z OFF SYNC  OFF SCALE OFF
J SYNC OFF DCBIAS OFF RANGE | SPEED DELAY J§ SYNC
700M ON AUTD 10k@  MED OFF 0. 0000s OFF
2 LCR Basic Settings
4.99192kQ
-0.384 ° Press | RANGE
VYac 998. 4mY
lac  200.0uA
' ADVANCED |
FREQ LEVEL LIMIT §DC BIASH TRIG
1.0000kHz ¥ 1.000V  OFF OFF INT
I RANGE I SPEED DELAY W SYNC
W MED OFF 0.0000s OFF EXIT
3 Range Setting
4.99227kQ
~0.386 ° Press | HOLD

VYac 997.9mY
lac  199.9uA

JUDGE SYNC  OFF

LOW Z OFF m
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4 Range Selection To select the measurement range.
The ranges that can be set vary with the frequency.
4.99227kQ

Select-
Frequency able Range Settings screen

—0.386 °

ranges

Vac 997.9mY

lac_ 199.9uA bC
AUTO JUDGE SYNC  OFF “
HOLD AUTO JUDGE SYNC  OFF 0.0(21 Hz gnggg
(0]
10.000 kHz

I I N N

AUTO JUDGE SYNC|  OFF “
10.001 kHz | 100 mQ

to (oo ] o | oo ] oo ] o [
100.00 kHz Yl o0 [ o | o | MAX

LOW Z OFF “
Set the test range according to the combined impedance value (@)
of the sample to be tested and the test cables. >
AUTO JUDGE SYNC|  OFF “ %
100.01 kHz -~
to oo | e f o | oo |t | e
200.00 kHz Bl o0 | o | WAX B
2 OFF -
(o] B
A
T
Test range ] AUTO Ranging Range c
guaranteed range g
100 MQ 8 MQ to 200 MQ 8 MQ or more g-
10 MQ 800 kQ to 100 MQ 800 kQ to 10 MQ S
1 MQ 80 kQ to 10 MQ 80 kQ to 1 MQ
100 kQ 8 kQ to 1 MQ 8 kQ to 100kQ
10 kQ 800 Q to 100 kQ2 800 O to 10 kQ
1kQ 80 Q to 10 kQ 80 Q to 1 kQ
100 Q 8 Qto 100 O 8 Q1o 100 O
10Q 800 mQ to 10 Q 800 mQ to 10 Q
10 80 mQ to 1Q 80mQto1Q
100 mQ 10 mQ to 100 mQ 0 Q to 100 mQ

NOTE » The guaranteed accuracy range varies depending on the measurement conditions.
e — See Check the accuracy assured ranges in "14.2 Measurement Range and Accuracy" (p. 343)

» Changing the set range when auto ranging 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 "OVER FLOW" or "UNDER FLOW", that means that mea-
surement 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 outside the display range
(p. 337), "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.

5 Press 4N to close the setting screen.
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NOTE

* 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

sample being tested and the test cables. Therefore it can happen that testing is not possi-
ble, if the test range is held with HOLD only upon the basis of the impedance of the sam-
ple under test. If this happens, you should change the test range, making reference to "8.1
Setting Open Circuit Compensation” (p. 215) and "8.2 Short Circuit Compensation" (p. 224).

* When the measurement value is outside the guaranteed accuracy range, the following

icon appears at the top of the screen.

Reference Value

4.94801kQ

OFF

n _0001 ° AN |

In this case, you should consider the following possible causes, and you should either
change the test conditions while checking the accuracy assured ranges "14.2 Measure-

ment Range and Accuracy" (p. 343), or you should consider the measured values as val-
ues for reference.

» 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.

[ Reference Value |
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Judgment synchronization setting

When the judgment synchronization setting is enabled and you want to set the optimal range relative to the

comparator or BIN measurement judgment standards, it is necessary to re-set the range with | HOLD . When

performing comparator or BIN measurement of a sample whose impedance varies greatly with the frequency,
you can fix the measurement range to the optimal range relative to the judgment standards.

NOTE » This setting is only available when the judgment standards have been set for comparator
and BIN measurement (p. 100).
* 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, AUTO
range operation will be used when no judgment standards have been set.

Procedure Example: Comparator

1 LCR Measurement Screen LCR Basic Settings

4. 99268kQ
IN

0.020 °
IN Vac 967. 2mV

o
0- 020 lac 183. TuA
I N Vac 967. 2mv —
lac  183. TuA | BASIC l Rdc ADVANCED
INFORMATION

FREQ  1.0000kHz JUDGE COMP OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Basic Settings

4. 99268ke
IN Press | RANGE

0.020 °
IN Vac 967. 2mY
lac 193.7uA

1.0000kHz ¥ 1.000V

AUTO  10kQ MED OFF 0. 0000s OFF

- ADVANCED |

1.0000kHz ¥V 1.000V

| RANGE I SPEED -

0.0000s OFF EXIT
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3 Range Setting
D Turn the judgment synchronization setting on
4.99282kQ or off.
IN
0.019 ° OFF Disables the judgment synchronization
. setting.
IN Vac 967. ImV
lac_193. 7uA ON Enables the judgment synchronization set-
ting.

AUTO

R

LOW Z OFF m EXIT
4 Press Q34U to close the setting screen.

NOTE » The ranges that can be set vary with the frequency. (p. 67)

* When only, D, or Q has been set, 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 "Appendix1 Measurement Parameters and Calculation Formula"(p. A1)

Parameter combination conditions for the judgment synchronization setting

The third parameter
AC | OFF | z Y Rs | Rp X G B Ls Lp | Cs | Cp 0 D Q
OFF X ( (] A A A A A A A A A X x X
z (] (] (] A A A A A A A A A (] (] (]
Y (] (] (] A A A A A A A A A (] (] (]
Rs A A A A A A A A A A A A (] (] (]
g R | A | A A | A A|A| A A A | A A A | O 0| 0
Elx | alalalalalalalalajajala|e]e] e
.% G A A A A A A A A A A A A (] (] (]
“E B A A A A A A A A A A A A ( (] (]
= Ls A A A A A A A A A A A A ( (] (]
Lp A A A A A A A A A A A A ( (J (]
Cs A A A A A A A A A A A A ( (] (]
Cp A A A A A A A A A A A A ( (] (]
0 X ( ( (] (] (] (] (] { (] (] (] X X X
D X [ J ([ J o [ J [ J o [ J ([ o [ J o X X X
Q X [ o [ ] [ J [ J o [ J o o [ J o X X X
X |Invalid setting (treated as range)
/A [Set from ideal value since phase angle cannot be calculated.
@ [Setting prohibited.
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A Low Z High Accuracy Mode

In low Z high accuracy mode, an output resistance of 25 Q is used so that adequate current can flow to the
measurement sample, allowing highly accurate measurement.

Procedure

1 LCR Measurement Screen LCR Basic Settings

501. 76mQ

501. 93mQ

-0.015 °
Vac 5.057mY
lac 10.08mA

-0.023 °

Vac 5.056mV

lac 10.08mA | ADvANCED |

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE  AUTO 1¢  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Basic Settings

1.0000kHz V 1.000v

-

AUTO 19 OFF 0.0000s OFF

501. 93mQ

(®)
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-0.015 ° Press | RANGE
Vac 5.057mY
lac 10.08mA

| ADVANCED |

1.0000kHz ¥V 1.000V OFF

| RANGE l SPEED
W 10

OFF 0.0000s OFF

3 Range Setting
501. 89mQ
Select ON/OFF for the low Z high accuracy
mode.
-0. 011
Vac 5.058mY .
lac 10.08mA OFF Sets the low Z high accuracy mode to
OFF.
CIEN  AUTO JUDGE SYNC  OFF “
e ON Sets the low Z high accuracy mode to ON.

4 Press 4N to close the setting screen.
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NOTE * Low Z high accuracy mode is only available for the 100 mQ and 1 Q ranges.
I e Refer to the following.

No. Measurement range to 1 kHz to 10 kHz to 100 kHz | to 200 kHz
1 100 MQ2
None

2 10 MQ

3 1 MQ

4 100 kQ2

5 10 KO Normal mode only

(setting not possible for low Z high accuracy mode).

6 1 kQ

7 100 QQ

8 10 Q

9 10

10 100 MO Low Z high accuracy mode/ normal mode

» The valid setting range for the measurement signal level varies in low Z high accuracy
mode (p. 54).

» Changing the low Z high accuracy mode setting while open compensation, short compen-
sation, or load compensation is enabled causes the compensation values to be disabled.
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4.2.7 Setting the Measurement speed

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

Procedure

1 LCR Measurement Screen LCR Basic Settings

4.99163kQ

4.99192kQ

-0.384 °
Vac 998. 4mV
lac  200.0uA

- gasic )| Rdc | apvancep |
—
LeveL f LimiT Boc BiasH TRIG

0.014 °

Vac 978. 2my
lac  196. 0uA

INFORMATION
FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1. 000V SPEED MED SHORT OFF

2 LCR Basic Settings

4. 99192kQ

Press| SPEED

-0.384 °

Vac 998. 4mV
lac 200.0uA

| ADVANCED

FF INT

1.0000kHz Vv 1.000V OFF 0

0.0000s OFF EXIT

uonoung ¥ ¢ 493deys

3 Measurement Speed Setting

4. 99330kQ

To select the measurement speed.

FAST Performs high-speed measurement.

-0.39 °
Vac 994, 3mY MED This is the normal measurement speed.

lac  199. 1uA

SLOW Measurement precision improves.

Measurement accuracy is better than

SLow2 SLOW.

SLOW SLOw2

Measurement speed varies with the measurement

conditions.

See "About Measurement Times and Measurement
Speed" (p. 352)

4 Press Q24NN to close the setting screen.

NOTE The waveform averaging function allows you to set the measurement speed at a higher
— —= |evel of detail. When the waveform averaging function is enabled, speed settings are not
available. Disable the waveform averaging function before setting the speed.
See "4.5.2 Setting the Detection Signal Waveform Averaging Count (Waveform Averaging
Function)" (p. 128)
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| 4.2.8 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.

With internal trigger

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

------ »

Measurement value output

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 stabili-

zation time period until the results is reliable.)

Average over the number of averaging times based on trigger input.

® o

M1 +M2+M3

M1 +M2+M3+M4

M2+M3 +M4+MS5

-

M3 +M4+M5+M6

Time

Arithmetic mean

Measurement points

M4+M5+M6+M7
4

4

MS5+M6+M7+M8

M6+M7+M8+M9

4

M7+MSE+MI+MI10
4

Measurement value output

MI+M2+M3+M4

4

4

MS5+M6+M7+M8

Time
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Procedure

1 LCR Measurement Screen LCR Basic Settings

4.99192kQ

-0.384 °
VYac 998. 4mV
lac  200.0uA

Vac 978. 2mY
lac 196.0uA

INFORHATION
FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS QOFF

ZOOM ON | INFO DC

2 LCR Basic Settings

1.0000kHz ¥ 1.000V

-

AUTO  10kQ 0.0000s

4. 99192kQ

-0.384 ° Press | AVG
Vac 998. 4mY
lac 200.0uA

| ADVANCED

1.0000kHz Vv 1.000V OFF IN

e | Ave_l

AUTO  10kQ MED é 0.0000s OFF

3 Number of Averaging Times Setting

4. 99145kQ Use E or E to enter the number of aver-

. Vdc  777. 4n¥ aging times.
0.014 \Ildc égggue
4.99099kQ ac or8.anl

lac
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Settable range: 1 to 256 times

AVERAGE

When you want to turn off the averaging

function: Press | C

The number of averaging times is set to 001, and the
averaging function is set to OFF.

4 Press 2l to close the setting screen.
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4.2.9 Setting the Delay Time until Measurement Data
is Captured (Trigger Delay)
The delay time period from input of the trigger signal to measurement can be set. With this function it is possi-
ble 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. 79)

Procedure

1 LCR Measurement Screen LCR Basic Settings

4.99163kQ

4.99192kQ

-0.384 °
Vac 998. 4mV
lac  200.0uA

0.014 °

Vac 978. 2mY
lac 196.0uA

Rdc | ADVANCED |

INFORHATION

FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1.000V SPEED MED SHORT OFF
LIMIT OFF AVG LOAD  OFF

1.0000kHz V 1.000v OFF OFF INT

2 LCR Basic Settings

4. 99192kQ

-0.384 °

Vac 998 4nY Press| DELAY
lac  200.0uA

- ADVANCED |

OFF OFF INT

1.0000kHz vV 1.000¥

AUTO  10kQ MED

4. 99266kQ

-0.385 ° Use E or E to enter the delay time.

Vac 992, 2mY
lac  198. TuA

TRIG DELAY

1.0 000 s
uuu:u When you want to turn off the trigger delay

function: Press | C

4 Press Q24U to close the setting screen.

NOTE When trigger delay is used, the LED for indicating that measurement is in progress is lit from when
the trigger is input until measurement ends.

Settable range: 0 s to 9.9999 s with resolution of 0.1 ms

The set time is setto 0 s.
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4.2.10 Applying the Signal to the Sample during
Measurement Only
(Trigger Synchronous Output Function)

This function generates measurement signal output after trigger input and applies the signal to the sample
only during measurement. You can also set a delay time to ensure that data is acquired after the sample sta-
bilizes.

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

See "Trigger delays and the trigger synchronous output function" (p. 79)

Procedure

1 LCR Measurement Screen Application Settings

LCR

Y

4.99192kQ

-0.384 °
Vac 998. 4mV
lac  200.0uA

Vac 978. 2mV¥
lac 196.0uA

Rdc | ADVANCED |

INFORMATION
FREQ  1.0000kHz JUDGE  OFF OPEN  OFF
v 1. 000V SPEED MED SHORT OFF
LIMIT OFF AVG LOAD  OFF

1.0000kHz Y 1.000V OFF OFF INT

2 Application Settings

(®)
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4. 99192kQ

-0.384 ° Press| SYNC

Vac 998. 4mY
lac  200.0uA

| ADVANCED |

OFF

1.0000kHz Vv 1.000Y OFF INT

)

AUTO  10kQ MED OFF 0.0000s é

3 Trigger Sync Setting

Select ON/OFF for the trigger synchronous

4.99313kQ output function.

-0.407 °

Vac 985 6mV OFF Disables the trigger synchronous output func-
lac_ 197. 4uA tion.

TRIG SYNC

Enables the trigger synchronous output func-

0 . 0 0 1 0 S oN tion.

alalala]e
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4

-0.407 °

TRIG SYHC

0.

Trigger Sync Setting

4.99313kQ

Use E or E to set the wait time from after
the measurement signal is output by applying
a trigger to the start of measurement.

Vac 985.6mY
lac  197.4uA

0010 s

Settable range: 0.0010 s t0 9.9999 s

uuuuu - When you want to return the time to the ini-

G

tial state: Press | C

The set time is set to 0.0010 s.

5 Press Q24NN to close the setting screen.

NOTE _ -

When the trigger synchronous output function is set to ON, the measurement time will
increase due to the incorporation of a wait time between output of the measurement sig-
nal and data acquisition.

See"14.3 About Measurement Times and Measurement Speed" (p. 352)

When the trigger synchronous output function is set to ON, the set level may be output
momentarily if a measurement condition is changed.

The measurement signal is output when the trigger signal is input and stops after mea-
surement ends.

When the contact check timing is set to either | EOTH \ or \ BEFORE \ for the contact check
function, the trigger synchronous output function is automatically turned on. Set the time
to wait until the start of measurement.

See "4.5.4 Checking Contact Defects and the Contact State (Contact Check Function)" (p. 132)
In CONTINUOUS measurement mode, the measurement signal stops after measure-
ment of the last panel ends.
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Trigger delays and the trigger synchronous output function

The trigger delay function allows you to set a delay time from the time the trigger signal is input until measure-
ment. The trigger synchronous output function outputs the measurement signal only during measurement and
allows you to set a delay time that will be allowed to elapse before data is acquired.

The measurement process is as follows:

Trigger delay: on; trigger synchronous output: off

Measurement
[ L]
Trigger Signal
Iﬂ‘
O
>
[
Measurement , =
signal ! 2
¢ I
: o
: Trigger Delay p)
¢ p| Data acquisition -n
. c
=
3]
=
o
S

Trigger delay: on; trigger synchronous output: on

Measurement
® ®

Trigger Signal

\O_N‘

1

1

1

L}

:
Measurement :
signal :

:

1

1 ) Trigger synchro-

: Trigger Delay nization delay 5 —

:< P& N ata acquisition

NOTE When the range synchronization function has been set, the range settings at which the trigger
— = delay and trigger synchronous output function are enabled vary with the parameter settings.

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

AC+DC measurement AC measurement range
DC measurement only DC measurement range
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4.3 Setting DC Resistance Measurement

The DC resistance Rdc can be measured by outputting a 2.0 V (fixed) DC signal. The measurement process

is as follows:

1. Measure the DC resistance with an applied voltage of 2.0 V.

2. Measure the DC resistance with an applied voltage of 0 V and use the result as the offset value.
3. Using the offset value, reduce the measurement error.

4. Output the Rdc measurement value.

NOTE -~

It is necessary to set the line frequency for the power supply being used so that the instru-
ment can reject noise. Set this parameter to the frequency of the commercial power sup-
ply being used before using the instrument to make measurements. Failure to properly set
the line frequency will prevent you from acquiring stable measurement values.
See"4.3.4 Setting the Line Frequency" (p. 87)
To measure DC resistance, you need to set Rdc in the measurement parameters beforehand.
See "1.3.7 Parameter Settings Screen" (p. 28), "4.1.2 Setting Display Parameters" (p. 47)
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.
The DC bias function cannot be enabled when DC resistance measurement is performed.
When the sample is a capacitor, it may not be possible to perform DC resistance mea-
surement normally.
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.
See "4.3.2 Setting the DC Measurement Delay Time (DC Delay)" (p. 83)

"4.3.3 Setting the Offset Measurement Delay Time (Adjustment Delay)" (p. 85)

Adding Rdc to Measurement Parameters

[' - UKMAT LON
Q  1.0000kHz
d 1. 000V

LCR Measurement Screen

Select the parameter you want to change.

978. 2myY
196. OuA

Vac
lac

JUDGE OFF
SPEED MED

OPEN  OFF
SHORT OFF

Parameter Setting

4. 99138kQ

0.012 °
4. 99106kQ

Vdc
Idc
Vac
lac

777, 4nY
155. 8uA
978. 1mY
196. QuA

Press| Rdc

3 Press J340IN to close the setting screen.
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4.3.1 Configuring the Temperature Correction Function

The principle of temperature correction (see "Appendix9 Temperature Correction Function (TC)"(p. A13)) can
be used to convert resistance values to a reference temperature value and display the results. Be sure to
read the following when connecting the 9478 Sheath type temperature probe to the TC SENSOR terminal on
the back of the instrument.

See "2.5 Connecting a Temperature Probe" (p. 33)

NOTE When a 9478 Sheath type temperature probe is not connected, this function cannot be
enabled. Attempting to do so will cause “TC ERR" to be displayed as the Rdc measurement
value. (p. 363)

Procedure

1 LCR Measurement Screen

Rdc Basic Settings
4.99138kQ

o Vdc 777, 4mV
0.012 Idc  155. 8uA

Vac 978, InV
4. 99106kQ lac 196, OuA

M| Aovancep |

Vdc 777 4mV
Idc  155.8uA

Vac 978. lmY
lac 196.0uA

INFORHATION
FREQ  1.0000kHz JUDGE OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AYG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS QOFF

ZOOM ON | INFO DC

éMP ADJ @ DC DELAY @ADJ DELAY@LIN

OFF 0.0000s  0.0030s

AUTO  10kQ MED OFF
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Rdc Basic Settings
4.99138kQ

o Vdc 777 4mV
0.012 Idc  155. 8uA Press |TEMP ADJ |,

Lomiooe i B

[ ADVANCED |

|| TEMP ADJ l DC DELAY @ADJ DELAY@LINE FREQ

é 0.0000s  0.0030s 60Hz
RANGE SPEED V'

AUTO  10kQ MED OFF
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3 Temperature Correction Function Setting
— Turn the temperature correction function on or
: k
4.99285kQ off.
o Vdc
0.020 Idc OFF Disables the temperature correction func-
4. 99455k0 Vac tion.

lac

TEHP ADJ g
Enables the temperature correction func-
OFF “ tion.

¥

BASE [N
(VS 3930ppm

4 Reference Temperature Setting

4.99288kQ

Press | BASE | and use the numeric keypad to

0.019 ° ‘{35 37 set the reference temperature.

4. 99480kQ Vac
LS Settable range: -10°C to 99.9°C

Press key to confirm the setting.

4. 99284kQ

Press | COEF | and use the numeric keypad to

0.021 © Yﬂi 3. set the temperature coefficient.

4.99462kQ Vac

TEMP ADJ

Settable range: -99999ppm to 99999ppm

Press 1M key to confirm the setting.

6 Press 24NN to close the setting screen.
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4.3.2 Setting the DC Measurement Delay Time
(DC Delay)

This section describes how to set the time allowed to elapse before DC resistance measurement starts, for
example when switching from measurement using an AC signal to DC resistance measurement. This delay
time serves to delay measurement until the DC level stabilizes.

When number of averaging times is 1

Setting changed

r——
+ Changed from AC measurement to I%) DC delay Measure DC _ADJ delay
DC measurement (fpitial valis: resistance (Initial yajue; §:0030 Measure offset End measurement
- Range changed e
When the number of averaging times is 2 or more
(The number of times is 2 in this example)
Setting changed
« Changed from AC measure- DC delay | Measure DC ADJ delay
ment to DC measurement I% l (H‘gg’égﬁé“s . resistance <'"‘“a'sgggl,$(;§)-003° Measure offset
« Range changed
DC delay Measure DC Measure DC _ADJ delay Measure Measure Obtain End
<8‘§§égﬁ&§?- resistance resistance (Initial value: 30030 offset offset average value measurement
L | L |
Measurement for set number Measurement for set number
of averaging times of averaging times
Procedure
1 LCR Measurement Screen Rdc Basic Settings

4. 99138kQ

B Vdc  777. 4m¥
0.012 Idc  155. 8uA

. v 978, 1mV
0.012 ° 15§ JiLém 4. 99106k ac 978.1n

4.99106kQ 13 % om

196. OuA

INFORMATION

FREQC 1.0000kHz  JUDGE OFF OPEN
v 1.000v J——— SHORT 2P ADJ [ DC DELAY MaD. DELAY[L IN
LIMIT OFF AVG  OFF LOAD OFF  0.0000s 00020
RANGE AUTO 10k@ DELAY 0.0000s CABLE

LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF RANGE SPEED
ZOOM ON | INFO DC AUTO 10k MED OFF

NOTE The time required until the DC signal level stabilizes differs depending on the test sample to

B e . 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 stabi-
lizes.

uonoung ¥ ¢ 493deys




84

4.3 Setting DC Resistance Measurement

2

Rdc Basic Settings

4. 99138kQ

Vdc
Idc
Vac
lac

TTT. A
155. 8uA
978, mV
196. OuA

0.012 °
4. 99106kQ

- ADVANCED |

TEMP ADJ

|DC DELAY J/ADJ DELAYWL INE FREQ

OFF

MED OFF

AUTO  10kQ

0. 0030s 60Hz

Os

Delay Time Setting

4.99118kQ

Vdc
Idc
Vac
lac

777, 4n¥
155. 8uA
978, 2mV
196. OuA

0.0 000 s
adalala]-Bc

G

4 Press JS4NIN to close the setting screen.

0.012 °
4.99100kQ

DC DELAY

Press |DC DELAY |,

Use E or E to enter the delay time.

Settable range: 0 s to 9.9999 s

When you want to cancel setting of the delay

time: Press | C

The set time is setto 0 s.
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4.3.3 Setting the Offset Measurement Delay Time
(Adjustment Delay)

This delay time serves to delay measurement until offset measurement (0 VDC) stabilizes.

When number of averaging times is 1

Setting changed
» Changed from AC measurement to DC delay Measure DC ADJ delay
DC measurement % > (Initial value: 0 seconds) resistance (Inlt\als\e/glélnedso).OOSO Measure offset End measurement
» Range changed —

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

Setting changed
. - DC dela ADJ dela
Changed from AC measure (Initial valugz Measure DC (Initial value: 0,)(/)030 Measure offset
ment to DC measurement 0 seconds) resistance seconds) 0
* Range changed =5
Q
T
-~
(1)
=
i =N
P.C ‘dellay_ Measure DC Measure DC ADJ delay Measure Measure Obtain End r
(piial vals: resistance resistance “”'"a‘sgg'g':dg-"om offset offset average value measurement (@]
L ] L | m
Measurement for set number Measurement for set number M
of averaging times of averaging times g
(2]
=
]
Procedure S
1 LCR Measurement Screen Rdc Basic Settings

4.99138kQ

4.99138kQ

OFF

B 0.012 ° & s

o Vdc 777 4m¥
0.012 Idc 155.8uA

eomione i SR

4 991 06k9 Vac 978. ImV o
D lac  196. 0uA
INFORHATION
FREQ 1. 0000kHz JUDGE OFF OPEN
¥ 1. 000V SPEED MED SHORT
LIMIT OFF AVG QFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

- BASIC " Rdc " ADVANCED |
éMP ADJ B DC DELAY LIN

0.0000s  0.0030s

2 Rdc Basic Settings

4. 99138kQ

o Vdc 777.4mY
0.012 Idc  155. 8u

Yac 978. 1mV Press |ADJ DELAY|,
4. 99106k lac  196.0uA

 ADVANCED

OFF 0.0000s

AUTO  10kQ MED OFF

60Hz

TEMP ADJ @ DC DELAY |ADJ DELAY J|L INE FREQ
Os
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3 Adjustment Delay Setting

4. 98768kQ

Set the offset measurement time with E and
0.073 °© v .
1.054 ¥

Vac
lac 211.4uA

D] DELAY Settable range: 0.0030 s to 9.9999 s

0.0 03 0 s
uunuu When you want to revert the offset measure-

ment delay time to its default value: Press | C

The set time is set to 0.0030 s.
4 Press 34N to close the setting screen.
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4.3.4 Setting the Line Frequency

When performing DC resistance measurement, be sure to set the line frequency of the power supply being used.
Procedure

1 LCR Measurement Screen Rdc Basic Settings

4.99138kQ

o Vdc 777, 4mV
0.012 Idc  155. 8uA

Vdc 777 4mY 4. 99106k Vac ?ggéﬂx

Idc 155. 8uA lac

Vac 978. lmY
lac 196.0uA

INFORHATION

FREQ  1.0000kHz JUDGE OQFF OPEN  OFF
v 1.000V SPEED MED SHORT OFF
LIMIT OFF AVG QOFF LOAD  OFF

2 Rdc Basic Settings

4.99138kQ

o Vdc 777 4mV

0. 012 dc 1958l Press [LINE FREQ .

4. 99106k0 Yac 978. Im¥
' 196. Oufh

lac

(®)
-y
Q
T
(=g
(1]
=
H
[y
(@)
A
T
c
3
0
=
o
=]

| ADVANCED |

TEMP ADJ W DC DELAY WADJ DELAY

OFF 0.0000s  0.0030s

MED OFF

AUTO  10kQ

3 Line Frequency Setting

4. 99145kQ

Select the line frequency.
o Vdc 777 4nV
0.014 Idc  155. 8uk

4. 99099kQ Y:E %g SEX 50Hz Sets the line frequency to 50 Hz.

LINE FREQ

60Hz Sets the line frequency to 60 Hz.

EXIT

4 Press J24IIM to close the setting screen.

NOTE It is necessary to set the line frequency for the power supply being used so that the instru-
— = ment can reject noise. Set this parameter to the frequency of the commercial power supply
being used before using the instrument to make measurements. Failure to properly set the

line frequency will prevent you from acquiring stable measurement values.
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| 4.3.5 Setting the Measurement Range

AUTO

HOLD

JUDGE SYNC

Setting the method for determining the measurement range

(HOLD, AUTO, JUDGE SYNC)

There are the following three methods for setting the measurement range.

The most suitable test range is set automatically.
(This allows the most suitable measurement range to be set when, for example,
measuring a test sample whose nature is unknown.)

The measurement range is fixed. The range is set manually.
(When the range is fixed, high-speed measurement is possible.)

The optimal range is set automatically based on the comparator and
BIN measurement judgment standards.

(This allows the optimal range to be fixed relative to the comparator and BIN
measurement judgment results when testing a sample whose impedance var-
ies greatly with frequency.)

NOTE Selecting the HOLD or AUTO setting while the judgment synchronization setting is enabled
— = automatically disables the judgment synchronization setting.

Setting AUTO Ranging

Procedure

Vdc
Idc

Vac
lac
IHFORHMATION

FREQ  1.0000kHz JUDGE

v 1. 000V SPEED MED
LIMIT OFF AVG OFF
RANGE AUTO 10k® DELAY 0.0000s
LOW Z OFF SYNC  OFF

J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

LCR Measurement Screen Rdc Basic Settings

4. 99138kQ

o Vdc 777 4mV
0.012 Idc  155. 8uA

777, dm¥ Vac 978. mV
155. 8uA 4. 99106k lac 196.0uA

978. 1mV e 3

196. OuA l_|l ADVANCED

OPEN

SHORT e 10 LN

LOAD OFF 0.0000s  0.0030s
CABLE

SCALE RANGE W SPEED AVG

AUTO 10k  MED OFF
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2 Rdc Basic Settings

4.99138kQ

o VYdc 777.4mY

0.012 \Ildc J,?S'?“Q Press| RANGE
ac .M

4.99106kQ 196, OpA

lac

| ADVANCED

TEMP ADJ @ DC DELAY @ADJ DELAYQL INE FREQ

OFF 0.0000s  0.0030s 60Hz

O
3 Range Setting 3
j=
4.99118kQ g
v 7774 Press| AUTO B
0.012 ° \Ldi 9‘32:223 §
4. 99100kQ lac 196, OuA o
* When you want to limit the AUTO ranging range: g
JUDGE SYNC  OFF See "AUTO range limit function" (p. 90) 2.
« If the instrument is being used outside the limits of g

1kQ MIN its specification, the suitable range may not be set

in auto ranging function. In this case, check the

(IR 100kQ m 10MQ | 100MQ MAX accuracy assured ranges in "14.2 Measurement

Range and Accuracy" (p. 343) and then change

LOW Z OFF “ EXIT the test conditions.

4 Press 4N to close the setting screen.
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AUTO range limit function
The following procedure describes how to limit the AUTO ranging range.

Procedure

1 LCR Measurement Screen LCR Basic Settings

4. 99138kQ

o Vdc 777 4nm¥Y
0.012 Idc  155. 8uA

Vac 978, Inv
4. 99106k lac 196, 0uA

Vdc 777 4mV
155. 8uA

Vac 978. mV
lac 196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k& DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Basic Settings

4.99138kQ

EMP ADJ [ DC DELAY [ADJ DELAYQLIN

OFF 0.0000s  0.0030s

I 23

AUTO  10kQ MED

Press | RANGE

o Vdc 777 4m¥
0.012 Idc 155, 8uA

Vac 978, nv
4. 99106k lac 196, 0uA

| ADVANCED |

TEMP ADJ | DC DELAY @ADJ DELAY@L INE FREQ

OFF 0.0000s  0.0030s 60Hz

| RANGE | SPEED AVG

Range Setting

4.99118kQ

o Vdc 777 4m¥
0.012 e 185 gﬂA Press | AUTO

Vac 978.7nV
4. 99100kQ lac 196, Ouh

If the instrument is being used outside the limits of its
specification, the suitable range may not be set in
auto ranging function. In this case, check the accura-
cy assured ranges in "14.2 Measurement Range

and Accuracy" (p. 343) and then change the test con-
ZeWl ook | we | towe | toouo [N ditions.
LOA Z OFF “ EXIT

JUDGE SYNC| OFF

10Q 1kQ MIN
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4 Range Setting

4.99118kQ

. Vdc 777.4mv
0.012 \IldE égggﬂe
4.99100ke 3¢ 196, OuA

lac

RANGE

HOLD AUTO JUDGE SYNC  OFF

4.99142kQ

o Vdc  F77.4mY S
0.013 ldc 155, 8t Select the AUTO range lower limit range.

4.99112ke {2t 3850

uonoung ¥ ¢ 493deys

I I I

Touch JE34NEE to accept the lower limit range.

Return to step 4, touch Y@l and select the AUTO range upper limit range.

0O NO

Press JES4{IIN to close the setting screen.

NOTE When canceling the AUTO range limit function, set the lower limit range to 100 mQ and the
— = upper limit range to 100 MQ.

Screen displayed when the AUTO range limit function has been enabled
Example: When the upper limit range is set to 1 kQ and the lower limit range is set to 1 MQ

4. 98750kQ

. vd o s .
0.072 ldc Operation is only enabled within the set AUTO ranging
4. 98642kQ Vac range.

lac
RANGE

HOLD AUTO JUDGE SYNC| OFF

10kQ 100kQ MR
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Setting the Ranging to HOLD

Procedure

1 LCR Measurement Screen Rdc Basic Settings

4.99138kQ 4.99138kQ

o Vdc 777, 4mV
0.012 Idc  155. 8uA

Vac 978, InV
4. 99106kQ lac 196, OuA

ADVANCED |

0.012 ° 164 &un
4.99106kQ 156, 0uk

FREQ  1.0000kHz JUDGE  OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k& DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON [ INFO DC

2 Rdc Basic Settings

4. 99138kQ

ZMP ADJ M DC DELAY [ADJ DELAYML IN

OFF 0.0000s  0.0030s

MED OFF

AUTO  10kQ

o Ydc 777.4mY
0.012 Idc  155. 8uA

IO Y

Press| RANGE

" ADVANCED |

TeMp ADJ D DELAY MaDJ DELAYIL INE FREQ
OFF

0.0000s  0.0030s 60Hz
| RANGE | SPEED AYG

MED OFF

3 Range Selection

4. 99182kQ

o Ydc 777.4mY
0.015 Idc  155. 8uA

ICC A

Press| HOLD

JUDGE SYNC  OFF

k@

LOW Z OFF m
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4 Range Selection
To select the measurement range.

4. 99182k Accuracy .
Test range uaranteed ranae AUTO Ranging Range
Vdc  777.4mV < .

0.015 ° ldc  155.8uA 100MQ | 8 MQ to 200 MQ 8 MQ or more
4.99119kQ fac 978 gﬂx 10MQ | 800k to 100MQ | 800 k& to 10 MQ

: 1MQ 80KQ to 10MQ 80 kQ to 1 MQ

HOLD JUDGE SYNC  OFF 100 kQ 8 kQ to 1MQ 8 kQ to 100kQ
10kQ | 800 Q to 100 kQ 800 Q to 10 kO

(toone | 12 | 00 | 100 | ke | 1kQ 80 Q to 10 kQ 80 Qto 1kQ

100 Q 8Qto 100 Q 8Qto0 100 O

UGB ook | me | iow | ook | 00 | s00mawion | 800mato100

é “ 10 80 mQ to 1Q 80mQto1Q
100 mQ 10 mQ to 100 mQ 0 Q to 100 mQ

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

NOTE » The guaranteed accuracy range varies depending on the measurement conditions.
e — See Check the accuracy assured ranges in "14.2 Measurement Range and Accuracy" (p. 343)

» The measurement range is determined according to the test range setting.If the display
for the measured value shows "OVER FLOW" or "UNDER FLOW", that means that mea-
surement 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 outside the display range
(p. 337), "DISP OUT" is displayed.

uonoung ¥ ¢ 493deys

5 Press 240 to close the setting screen.

NOTE * The test range setting is made according to the combination of the impedances of the
M e . sample being tested and the test cables. Therefore it can happen that testing is not possi-
ble, if the test range is held with HOLD only upon the basis of the impedance of the sam-
ple under test. If this happens, you should change the test range, making reference to "8.1
Setting Open Circuit Compensation" (p. 215) and "8.2 Short Circuit Compensation" (p.
224).
» When the measurement value is outside the guaranteed accuracy range, the following
icon appears at the top of the screen.

Reference Value

4.94801kQ

OFF

n -0001 ° an | |

In this case, you should consider the following possible causes, and you should either

change the test conditions while checking the accuracy assured ranges "14.2 Measure-

ment Range and Accuracy" (p. 343), or you should consider the measured values as val-

ues for reference.

* 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.

[ Reference value |
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Judgment synchronization setting

When the judgment synchronization setting is enabled and you want to set the optimal range relative to the

comparator or BIN measurement judgment standards, it is necessary to re-set the range with .

NOTE  This setting is only available when the judgment standards have been set for comparator
B e and BIN measurement.
* 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, AUTO
range operation will be used when no judgment standards have been set.

Procedure
1 LCR Measurement Screen LCR Basic Settings
501. 92mQ
501. 92mQ
IN
IN
Vdc  10.06mY
Idc  20.04mA
Vdc  10.06mY il — -
LMT Idc  20.04mA » BASIC ADVANCED
INFORHATION
FREQ 1. 0000kHz JUDGE COMP OPEN

éMP ADJ @I DC DELAY @ADJ DELAY@L IN

OFF 0.0000s  0.0030s

AUTO 10 MED OFF

v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 1@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON [ INFO DC

2 LCR Basic Settings

501. 92mQ
IN Press | RANGE

Ydc  10.06mY
Idc  20.04mA

' | ADVANCED

TEMP ADJ | DC DELAY WADJ DELAY@L INE FREQ

OFF 0.0000s  0.0030s 60Hz

AVG
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3 Range Setting
501. 92m0 I Turn the judgment synchronization setting on
IN or off.
Ygg ég 82:% OFF SDEijtailr?k—-Js the judgment synchronization
RANGE g
HOLD AUTO JUDGE SYN ON Enables the judgment synchronization set-
ting.

P e | o

LOW Z OFF “ EXIT

4 Press Q4N to close the setting screen. g
D
°
[ =g
)
Parameter combination conditions while the judgment synchronization setting is enabled &~
-
. (9]
The third parameter i)
5 OFF Rdc a
°© =]
5 g
g OFF X P o
= =
2 Invalid setting (treated as range)
Q Rdc
= o L ® |Valid setting
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[ 2 S High Accuracy Mode

Low Z high accuracy mode allows high-accuracy measurement by setting the output resistance to 25 Q to
ensure adequate current flow to the measurement sample.

Procedure

1 LCR Measurement Screen Rdc Basic Settings

501. 92mQ

OFF

501. 92mQ

o VYdc 10.06mY
-0. 006 Ide  20.04mA

Vac 5. 059mV
501. 84mQ lac  10. 08mA

ADVANCED |

-0.006 ° % .0m

™  501.84mQ I3 58w

1HFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE  AUTO 1¢  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 Rdc Basic Settings

501. 92mQ

cMP ADJ [ DC DELAY WADJ DELAYQL INI

OFF 0.0000s  0.0030s

RANGE J| SPEED
MED QOFF

AUTO 19

. Ydc 10.06mY

-0.006 \Ildc 2obogm$ P RANGE
ac 5.059m ress

901. 84mQ lac 10.08nA

" ADVANCED |

TEMP ADJ [ DC DELAY [ADJ DELAY[MLINE FREQ
OFF

0.0000s  0.0030s 60Hz

AYG

3 Range Setting

901. 92mQ

Select ON/OFF for the low Z high accuracy

o Vdc 10, 06mV mode.
-0.006 Idc  20.04mA

501. 84m Vac 5.05Smy
ac_10.Qouh OFF Disables low Z high accuracy mode.

HOLD AUTO JUDGE SYNC  OFF “ Enables low Z high accuracy mode.

a—

4 Press [I34RIM to close the setting screen.
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NOTE * Low Z high accuracy mode is only available for the 100 mQ and 1 Q ranges.
Refer to the table below.

No. Measurement range

100 MQ2
10 MQ
1 MQ
100 kQ2

RN

Normal mode only
10 k€2 (setting not possible for low Z high accuracy mode).

1kQ2
100 Q
10Q
1Q
100 mQ2

Ol o NG| | W|DN

Low Z high accuracy mode/ normal mode

-
o

* Changing the low Z high accuracy mode setting while open compensation, short com-
pensation, or load compensation is enabled causes the compensation values to be dis-

abled.

uonoung ¥ ¢ 493deys
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| 4.3.6 Setting the Measurement Speed

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

Procedure
1 LCR Measurement Screen Rdc Basic Settings

4.99138kQ 4. 99138k

o Vdc  777. 4mVY
0.012 Idc  155. 8uA

. V 978. TmV
0.012 °© 1§ JiLdm 4.99106k ac 978. In

lac  196.0uA
4.99106kQ 13 i om

IHFORMATIOH

FREQ  1.0000kHz  JUDGE OFF OPEN  OFF

v 1.000V SPEED MED SHORT  OFF
LIMIT OFF AVG OFF LOAD  OFF

2 Rdc Basic Settings

4.99138kQ

. Vdc 777 dm¥

0.012 ‘Ildc ;gg?uﬁ P SPEED
ac . Im ress

4. 99106k lac_ 196.OuA

| ADVANCED |

TEMP ADJ @ DC DELAY @ADJ DELAY@L INE FREQ

OFF 0.0000s  0.0030s B60Hz

RANGE | SPEED l AVG

AUTO  10kQ

3 Measurement Speed Setting To select the measurement speed.

4.99142kQ

FAST Performs high-speed measurement.

0.013 ° Ydc 777 dm¥
) Idc  155. 8uA o

MED This is the normal measurement speed.
4. 99112k Yac 978.2mV

lac  196.0uA

SPEED 00 .
SLOW Measurement precision improves.

Measurement accuracy is better than
SLOW.

SLOW2

Measurement speed varies with the measurement

conditions.

See "About Measurement Times and Measurement
Speed" (p. 352)

4 Press 34NN to close the setting screen.

NOT The waveform averaging function allows you to set the measurement speed at a higher
level of detail. When the waveform averaging function is enabled, speed settings are not
available. Disable the waveform averaging function before setting the speed.

See "4.5.2 Setting the Detection Signal Waveform Averaging Count (Waveform Averaging
Function)" (p. 128)
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| 4.3.7 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.

After the signal level and range are set, measurement is performed for the set number of averaging times and
the measurement values are displayed.

NOTE The averaging process during DC resistance measurement performs arithmetic mean pro-
— = cessing regardless of the trigger setting.

Procedure

1 LCR Measurement Screen Rdc Basic Settings

4.99138kQ 4. 99138k

o Vdc 777, 4mV
0.012 Idc  155. 8uA

Vac 978, InV
4. 99106kQ ac 196, OuA

0.012 ° 155.

4.99106k<Q 1%6. 0o
INFORHATION
FREQ  1.0000kHz JUDGE OFF OPEN  OFF

) 1.000v SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD  OFF

SET
- BASIC ll ADVANCED |

2 Rdc Basic Settings

(®)
-y
Q
T
(=g
(1]
=
H
-
(@)
A
-n
c
3
0
=
o
=]

4. 99138kQ

. Vdc 777, 4mV

0.012 Jde 155, Bl Press| AVG
ac L Im

4. 99106k lac 196, 0uh

| ADVANCED |

TEMP ADJ M DC DELAY ADJ DELAY(L INE FREQ
OFF 0.0000s  0.0030s 60Hz
RANGE N SPEED l| AVG l

AUTO  10kQ MED é

3 No. of Averaging Times Setting

4.99145kQ

Use E or E to enter the number of
0.014 ° ‘{32 Eég‘;‘}X averaging times.

ool 1% A

AVERAGE

Settable range: 1 to 256

When you want to turn off the averaging

function: Press | C

The number of averaging times is set to 1.

4 Press 340l to close the setting screen.
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4.4 Judging Measurement Results

The measurement results are compared to an arbitrarily set reference and then the judgment results are dis-
played. This function is useful for quality evaluation and the like.
There is comparator measurement which compares one judgment reference and the measurement values,

and BIN measurement which compares multiple judgment reference values (up to 10) and the measurement
values.

Judgment by comparator measurement and BIN mea-

4 99241 kQ surement is performed for the first parameter and third
) parameter.
I N Judgment Target Result Display
o
_0 . 385 First parameter Second parameter area
Vac 984, 8mY Third parameter Fourth parameter area

lac 199. 3uA

INFUKMATLON
REQ 0000 PEED D OP
000 R OR

Therefore, set the measurement values you want to judge
for the first parameter and third parameter in advance.
See "4.1.2 Setting Display Parameters" (p. 47)

Z0OM ON | INFO DC

Setting the judgment mode

Use the following procedure to select and set one of the modes.

Procedure

1 LCR Measurement Screen Application Settings

4.99147kQ

0.015 °
Vac 978. 3mV
lac  186.0uA
Vac 978. 2nV
lac  196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE

2 Application Settings

4. 99147kQ

0.015 °

Vac 978.3mY Press| JUDGE
lac 196.0uA

| ADVANCED |




3 Judgment Mode Setting

4. 99314kQ

-0.389 °
Vac 988. 5my
lac  200.0uA

JUDGEMENT

4 Press 34N to close the setting screen.
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To select the judgment mode.
OFF Disables comparator and BIN measurement.

COMP Enables comparator measurement (p. 102).

Enables BIN measurement (p. 109).

When comparator measurement and BIN measurement
are performed, only the first and third parameters can

be set.
The second and fourth parameters become .

uonoung ¥ ¢ 493deys n
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4.4.1 Judging with Upper and Lower Limit Values
(Comparator Measurement Mode)

The comparator measurement allows you to do the following.

Preset a reference value and upper and lower limit values as the judgment reference, and display a
judgment result as HI (higher than the upper limit value), IN (within the range set for the upper and
lower limit values), or LO (lower than the lower limit value).

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. (Front panel LEDs)

See "4.5.11 Setting Operation Sounds (Beep Sounds)" (p. 143) TR
IN ouT

Confirm the judgment result from the judgment result

indication LEDs on the front panel of the instrument. o O\
See "Judgment Result Indication LEDs" (p. 10) . )
Lights green Lights red
(When the comparator (When the comparator
measurement result is IN) measurement result is
Hl or LO)

Measured value is above upper limit

Upper limit value = calculated value = lower limit value
Vac 994, 8nY

lac 199.3uA

INFORMATION

FREQ 1. 0000kHz SPEED MED OPEN
v 1. 000V TRIG  INT SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF DCBIAS OFF SCALE
JUDGE  COMP J

Measured value is below lower limit

When no reference standards have been set

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

Absolute value (ABS) setting (p. 104)

Set absolute values for the upper limit and lower limit val-

ues of the measurement parameters.

i The measurement values displayed are the same as those of the
measurement parameters.

upper limit value HI

lower limit value LO

o .
Percent (%) Setting (p. 105) Enter reference values and then set percentages corre-

upper limit value [%]  HI sponding to the reference values as the upper limit and
g lower limit ! values.
reference value 2 .
<, N The measurement values displayed are the same as those of the
lower limit value [%]_W measurement parameters.

Deviation Percent (A%) 2 Setting
(p- 107) Enter reference values and then set percentages corre-

— sponding to the reference values as the upper limit and
upper imit value [A%] _ HI lower limit ! values

)] The measurement values are displayed in deviations (A%) from

N the reference value.
lower limit value [A%] LO

reference value
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*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% = x 100
|reference value|

NOTE » The comparator judgment is made in the following order.

1. If 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,” “OVER CUR,” “TC ERR,” or a contact er-

ror, 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 Hl is
displayed if the judgment is NG.

4.1f (1), (2), and (3) above do not apply, IN is displayed.

uonoung ¥ ¢ 493deys

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
comparator measurement screen will be displayed when the instrument starts the next
time you turn the power on.

+ Comparator measurement can be used even if only the upper or lower limit value has

been set.
When only an upper limit value When only a lower limit value
has been set has been set
Hi
Upper limit s Lower limit N

value IN value LO
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(Absolute Value Mode)

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

Procedure
1 LCR Measurement Screen
| N Press | LMT |.
-0.385 °
Yac 994.8mY
2 Comparator Condition Setting
4. 99299kQ
-0.391 °
Vac 995.6nY Press | ABS
lac  199. 4uA
S
3 Upper Limit Value Setting
TLaN Press HI and use the numeric keypad to
4.99291kQ set the upper limit value.
-0.396 ° Settable range: -9.99999 G to 9.99999 G

Vac 993.6mY
lac 199, 0uA

. o
x10°

[l e fuw]

1/10°

- (KB
&

4 Preses [{lI3} to confirm the upper limit value.

Changing the unit (a/ f/ p/ n/ L./ m/ None/ k/ M/ G)

Step the units up.

Step the units down.

n - ENTER When you do not want to set the upper and

lower limit values: Press .

5 Return to Step 2, press LO , use the numeric keypad to set the lower limit value,

and press Ay .

Settable range: -9.99999 G to 9.99999 G

G Press JI3{IM to close the setting screen.
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Setting the Upper or Lower Limit Value as a Percentage (%) Relative to a

Reference Value (Percentage Mode)

Procedure

1 LCR Measurement Screen

4.99241kQ

| N Press |LMT|.

-0.385 °

Vac 994.8mY
lac 199.3uA
INFORMATION
FREQ 1.0000kHz  SPEED MED OPEN
v 1..000V TRIG INT SHORT
LIMIT OFF AVG  OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF DCBIAS OFF SCALE
JUDGE  COMP

ZOOM ON | INFO DC

2 Comparator Condition Setting

4. 99271kQ

—0.385 ° Press %

Vac 992.5mv
lac 188.8uA
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3 Reference Value Setting

4.99214kQ Press | REF | and use the numeric keypad to

. set the reference value.
-0. 398
Vac 992. 4mY

lac_198. 8uA Settable range: -9.99999G to 9.99999G

el
Changing the unit (a/ f/ p/ n/ @/ m/ None/ k/ M/ G)
[+ Js ] ]
x10° Step the units up.
L
1/10° Step the units down.
oEQ -

4 Press [Hll34 to confirm the reference value.
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5 Upper Limit Value Setting
_ Press HI and use the numeric keypad to
4. 99278k set the upper limit value.
0.020 ° Set the upper limit value as a percentage relative
Vac 967. tnV to the reference value.

lac  193. 7uA

When you do not want to set the upper

limit: Press .

+ Settable range: -999.999% to 999.999%

» The actual internal operation consists of calculating the upper-limit value of comparison using the equation
given below, and comparing it to the measurement value to enable a decision to be made.

Percentage set value

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

100
6 Press to confirm the upper limit value.
7 Return to Step 2, press LO , use the numeric keypad to enter the lower limit value, and

press [E1E .

+ Settable range: -999.999% to 999.999%

» The actual internal operation calculates the lower limit comparison value with the following equation, and when
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

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

8 Press J34NI to close the setting screen.

NOTE The set reference value and upper and lower limit values are common to percentage mode
— = and percentage deviation mode.




3 Setting Upper and Lower Limit Values as (A%) Values Relative to the Off-
set from the Reference Value (Deviation Percentage Mode)

Procedure

1 LCR Measurement Screen

4.99241kQ
IN
-0.385 °

Vac 994.8mY
lac 199.3uA
INFORMATION
FREQ  1.0000kHz  SPEED MED OPEN
v 1..000Y TRIG  INT SHORT
LIMIT OFF AVG  OFF L0OAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW I OFF DCBIAS OFF SCALE
JUDGE  COMP

Z0OM ON | INFO DC

2 Comparator Condition Setting

399.274 %

-0.384 °
Vac 988.Omv
lac 199.9uA

Vac 985. 3mV
lac 189, duA

nBa
pEn -

4 Press [Hlll34 to confirm the reference value.
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Press |IMT|.

+ In the deviation percentage mode, the measurement
value is displayed as a deviation (A%) from the refer-
ence value.

» The reference value and upperand lower limit values
are set in the same manner as in the percentage mode.

See "Setting the Upper or Lower Limit Value as a
Percentage (%) Relative to a Reference Value
(Percentage Mode)" (p. 105)

» The settings of the reference value and the upper
and lower limit values are common to both the per-
centage mode and deviation percentage mode.

+ The A% value is calculated using the following equation:
measurement value - reference value

A% = x100
[reference value|

Press Vi to select deviation percentage
mode.
Press | REF and use the numeric keypad to

enter the reference value.

Settable range: -9.99999G to 9.99999G

Changing the unit (a/ f/ p/ n/ 1/ m/ None/ k/ M/ G)

x10° Step the units up.

/16 Step the units down.
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5 Upper Limit Value Setting

Press HI and use the numeric keypad to

set the upper limit value.

Vac 966. 5mY
lac 193.6uA

Settable range: -999.999% to 999.999%

When you do not want to set the upper

limit: Press .

6 Press to confirm the upper limit value.

7 Return to Step 2, press LO , and use the numeric keypad to enter the lower limit value.

Settable range: -999.999% to 999.999%

8 Press J34NI to close the setting screen.

NOTE The set reference value and upper and lower limit values are common to percentage mode
— = and percentage deviation mode.




109

4.4 Judging Measurement Results

4.4.2 Classifying Measurement Results
(BIN Measurement)

Set the upper and lower limit values for two parameters and display up to 10 classifications of judgment
results.You can also output the judgment results to an external device.

Select the judgment mode for BIN measurement (Front panel LEDs)
before settin ' iti : . ' '
g the judgment conditions (p. 100) Lights green\ Iﬂcuuwsmu-.m/ Lights red
(When the measurement result is (When the measure-
within the BIN classification range) o O ment result is OUT-

OF-BINS)

When BIN judgment

When BIN is not set

]

When does not match any BIN

INFORMAT 10N
FREQ 1. 0000kHz SPEED MED

About BIN function

BIN judgment starts with the first parameter for BIN1 and proceeds in order to BIN10, as described below.
The instrument will display the first BIN number for which the measurement value is judged to be within
the set judgment standard. If none of the BIN judgments is determined to apply, [OUT OF BINS] will be
displayed.
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Judgment BIN number | The first parameter The third parameter  BIN judgment results

o 3BIN1
ouT ouT
BIN3 Judgment Judgment - m

BIN10 Judgment »| Judgment - B]m
ouT ouT

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

BN | BIN2 | BIN3 | BING | BING |- o= BINIO

IN

F 3

Y

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

Absolute value (ABS) setting (p. 104)

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
measurement parameters.

upper limit value Hi

lower limit value LO

Percent (%) Settin . 105
(%) g(p ) Enter reference values and then set percentages corre-

upper limit value [%] Hi sponding to the reference values as the upper limit and
eference value 210 lower limit ! values.

7, N The measurement values displayed are the same as those of the
lower limit value [%] _W measurement parameters.

Deviation Percent (A%) 2 Setting

(p- 107) Enter reference values and then set percentages corre-
upper limit value [A%]  H] spondllngl 3(1) the reference values as the upper limit and
el lower limit ' values.
reference value The measurement values are displayed in deviations (A%) from
iN the reference value.

lower limit value [A%] O

*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 » For more information about HI/IN/LO judgment procedures, see Page 103.
DV it _ - If the power is turned 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 used even if only the upper or lower limit value has been set.

When only an upper limit value When only a lower limit value
has been set has been set
HI
Upper limit Lower limit Iy
value IN value

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

Procedure
1 LCR Measurement Screen
LCR
4.99257kQ
KB -0.38 °
Press |BIN
BIN5 Vac 992.0m¥
lac 198. 7uA
1.0000kHz ~ SPEED MED OPEN
1.000V TRIG  INT SHORT
OFF AVG  OFF LOAD @)
AUTO 10k@  DELAY 0.0000s CABLE -
OFF DCBIAS OFF SCALE %
BIN -3
N
0
2 BIN Settings ]
-
c
=1
0
[=+
)
S
Press z

The button display differs depending on the
measurement parameter.

Press| ABS

Press 240B to return to the BIN setting

screen.
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4 BIN Settings

No. Hi ) Hi Use E or E to select the BIN number

BIN 1 OFF OFF OFF
OFF OFF OFF to set, and press | EDIT
OFF OFF OFF
OFF OFF OFF
OFF OFF OFF
OFF OFF OFF
OFF OFF OFF
OFF OFF OFF
OFF OFF OFF
OFF OFF OFF

Press| HI

6 Upper Limit Value Setting

Use the numeric keypad to input the upper limit
value of the first parameter.

(s | o] - K

nn Settable range: -9.99999G to 9.99999G

= Press [@lld4 to confirm the upper limit value.
(G ENTER

When you do not want to set the upper and

lower limit values: Press .

7 Return to step 5, press LO , and use the numeric keypad to set the lower limit
value.

Settable range: -9.99999G to 9.99999G

8 Press [d4lli8] to confirm the lower limit value.
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9 Return to step 4, and set the upper and lower limit values of the third parameter in the same way.

1 0 Press J341I to return to the BIN setting screen.

1 1 Press J34UEN to close the setting screen.

uonoung ¥ ¢ 493deys




114

4.4 Judging Measurement Results

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

Reference Value (Percentage mode)

Procedure
1 LCR Measurement Screen
Press | BIN
Vac 992. 0OmV
lac 1988.Tuh
1.0000kHz ~ SPEED MED OPEN
1.000V TRIG  INT SHORT
OFF AVG  OFF LOAD
AUTO 10kQ@  DELAY 0.0000s CABLE
OFF DCBIAS OFF SCALE
BIN
ZOOM ON | INFO DC
2 BIN Settings
Press z

The button display differs depending on the
measurement parameter.

Press % to select percentage mode.
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4 Reference Value Setting

Press| REF

(e fo] -
n n Use the numeric keypad to enter the reference
n 1/10° value and press [3lI34 .

Bl -

Settable range: -9.99999G to 9.99999G

5 BIN Mode Setting

o Press JZ4REM to return to the BIN setting

screen.
REF 1. 00000k
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BIN Settings

%
1 aooook

No. Hi Lo

BIN 1 OFF OFF OFF
BIN 2 OFF OFF OFF set, and press EDIT
BIN 3 OFF OFF OFF

OFF OFF OFF

OFF OFF OFF

Use E or E to select the BIN number to

OFF OFF OFF
OFF OFF OFF
OFF OFF OFF
OFF OFF OFF
OFF OFF OFF
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7 Upper/Lower Limit Value Settings

Press| HI

8 Upper Limit Value Setting

Use the numeric keypad to enter the upper
- limit value of the first parameter.
KA KR KN BN
n H “ Settable range: -999.999% to 999.999%
- Press to confirm the upper limit value.
ol -

When you do not want to set the upper and

lower limit values: Press .

9 Return to step 7, press LO , and use the numeric keypad to enter the lower limit value.

Settable range: -999.999% to 999.999%

1 0 Press [3d to confirm the lower limit value.

1 1 Return to step 6, and set the upper and lower limit values of the third parameter in the same way.

1 2 Press =341 to return to the BIN setting screen.
1 3 Press J34NEM to close the setting screen.

NOTE The set reference value and upper and lower limit values are common to percentage mode
— = and percentage deviation mode.
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3 Setting Upper and Lower Limit Values as (A%) Values Relative to the Off-
set from the Reference Value (Deviation Percentage Mode)

Procedure
1 LCR Measurement Screen
Press |BIN
Vac 992.0mV
lac 198.Tuh

1.0000kHz ~ SPEED MED OPEN

1.000Y TRIG  INT SHORT
OFF AVG  OFF LOAD (o)
AUTO 10k@  DELAY 0.0000s CABLE =
OFF DCBIAS OFF SCALE %
BIN =3
b4
H
r
(o)
)
M
c
S
0
[=+
Press z o
S

The button display differs depending on the measure-
ment parameter.

Press Ah to select percentage mode.
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4 Reference Value Setting

leled
K EN KN £

N T
Bl

5 BIN Mode Setting

REF 1. 00000k

6 BIN Settings

i
1. 00000k

. Lo
BIN 1 OFF OFF OFF
BIN 2 OFF OFF OFF
BIN 3 OFF OFF OFF
BIN 4 OFF OFF OFF
BIN 5 OFF OFF OFF

BIN6 OFF OFF OFF
BIN 7 OFF OFF OFF
BIN & OFF OFF OFF
BIN 9 OFF OFF OFF

OFF OFF OFF

Press| REF

Use the numeric keypad to enter the reference

value and press [33] .

Settable range: -9.99999G to 9.99999G

Press Q34N to return to the BIN setting

screen.

Use E or E to select the BIN number

to set, and press

EDIT
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7 Upper/Lower Limit Value Settings

Press HI

8 Upper Limit Value Setting

Use the numeric keypad to enter the upper
limit value of the first parameter.

(7 |s ]9 ] - K
nn Settable range: -999.999% to 999.999%

nRa G
e

- When you do not want to set the upper and
lower limit values: Press .
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Press [il34 to confirm the upper limit value.

9 Return to step 7, press LO , and use the numeric keypad to enter the lower limit value.

Settable range: -999.999% to 999.999%

1 0 Press [@13d to confirm the lower limit value.

1 1 Return to step 6, and set the upper and lower limit values of the third parameter in the same way.

1 2 Press J34UEN to return to the BIN setting screen.

1 3 Press J34UIN to close the setting screen.

NOTE The set reference value and upper and lower limit values are common to percentage mode
— = and percentage deviation mode.
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4.5 Setting Application Settings

4.5.1 Setting Measurement Conditions for Individual
Measurement Ranges

(Range Synchronization Function)

This section describes how to set measurement conditions for individual measurement ranges.

Measurement speed (AC), averaging settings (AC), trigger delay, trigger
BASIC .
synchronous output function

Rdc Measurement speed (DC), averaging settings (DC)

NOTE Settings are the same as those described in "4.2 Setting Basic Settings of Measurement
— = Conditions" (p. 50).

Procedure Enables the range synchronization function.

1 LCR Measurement Screen LCR Application Settings

4.99147kQ

0.015 °

Vac 978. 3mV

lac_196. Ouh
Vac  978.2nV
lac 196. 0uA BASIC Relc ADVANCED
IHFORHATION
FREQ  1.0000kHz JUDGE OFF OPEN

v 1.000v SPEED  MED SHORT JUDGE é CONTACT
LIMIT OFF AVG  OFF LoAD
10 JUDGEI0 TRIGH 10 EOM M MEMORY

RANGE AUTO 10k@  DELAY 0.0000s CABLE
LON Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Application Settings

4.99147kQ

0.015 ° Press |RNG SYNC
Vac 978. 3mY
lac  196.0uA

| ADVANCED |

o [ v e we] 7 Jeoc
%




3 Range Synchronization Function Setting

4.91308kQ

-0.67% °
Vac 41.64nY
lac 8. 475uhA

4 Press J24UIM to close the setting screen.
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Turn the range synchronization function on or

off.

OFF

Disables the range synchronization function.

ON

Enables the range synchronization function.
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Range synchronization function settings (basic)

Procedure When the range synchronization function is enabled (p. 120)

1 LCR Measurement Screen LCR Basic Settings (Range Synchronization Function)

4.91554kQ

-0.732 ©
Vac 39.76mY

8.09

Vac 978. 2nY
lac  196.0uA
IHFORMATION
FREQ  1.0000kHz  JUDGE OFF OPEN  OFF
v 1..000Y SPEED MED SHORT OFF

2 LCR Basic Settings (Range Synchronization Function)

4.91554kQ

-0.732 © Press LIST
Vac 39. 76mY
lac 8.090uA

| ADVANCED |

OFF INT

1.0000kHz Vv 1.000¥ OFF

il | Llet I Select the measurement range you wish to

configure with E and E and configure the
associated functions.

3 LCR Range Synchronization Function Sets the measurement speed (p. 73).
Settings Screen (Basic) SPEED —~

CANCEL SET

ALL RANGE [oj33
Configures averaging (p. 74).
RANGE  SPEED  AVERAGE DELAY SYNC

RVERAGE.

100mQ MED  OFF  0.0000s OFF
MED OFF  0.0000s OFF — AVG
MED OFF  0.0000s OFF

MED OFF 0.0000s OFF
MED OFF 0.0000s OFF
MED  OFF  0.0000s OFF Sets the trigger delay (p. 76).
MED OFF 0.0000s OFF

MED OFF 0.0000s OFF 0.0 000 s

MED OFF  0.0000s OFF DELAY (o] afa]a]a]
MED OFF  0.0000s OFF - -1~~~

CANCEL SET

CANCEL SET

EDIT SPEED AYG DELAY SYNC

| Configures the trigger synchronous output

function (p. 77).

TRIG SV

Allows you to configure functions on a single screen (p. 124). }

SYNC 0.00 10 s
= AEEEN
Settings are the same as those described in "4.2 Setting Ba- xm MR
sic Settings of Measurement Conditions" (p. 50). CANCEL | SET

CANCEL Cancels the setting and returns to the previ-

0ous screen.

4 Press JI4NIN to close the setting screen.
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L RvcEl To apply settings to all ranges

To apply the settings to all measurement ranges, enable and touch individual settings keys or the

key to configure function settings.

_HQLE_. To configure settings for an individual measurement range, disable .

LCR Range Synchronization Function
Settings Screen (Basic)

||ALL RANGE l- 1. Press _

D AVERAGE DELAY SYNC

0. 0000s
0. 0000s
0. 0000s
0. 0000s

0. 0000s
0. 0000s
0. 0000s
0. 0000s
0. 0000s
0. 0000s
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LCR Range Synchronization Function Settings
Screen (Basic)
LIST

2. Turn on or off.

Does not apply settings to all ranges.

OFF
Applies settings to all ranges.
0. 0000s
0.0000s 3. Press 240l to close the setting screen.

MED OFF 0.0000s
MED OFF  0.0000s
MED OFF  0.0000s
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EDIT | To configure all functions for a particular measurement range

This function allows you to configure measurement conditions (measurement speed, averaging settings, trig-
ger delay, and the trigger synchronous output function) on a single screen.

NOTE Settings are the same as those described in "4.2 Setting Basic Settings of Measurement
Conditions" (p. 50).

LCR Range Synchronization Function
Settings Screen (Basic)

Uit 1. Select the measurement range you wish to configure

RANGE  SPEED  AVERAGE DELAY SYNC

100mé MED  OFF  0.0000s OFF with E and E and touch .
MED OFF  0.0000s OFF
MED OFF  0.0000s OFF
MED OFF  0.0000s OFF
MED OFF  0.0000s OFF
MED OFF  0.0000s OFF
MED OFF  0.0000s OFF
MED OFF  0.0000s OFF
MED OFF  0.0000s OFF
MED OFF 0.0000s OFF

G

Range Synchronization Function
Edit Screen (Basic)

[ seee | 0.0 0 0 0 s ger synchronous output function settings.

(W o | o | o | afa] See "4.2.7 Setting the Measurement speed" (p. 73)
"4.2.8 Displaying Average Values (Averaging
-1 11 S o o

"4.2.9 Setting the Delay Time until Measure-
ment Data is Captured (Trigger Delay)" (p. 76)

2. Configure the speed, averaging, trigger delay, and trig-

0.0 010 s
uu u u u u u u "4.2.10 Applying the Signal to the Sample dur-

ing Measurement Only (Trigger Synchronous

AMAAM NMAAAIN Output Function)" (p. 77)
orr | W
CANCEL ~ SET 3. Press to close the setting screen.

When you want to cancel the setting and return
to the previous screen:

Press JREUCIN
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Range synchronization function settings (Rdc)

Procedure When the range synchronization function is enabled (p. 120)

1 LCR Measurement Screen Rdc Basic Settings

4.99138kQ

o Vdc 777, 4m¥
0.012 Idc 155.8uA

4.99106k0 fac o78. Inv

lac

Vac 978. 2nY
lac 196.0uA

THFORHATION
FREQ  1.0000kHz JUDGE OFF OPEN  OFF

1.000Y SPEED MED SHORT OFF tMP ADJ

4.93644kQ

-0.811 ° Press LIST
Vac 47.96mV
lac 9.715uA

| ADVANCED |

TEMP ADJ [l DC DELAY ADJ DELAY
OFF

0.0000s  0.0003s

(®)
-y
Q
T
(=g
(1]
=
H
[y
(@)
A
T
c
3
0
=
o
=]

3 LCR Range Synchronization Function
Settings Screen (Rdc)

Select the measurement range you wish to

ALL RANGE . . -
- OFF configure with E and E and configure the
RANGE  SPEED  AVERAGE

100m@  MED  OFF
19 MED OFF
10Q MED OFF Sets the measurement speed (p. 98).

1000 MED OFF —~ Mom
1k MED OFF =

10kQ MED  OFF CANCEL | SET

100kQ MED  OFF
1MQ MED OFF Configures averaging (p. 99).

10MQ MED  OFF
100MQ MED  OFF

IET N W 1

associated functions.

AVERAGE.

AYG

[ Allows you to configure functions on a single screen (p. 127). ]

CANCEL Cancels the setting and returns to the previ-

Settings are the same as those described in "4.3 Setting DC ous screen.

Resistance Measurement" (p. 80).

4 Press (AN to close the setting screen.
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AL RavE| To apply settings to all ranges

When applying the settings to all measurement ranges, enable and use the settings keys or the

key to configure the desired functionality.
_____NOTE To apply settings to individual measurement ranges, disable .

LCR Range Synchronization Function Settings
Screen (Rdc)

LIST

||ALL R*‘EI' 1. Press .

D AVERAGE

LCR Range Synchronization Function
Settings Screen (Rdc)

2. Turn on or off as desired.

OFF Does not apply settings to all ranges.

Applies settings to all ranges.

3. Press to close the setting screen.
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EDIT | When configuring all functionality for a particular measurement range

This function allows you to set measurement conditions (measurement speed and averaging settings) on a
single screen.

NOTE The settings are the same as described in "4.3 Setting DC Resistance Measurement” (p. 80).

LCR Range Synchronization Function
Settings Screen (Rdc)

ALL RANGE Ji/d3 .
- 1. Select the measurement range you wish to
RANGE  SPEED  AVERAGE

000 VED_OFF configure with [ | and [~ and touch [ E0IT_|.
19 MED  OFF
109 MED  OFF
100Q MED  OFF
1kQ MED  OFF

10kQ MED  OFF

100kQ MED  OFF
1MQ MED  OFF
10MQ MED  OFF
100MQ MED  OFF
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Range Synchronization Function Edit Screen (Rdc)

EDIT
00n2

2. Configure the speed and averaging settings.

MED See "4.3.6 Setting the Measurement Speed" (p. 98)
"4.3.7 Displaying Average Values (Average set)"
59

0 0 1 e |
3. Press SET to close the setting screen.
[~ ]~ ]4]

When you want to cancel the setting and return to the
CANCEL SET previous screen:

Press QEELC=NN
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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 settings
(FAST, MED, SLOW, SLOW?2), 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 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.

Procedure

1 LCR Measurement Screen Application Settings

4.99163kQ

OFF

4. 99147kQ

0.015 °

VYac 978. 3mV
lac  196.0uA

. OBASIC | ANCED "

kA 0.014

OFF VYac 978.2nY

lac 196.0uA

IHFORMAT 10N
FREQ  1.0000kHz JUDGE OFF OPEN
¥ 1. 000 SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LON Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON | INFO DC
2 Application Settings

4.99147kQ

0.015 °© Press |HAVE NUM |,
Vac 978. 3mY
lac  196.0uA

EXIT

Turn the waveform averaging function on or
off.

? 88(1) n; 38 ggg n; OFF Disables the waveform averaging function.
40.000 Hz - 99.999 Hz
100.00 Hz - 300.00 Hz ON
300.01 Hz - 500.00 Hz
500.01 Hz - 1.0000kHz
1.0001kHz - 2.0000kHz
2.0001kHz - 3.0000kHz
3.0001kHz - 5.0000kHz

Enables the waveform averaging function.

EDIT FAST2 FAST MED @ SLOW SLOW2 EXIT
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4 Waveform Averaging Function Settings Select the frequency band for which you wish
to change the number of measurement wave-
forms with E and E and touch | EDIT

01 DC -
02 0.001 Hz - 0.999 Hz Reset the number of measurement waveforms for
03 1.000 Hz - 30.999 Hz each measurement speed.

04 40.000 Hz - 99.999 Hz

05 100.00 Hz - 300.00 Hz Sets the number of measurement

06 300.01 Hz - 500.00 Hz FASTZ waveforms to 1 for all frequency
07 500.01 Hz - 1.0000kHz bands.

08 1.0001kHz - 2.0000kHz

09 2.0001kHz - 3.0000kHz Sets to the number of measurement

10 3.0001kHz - 5. 0000KHz FAST waveforms for FAST.
1 FASTZ FAST MED  SLOW SLOW2 Sets to the number of measurement
MED
waveforms for MED.
SLOW Sets to the number of measurement 9_
waveforms for SLOW. %
~
SLOW? Sets to the number of measurement 2
waveforms for SLOW2. A
-
2
5 Waveform Averaging Count Settings Set the waveform averaging count with E T
HAVE HUM c
and E and touch JE34NEN . 3
~
S
Frequency band Settable range
oT ¢ | No | Frequencyband | g
02 0.001 Hz i e LI
03 1.000 Hz 2 0.001 Hz to 0.999 Hz 1
04 40.000 Hz 3 1.000 Hz to 10.000 Hz 1t0 4
05 100.00 Hz
06 300.01 Hz 4 10.001 Hz to 39.999 Hz 1t0 10
500.01 Hz 5 40.000 Hz to 99.999 Hz 1to0 40
- Z 6 100.00 Hz to 300.00 Hz 1o 50
o Z
3. 0001kHz 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 1to 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 1200*
14 20.001 kHz to 30.000 kHz 1 to 480*
15 30.001 kHz to 50.000 kHz 1 to 800*
16 50.001 kHz to 100.00 kHz 1 to 1200*
17 100.01 kHz to 200.00 kHz 1 to 2400*

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

* When using No. 13, 5 times the number of waves set
with the waveform averaging count are averaged, and
when Nos. 14 to 17 are used, 25 times the number of
waves set with the waveform averaging count are av-
eraged.

6 Press J340IM to close the setting screen.
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4.5.3 Detecting OPEN during 2-terminal Measurement
(HIGH-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 EXT 1/0O. On the Measurement screen, this error is output as [Hi Z].
See "Chapter 12 External Control" (p. 309)

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 = 15k

Procedure

1 LCR Measurement Screen LCR Application Settings

4. 99147kQ

0.015 °

VYac 978. 3mV
lac  196.0uA

978. 20V
lac 196.0uA BASIC Rdc l ADVANCED I
INFORMATION
FREQ 1.0000kHz  JUDGE OFF OPEN
v ooy SPEED WED SHORT JUDGE é CONTACT
LIMIT OFF AVG  OFF LOAD
10 JUDGER IO TRIGE 10 EOM J§ MEMORY

RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOWN Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Application Settings

4.99147kQ

0.015 °

Press| Hi Z

Vac 978. 3mV
lac  196.0uA

| ADVANCED |
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3 HIGH-Z Setting
4. 99186k®
-0.398 ° Select ON/OFF for the HIGH-Z reject function.
Vac 992, 4mV
lac_198. BuA OFF Disables the HIGH-Z reject function.
ON Enables the HIGH-Z reject function.
(9]
4 HIGH-Z Setting S
= !
i k o
4. 99180kQ Use E or E to set the judgment reference ;
_0 398 o value. r
VYac 992. dmV %
lac 198. 8uA Settable range: 0% to 30000% T
0 1 0 0 0 % » Aratio is set using the range name as the refer- g
ence value. =

n u n u u Example: When the 1 kQ range is used:

A ratio to the value of 1 kQ2 is set.
« If you make a mistake during input:

press E to cancel the input and start again.

5 Press 34N to close the setting screen.
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4.5.4 Checking Contact Defects and the Contact State
(Contact Check Function)

This functionality allows you to detect contact defects between the terminals (Hcyr, HpoT Lcurs @nd LpoT)

and the sample during 4-terminal measurement.
See Contact check error display (p. 362)

Procedure

1 LCR Measurement Screen LCR Application Settings

4. 99147kQ

0.015 °
VYac 978. 3mV
lac  196.0uA

- Basic | Rde " ADVANCED "

Vac 978. 2nY
lac  196.0uA

INFORMAT 10N

FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000¥ SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOWN Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Application Settings

4.99147kQ

G

0.015 ©
Yac 978.3mV Press |[CONTACT|.

lac  196.0uA

| ADVANCED |

2 (o]
e toedc me] o o] e B2

3 Contact Check Settings

4. 99104ke . Select the timing at which to perform contact
check operation.

0.009 *

v 081, 5my OFF Disables the contact check function.
ac .am

lac  196. Tuh

Performs a contact check before measur-
ing the sample.

BEFORE

Performs a contact check after measuring
AFTER
the sample.

EOTH Performs a contact check before and after
measuring the sample.
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4 Contact Check Settings

4. 99104k Set the contact check threshold with E and

0.009 ° E

Vac 981.5mY
lac  196. TuA

EORTACT Settable range : 1t0 5

Toreshotd | 2 | 3 ] 4] 5

Permissible | Annrox. | Approx. Approx. Approx. Approx.

contact
resistance [(2] | 1000 500 100 50 10

g

5 Press JE34UIN to close the setting screen.

—HQLE—. * Selecting ‘ BOTH ‘ or ‘ BEFORE ‘ as the contact check timing causes the trigger synchro-

nous output function to be automatically turned on.
See "4.2.10 Applying the Signal to the Sample during Measurement Only (Trigger Synchronous
Output Function)" (p. 77)
* When setting the contact check function, the INDEX time and EOM time will be delayed
depending on the timing. (p. 354)
* The contact check function cannot be used during temperature measurement. However, if

a contact error occurs at the timing, the temperature measurement will be shown
as DISP OUT since the measurement will not have been performed at that point.

* The allowable contact resistance value may vary depending on the sample being mea-
sured.

* The measurement value will not be saved when all three of the following conditions apply:
* When the memory function has been enabled

* When the contact check timing is set to

* When a contact check error has been displayed (see the error display) (p. 362)

uonoung ¥ ¢ 493deys
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4.5.5 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.

You can also select whether to reset the comparator and BIN judgment results when the signal changes to
EOM (HIGH).

See "12.2 Timing Chart" (p. 318)

Procedure

1 LCR Measurement Screen LCR Application Settings

4. 99147kQ

0.015 °
Vac 978. 3mV
lac  196.0uA
Vac 978. 2nY - ——

lac 196.0uA

Coesic | Rde || movance ||

I [ (e A

INFORMAT 10N

FREQ  1.0000kHz JUDGE OFF OPEN  OFF

v 1.000¥ SPEED MED SHORT OFF
i A Qan

2 LCR Application Settings

4.99147kQ

0.015 ° Press||0 JUDGE|.

Vac 978. 3mY
lac  196.0uA

| ADVANCED |

EXIT

4. 99249k Use E or E to set the delay time for the
~0.385 ° period from the output of the comparator and
' Yac 998. ImV BIN judgment results until the output of EOM

lac  199. g,uA (LOW).

JUDGE-EOM
+ Settable range: 0.0000 s to 0.9999 s

« If you make a mistake during input:

press to cancel the input and start
again.

JUDGE RESET
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4 1/0O Judgment Setting
4. 99249kQ Select whether to reset the comparator and
BIN judgment results when the signal changes
-0.385 ° to EOM (HIGH).

Vac 998. ImY
lac 199, QuA

Stores the last judgment results until the

10 JUDGE OFF
next judgment results are output.

weeeew - 3.0 0 0 O s
Resets the judgment results when the sig-

ON
nnuu nal changes to EOM (HIGH).

JUDGE RESET OFF

5 Press [3{AIl to close the setting screen.

uonoung ¥ ¢ 493deys
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4.5.6 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 1/O during measurement (while EOM
(HI) is being output after the trigger is received). Erroneous input due to chattering can be prevented by dis-
abling 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 "12.2 Timing Chart" (p. 318)

Procedure

LCR Measurement Screen

978. 2m¥
196. OuA

Vac
lac
INFORMATION
FREQ  1.0000kHz
v 1.000Y

2

OPEN  OFF
SHORT  OFF

JUDGE OFF
SPEED MED

LCR Application Settings

4.99147kQ

0.015 °
978. 3mY
196. OuA

Vac
lac

| ADVANCED |

10 JUDGE| 10 TRIG MEMCRY
é BEEP MKEYLOCK

4. 99236kQ

10 EOM

I/O Trigger Setting

-0.386 °
992. 3my
198. 8uA

Vac
lac
I0 TRIG

TRIG ENABLE

TR |G EDGE DOWN

OFF

a

LCR Application Settings

4.99147kQ

0.015 °

978. 3m¥
196. OuA

Vac
lac

" ADVANCED |

<

BASIC

Rdc

|

Press

[0 TRIG|.

EXIT

Select the 1/0 trigger function setting.

OFF

Disables trigger input from the EXT I/O during
measurement (while EOM (HI) is being output

after the trigger is received)

ON

Enables trigger input from the EXT 1/O during
measurement (while EOM (HI) is being output

after the trigger is received)

DOWN

Sets the falling edge as the valid edge of trigger
input.

Up

Sets the rising edge as the valid edge of trigger
input.

4 Press (AN to close the setting screen.
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4.5.7 Setting the EOM Output Method

The higher the measurement frequency, the shorter the time that INDEX and EOM are high (off). When the
high (off) time is too short due to characteristics of the input circuit, the instrument can be configured to
maintain the low (on) state for a preset time once EOM changes to low (on) before reverting the signal to high
(off) after the completion of measurement. The INDEX output method can be changed in the same manner.
See "Chapter 12 External Control" (p. 309)

Procedure

1 LCR Measurement Screen

LCR

;4

LCR Application Settings
4.99147kQ

0.015 °

Vac 978. 3mV
lac  196.0uA
Vac 978. 2nY — —_—

lac 196.0uA

T BASIC | Rdc aceo ||| |
&

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1.000V SPEED MED SHORT  OFF
LIMIT OFF AVG OFF LOAD __OFF

2 LCR Application Settings

4. 99147kQ

(®)
-y
Q
T
(=g
(1]
=
H
-
(@)
A
-n
c
3
0
=
o
=]

0.015 ° Press| 10 EOM |.
Vac 978.3mV
lac 196.0uA

| ADVANCED |

10 TRIG || 10 EOM | MEMORY

I I 1§

3 Setting the EOM output method Setting the output method.

4.99307kQ For HOLD and PULSE timing charts, see

"Chapter 12 External Control" (p. 309).
0.038 °
‘{‘;‘E ?Séj ;EX Use E or E to set the EOM output time

for the PULSE setting.

EOM MODE PULSE
emon-TiE . Q0 O B 0 s

nuuu press to cancel the input and start

again.
« The output time cannot be set unless the
output method has been set to [PULSE].

+ Settable range: 0.0001 s to 0.9999 s

+ If you make a mistake during input:

4 Press 340l to close the setting screen.
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| 4.5.8 Saving Measurement Results (Memory function)

You can save the measurement results inside the instrument (Up to 32,000 items).The saved measurement
results can be saved to a USB flash drive. They can also be acquired using a communication command. The
memory function setting is the same in | t®  mode, #mavzER mode, and mwwEe mode.

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 LCR Application Disk (Commu-
nication Commands).

Saving Measurement Values

Procedure
1 LCR Initial Screen LCR Application Settings

4.99147kQ
0.015 °

Vac 978.3mV

lac  196.0uA

Vac 978. 2mV — —_—

lac 196, OuA BASIC Relc wovanceo |||

IHFORHATION
FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1,000V SPEED MED SHORT OFF

I s ) e

2 LCR Application Settings

4.99147kQ

0.015 ° Press | MEMORY
Vac 978. 3mY
lac  196.0uA

| ADVANCED |

[0
K

3 Memory Function Setting

After touching OFF to disable the mem-

4.99233kQ

ory function, use E or E to set the num-

-0.384 ° ber of ¢ It
Vac 996, 8uV er of measurement results.

lac  198. 7uA

Settable range: 1 to 32000
The number of measurement results cannot be
changed while set to "OFF".
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4 Memory Function Setting Select ON/IN/OFF for the memory function.

4. 99233kQ OFF Disables the memory function.

-0.384 ° Saves the measurement results to memory
Yac 996.8mV only when a pass judgment is made for all of the
lac 199, 7uA parameters judged with the comparator and
MEMORY IN BIN functions.
(The measurement results are not saved if
even one of the comparator results is Hi or Lo
or the BIN result is OUT-OF-BINS.)

ON Saves all measurement values to memory.

CLEAR SAVE If the comparator and BIN functions are not set, the

operation for m is the same as that of .

CLEAR Clears all of the saved measurement results
5 Press 34Nl to close the setting screen. from the instrument memory.

Saves the measurement values stored in the in-
strument memory to a USB flash drive and then
clears the measurement values from the instru-

SAVE ment memory.
The measurement values are saved to the

MEMORY folder in the USB flash drive. The file
name is automatically assigned from the date
and time (p. 285).

uonoung ¥ ¢ 493deys

NOTE + If the memory function is enabled, the number of memory items currently saved is dis-
M e played in the measurement screen.

Indicates that the number of memory ]
items currently saved is 2,929. J

anD |

» Save the measurement results stored in the instrument to a USB flash drive or acquire
them with the :MEMory? command.

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

* 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.

NHo. 001 1110191128 UIAEICITTNETIT

4.93874kQ

OFF

o Vdc 777, 4m¥

KR 0.014 ld 155, 8uA

* When the contact check function has been set, the measurement value will not be saved
when all three of the following conditions apply:

See "4.5.4 Checking Contact Defects and the Contact State (Contact Check Function)" (p. 132)
* When the memory function has been enabled

+ When the contact check timing is set to

* When a contact check error has been displayed (see the error display) (p. 362)
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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.
Procedure

1 LCR Measurement Screen LCR Application Settings
4.99147kQ

0.015 °

Yac 978. 3mY
lac 196, OuA
T OBASIC | Rde " VANCED l-

Vac 978. 2nY
lac 196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN

v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD

RANGE AUTO 10k DELAY 0.0000s CABLE
LON Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Application Settings

4. 99147kQ

Press| DIGIT

0.015 °

Vac 978. 3mY
lac  196.0uA

| ADVANCED
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3 No. of Display Digits Setting

4.99192kQ

Use E or E to set the number of display

-0.39 ° digits. (For each parameter)
Vac 994. IV
lac 199, 2uA

Settable range: 3 to 6 digits

6 Up to three decimal places | Up to five decimal places | Up to second decimal place | Up to three decimal places| Up to 6 digits
5 Up to second decimal places| Up to four decimal places | Up to one decimal place | Up to second decimal place| Up to 5 digits
4 Up to one decimal place | Up to three decimal places| Up to zero decimal places' Up to one decimal place | Up to 4 digits
& Up to zero decimal places | Up to second decimal place| Up to zero decimal places | Up to zero decimal places | Up to 3 digits

uonoung ¥ ¢ 493deys

4 Press Q4NN to close the setting screen.

NOTE The instrument may not be able to display minute values using the set number of display dig-
= ts.
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| 4.5.10 Setting the LCD to ON/OFF

You can turn the LCD ON/OFF.
Setting the LCD to OFF saves power because the LCD turns off if the panel is not touched for 10 seconds.

Procedure

1 LCR Measurement Screen LCR Application Settings

4.99147kQ

0.01%5 °
VYac 978. 3mV
lac  196.0uA

Vac 978. 2V s — =
lac 196.0uA BASIC Rdc l ADVANCED l
INFORHATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z00M ON | INFO DC

2 LCR Application Settings

4.99147kQ

0.015 °
Vac 978. 3wV Press | DISP

lac  196.0uA

| ADVANCED |

DIGIT |gp l BEEP EX|T

3 LCD setting
Select the LCD setting, and press JE34(NEN to

4. 99199kQ B close the setting screen.

Turns OFF the LCD.

—0.388 OFF The LCD turns off after approximately 10 seconds

Ygg ggg gEX elapse since the touch panel was last touched.

ON Sets the LCD to always on.

When you want to turn the backlight on again:
If you touch the touch panel while the backlight is off,
the backlight will turn on again.

The backlight will turn off again if you do not touch the
touch panel for about 10 seconds.
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I 4.5.11 Setting Operation Sounds (Beep Sounds)

You can set the operation sound and each of the beep sounds for judgment results.

Procedure

1 LCR Measurement Screen

4.99163kQ

0.014 °

Vac 978. 2mVY
lac 196.0uA
INFORMATION
FREQ  1.0000kHz  JUDGE OFF OPEN  OFF
v 1. 000V SPEED MED SHORT OFF

2 LCR Application Settings

4.99147kQ

0.015 °
Vac 978. 3mY
lac  196.0uA

| ADVANCED |

| BEEP I KEYLOCK EIT

DIsp

3 Beep Sound Settings

4.99207kQ

-0.395 °
Vac 994, 3mV
lac 199, 2uA

4 Press to close the setting screen.
NOTE

LCR Application Settings

4. 99147kQ

0.015 °
Vac 978.3mV
lac 196.0uA

Press| BEEP

— Beep sound settings for when comparator judgment

When a comparator judgment is made, no beep

OFF sound is emitted.

When judgment performed with 1 comparator

When the comparator resultis IN, a beep sound is

! emitted.

When the comparator result is LO or HI, a beep

NG sound is emitted.

* When judgment performed with 2 comparators

When both of these comparator results are IN, a
IN . .

beep sound is emitted.

When either one is LO or HI, a beep sound is
NG .

emitted.

Beep sound setting for when key pressed

OFF When a key is pressed, no beep sound is emitted.

ON When a key is pressed, a beep sound is emitted.

Beep tone settings
You can select from four beep tones

( A B C

, and D ).

If an invalid key is pressed or an operation causes an error, an error tone will sound regard-
less of whether the beep tone is turned on or off.

(®)
-y
Q
T
(=g
(1]
=
H
[y
(@)
A
T
c
3
0
=
o
=]
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| 4.5.12 Disabling Key Operation (Key-lock Function)

When the key-lock function is enabled, all setting changes except canceling the key-lock are disabled to pro-
tect the settings.

You can also set a passcode (security code).

Procedure

1 LCR Measurement Screen LCR Application Settings

4. 99147kQ

0.01% °
Vac 978.3mV
lac  196.0uA
Vac 978. 2mV e ——
lac  196.0uA
INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1. 000V SPEED MED SHORT OFF

" BASIC | Rdc ll-
&

2 LCR Application Settings
4.99147kQ

0.015 °

Yac 978.3mV Press [KEYLOCK |.
lac 196.0uA

| ADVANCED |

DIGIT | DISP [ BEEP |KEYLOCK| EIT

3 Key Lock Setting
4.99118kQ

0.015 °

Press ON

Vac 978. 2nY
lac 196.0uA
KEYLOCK

4 Press Q4N to close the setting screen.

NOTE * In the case of an external trigger, the key lock is not enabled for .

» Turning off the power does not cancel the key-lock function.
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Setting the Passcode of the Key-lock

Input Passcode

4. 99118kQ Press |Passcobe | when the key-lock setting is

0.01% ° ON
Vac 978.2nY
lac  196.0uA

Use the numerical keypad to enter the pass-

code, press , and then press JE=S4NEN .

Settable range: 1 to 4 digits
Initial passcode: 3533

PASSCODE

¢

NOTE If a passcode is set, it needs to be entered to disable the key-lock.
—~—=- Take care not to forget the set passcode.

Disabling the Key-lock

Disable Key Lock

4.99118kQ

uonoung ¥ ¢ 493deys

Press when the key-lock is enabled.

0.015 °

Vac 978. 2nV
lac  196. OuA
INFORHATION
FREQ 1.0000kHz  JUDGE OFF OPEN
" 1,000V SPEED MED SHORT
LIMIT OFF MG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE UNLOCK]
J SYNC OFF DCBIAS OFF

ZOOM ON | INFO DC

When a passcode is set

Input Passcode
CTay Enter the passcode and press [RU{[KveE .

The entered passcode is indicated as E on the
screen.

(To cancel input: Press )

When a passcode is not set

FREQ  1.0000kHz JUDGE
v 1. 000V SPEED Press [U)\[RS4ISN .

LIMIT OFF AVG

RANGE AUTO 10kQ  DELAY

LON Z OFF SYNC
J SYNC OFF DCBIAS OFF CANCEL | UNLOCK When you want cancel the disabling of the

key-lock: Press [E6=0y

NOTE If you forget the passcode, perform a full reset to restore the instrument to the factory default settings (p. 361).
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Key Lock Disable Error

4. 991 18k9 PASSCODE

If the error indication shown on the left appears,
0 01 5 o n n check the following items.
(¢ ] 5 ]e

INFORHATION
FREQ  1.0000kHz JUDGE OQFF 3

v 1. 000V SPEED MED

LIMIT OFF MG OFF n
RANGE AUTO 10k@ DELAY 0.0000s

LOW Z OFF SYNC  OFF
J SYNC OFF DCBIAS OFF CANCEL | UNLOCK

Cause Remedy

[0 & was pressed before you entered the passcode. | Press and enter the passcode.

The entered passcode is incorrect. Press and enter the passcode again.
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4.5.13 Initializing (System Reset)

In the event of the instrument malfunctioning, check "Before returning for repair" (p. 357).

If you do not know the cause of the problem, perform a system reset to restore the instrument to its factory
default settings.

See "Appendix12 Initial Settings Table"(p. A18)

A system reset can also be performed with the *RST and : PRESet communication commands.

See Description of communications commands on the included LCR Application Disk. "*RST”, “: PRESet”

Procedure

1 LCR Measurement Screen LCR Application Settings

4. 99147kQ

0.015 °
Vac 978.3mV
lac 196.0uA

Coeasic | Rdc [ movance || |
G

Vac 978. 2mVY
lac 196.0uA
INFORMATION
FREQ  1.0000kHz  JUDGE OFF OPEN  OFF
v 1. 000V SPEED MED SHORT OFF

2 LCR Application Settings

4.99147kQ

(®)
-y
Q
T
(=g
(1]
=
H
[y
(@)
A
T
c
3
0
=
o
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0.015 Press| RESET

Vac 978. 3mY
lac  196.0uA

| ADVANCED |

|

3 System Reset

: k
4. 99118kQ Press RESET to restore the factory

default settings and automatically redisplay

the measurement screen.

When you want to cancel the system reset:

CANCEL

Press

NOTE * If the initialization screen cannot be displayed, perform a full reset (p. 361).
» Performing a system reset causes the instrument to return to its default factory settings.
Disconnect the measurement sample before performing a system reset.
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| 5.1 About ANALYZER function

The ANALYZER function allows you to perform measurement while sweeping the measurement frequency.
Use this function for measuring frequency characteristics.

NOTE * The settings are synchronized between LCR mode, ANALYZER mode, and TRANS mode.
* DC resistance measurement is not supported in ANALYZER mode.

| 5.1.1 Measurement screen

When the instrument is turned back on, the screen will display the measurement mode in use when it was last
turned off. For details on the screen configuration, refer to page 18.

If a HIGH-Z error, constant voltage measurement or constant current measurement error, or contact check error occurs, an error will
be displayed.

Example: HIGH-Z error No.001 1111151423
FREQI[Hz 1 291l

Indicates the name of the Indicates the usage status Indicates that a USB flash Indicates the interface that is
loaded panel (p. 256). of internal memory (p. 138). drive is connected (p. 273). currently set (p. 263).

Menu keys
ANALYZER NHo.001 1111151423

FREQ[Hz] Z[Q]

.0233k  99.9938k 227

L0471k 99.9951k 241 SET | Set the details (p. 150).
.0715k  99.9803k 250
.0965k  100.015k 265
955 apJ | Set the compensation (p. 215).
258
262
278
288

291 FILE | Set the save settings (p. 273).

MODE | Select the measurement mode (p. 13).

L1220k 99.9961k
L1482k 99.9811k
L1749k 99.99897k
.2023k  100.007k
.2303k  99.9958k
.2589k  100.003k
. 2882k 99.9858k

sYs | Set the system (p. 263).

CpLpopPpLoLCoPLE

SAVE  PRINT TRIG The settings of differ depending on the
measurement mode.

Scrolls through the list.

Operation keys  An operation key is displayed depending on the situation.

SAVE Save the measurement data (p. 277). Measurement starts (p. 151).

(This is displayed when | SEQ | or | STEP |is
LA Print the measurement data (p. 331). selected for the trigger setting.)
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| 5.2 Setting Basic Settings of Measurement

| 5.2.1 Setting the measurement parameter

Set the measurement parameter for ANALYZER mode.

NOTE DC resistance measurement cannot be performed in ANALYZER mode.

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings

ANALYZER _ _
LIST ADVA

FREQ[Hz] ZIg1]

1.0000k  4.99112k

1.0233k  4.99531k
1.0471k  4.99591k
1.0716k  4.99623k
1.0965k  4.99604k
1.1220k  4.99685k
1
1
1

FREQ REPEAT REAL 0. 0000s

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

L1482k 4.99776k
L1749k 4.99882k

.2023k  5.00030k

ANALYZER Basic Settings

I | ADVANCED |

- pross i

? FREQ REPEAT REAL 0.0000s
SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

vV 1. 000V AUTO MED OFF 0. 0000s OFF
EXIT

3 Measurement Parameter Setting

Select the first parameter.

Select the second parameter.

* In ANALYZER mode, two types of parameter mea-
surement can be performed: PARA1 and PARA2.

* The parameter settings of LCR mode and parame-
ter settings of ANALYZER mode are linked as
shown below.

LCR mode ANALYZER mode

PARA1 PARA1
PARA2 Unused
PARA3 PARA2
PARA4 Unused

4 Press JE24IIM to close the setting screen.
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5.2.2 Setting the Trigger

Set the trigger. In ANALYZER mode, sweeping is performed in accordance with the trigger setting that is set
for this item. The following three types of trigger can be set as the trigger setting.

» Sequential sweep
* Repeat sweep
» Step sweep

For details on each of the triggers, refer to step 3.

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings
ANALYZER (
FREQ[Hz] 7191

LIsT [ ADv

1.0000k  4.99112k 0.013

0233k 4.99531k 0.01
0471k 4.99591k 0.014
0715k  4.99623k 0.016

1.

1.

I FREQ REPEAT REAL 0.0000s
1.0965k  4.99604k 0.020

1.

1.

IR

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

1220k 4.98685k 0.015
1482k 4.98776k 0.013
17491 498882k 0.018

ANALYZER Basic Settings

| ADVANCED |
| SWEEP SETUP

PARA TRIG | DRAW Press| TRIG

-8 FREQ V- NAT REAL 0. 0000s

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

3 Trigger Setting
Select the trigger setting.

Performs a sequential sweep.
SEQ When an external trigger is input, sweep
measurement is performed once only.

SHEEP SETUP

(@)
=
Y]
T
[ =g
(1]
=
(54}
>
Z
>
<
N
m
pY)
m
c
=
(2]
=
o
=
=
w
an
w
by
o
-

Performs a repeat sweep.
REPEAT An internal trigger results in a sweep being
performed repeatedly.

TRIGGER

EXIT

Performs a step sweep.

When an external trigger is input, measure-
STEP ment is performed at the current measure-
ment point and then the process moves to
the next measurement point.

- Ifthisis setto | sta | or [ sep |, [N is dis-

played in the measurement screen.

« Each time you press , a sequence sweep
4 Press I3 to close the setting screen. or step sweep is performed.

BASIC SETUP

NOTE The trigger setting that is set for this item differs from the trigger setting of LCR mode.
— e (It does not influence the trigger setting of LCR mode.)




152

5.2 Setting Basic Settings of Measurement

| 5.2.3 Setting the Display Timing

Set the timing for drawing the list.

If the display timing is set to , the time for one sweep becomes long because the screen is updated
every time each sweep point is measured.

If it is set to to give priority to the measurement time, the screen update time becomes short.
Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings
ANALYZER (
FREQ[Hz] 7191

1.0000k  4.99112k
1.0233k  4.99531k
1.0471k  4.99591k
1.0716k  4.99623k
1.0965k  4.99604k
1
1
1
1

| LIsT | ADV

FREQ REPEAT REAL 0.0000s

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

L1220k 4. 99685k
. 1482k 4.99776k
1748k 4.99882k

.2023k  5.00030k

SHEEP SETUP

PARA TRIG DRAW | TRIG bELAY DRAW
-6 FREQ REPEAT ?é_ 0.0000s
SWEEP POINT

START: 1. 0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

MED QFF OFF

V 1.000V AUTO 0. 00005
EXIT

3 Draw Timing Setting

SHEEP SETUP

Set the timing for display.

REAL Sequentially draws after measurement of
each sweep point.
REAL AFTER
- AFTER Draws all after one sweep is finished.

EXIT

BASIC SETUP

4 Press 4N to close the setting screen.
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5.2.4 Setting the Trigger Delay

Set the delay time from the initial sweep point trigger input to the start of measurement.
There are two delay settings: “Trigger Delay” and “Point Delay.”
With this item, only the setting for the trigger delay is configured.

[ When sequential sweep = Trigger delay

Point delay

External trigger

Measurement of
last sweep point A

Measurement of M Measurement of

Measurement of
sweep point 1 sweep point 2 p—y-

sweep point 3

End of measurement

[ When repeat sweep

Internal trigger

L Measurement of
sweep point 1

. When step sweep

Measurement of Measurementof | o - Measurement of
sweep point 2 sweep point 3 q last sweep point

Return to measurement of sweep point 1

External trigger External trigger External trigger External trigger

| Measurement of Measurement of
sweep point1 & sweep point2 4

End of measurement End of measurement End of measurement End of measurement

Measurement of
last sweep point &

Measurement of
sweep point3 &

(LO-EESENI) uondUN4 YIZATVYNY 6 493deyd




154

5.2 Setting Basic Settings of Measurement

Procedure

1

ANALYZER
FREQ[Hz]

1. 0000k
0233k
.0471k
.0715k
. 0965k
. 1220k

. 1748k
. 2023k
. 2303k
. 2588k

ZIR1]

4.99112k
4.99531k
4.99591k
4.99623k
4. 99604k
4. 99685k
4.99776k
4.99882k
5. 00030k
5. 00253k
5. 00546k

ANALYZER Measurement Screen

0.013
0.011
0.014
0.016
0.020
0.015
0.013
0.018
0.022
0.016
0.008

ANALYZER Basic Settings

LIST | ADVA

FREQ REPEAT REAL 0.0000s

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

Cieve, | e | e | v Jom

1
1
1
1
1
1. 1482k
1
1
1
1
1 V 1.000V  AUTO 0.0000s

.2882k  5.00738k

TRIG Press | ric deLay |,

FREQ REPEAT

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

OFF OFF

V 1.000Y AUTO MED 0.0000s
EXIT

3 Trigger Delay Setting

SHEEP SETUP

Use E or E to set the delay time.

(" TRIG DELAY

0 . 0 0 0 0 S » Settable range: 0 s to0 9.9999 s with resolution of 0.1 ms

* If you make a mistake during input: press to
cancel the input and start again.

4 Press SIS to close the setting screen.
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5.2.5 Setting Sweep Points

Sets the start value and end value of the sweep.
Each sweep point is automatically calculated from the number of sweep points.

Start value End value

Number of sweep points

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings
ANALYZER ( :
FREQ[Hz] 7191

| DV

1.0000k  4.99112k 0.013

1.0233k  4.99531k 0.01
1.0471k  4.99591k 0.014
1.0716k  4.99623k 0.016
1.0965k  4.99604k 0.020
1.1220k 4, 99685k 0.015
1.1482k  4.99776k 0.013
1
1
1
1
1

FREQ REPEAT REAL 0. 0000s

SWEEP POINT

1749k 4.9988%k 0.018 START:1.0000kHz STOP:100.00kHz NUM:201 LOG

.2023k  5.00030k 0.022
.2303k  5.00253k 0.016
.2588k  5.00546k 0. 008
.2882k  5.00738k

BASIC SETUP

e Lo Loeo L T o

V 1.000v AUTO 0. 0000s

ANALYZER Basic Settings

- BASIC | I | ADVANCED |
Press| SWEEP POINT

-8 FREQ REPEAT REAL 0. 0000s

| SWEEP POINT I

(@)
=
Y]
T
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(1]
=
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m
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=
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=
o
=
=
w
n
w
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o
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Q00kHz STOP:100.00kHz NUM:201 LOG

-

V 1.000V  AUTO 0. 0000s OFF
EXIT
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3 Sweep Range Setting

SHEEP POINT

100. 00kHz

&

201

4

Sweep Range Setting

SHEEP POINT

©

5

Sweep Range Setting

SHEEP POINT

1. 0000kHz

100. 00kHz

Press| START and use the numeric keypad

to set the start value of the sweep.

» Settable range: 1 mHz to 200 kHz
+ If you make a mistake during input:

press to cancel the input and start again.
* When you want to cancel the setting:

Press , , or n key to confirm the

setting.

Press STOP and use the numeric keypad

to set the end value of the sweep.

Settable range: 1 mHz to 200 kHz

Press , , or key to confirm the

setting.

Press NUM

and use the numeric keypad

to enter the number of sweep points.

Settable range: 2 to 801

Press key to confirm the setting.
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6

Sweep Range Setting

Select the setting method for sweep points.

SHEEP POINT

The sweep points are calculated linearly

L INEAR from the setting values of ,

START 1. 0000kHz

| stop |,and | MM |
STOP 100. 00kHz The sweep points are calculated logarithmi-
LOG cally from the setting values of ,
&l | STOP | and \ NUM \

Reverts the number of sweep points to its
CANCEL original value and closes the Settings
screen.

CANCEL SET

7 Press to confirm the setting.

How to Check the Set Sweep Points

You can check the sweep point setting values in the sweep parameter setting section of the Measurement
screen as well as the [LIST] area of the Settings screen.

ANALYZER Measurement Screen Sweep Point List Display

ANALYZER

4.99112k
4.99531k
4.995891k
4. 99623k
4. 99604k
4. 99685k
4. 99776k
4. 99882k
5. 00030k
5. 00253k
5. 00546k
5. 00738k
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Sweep parameter setting values
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| 5.2.6 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 (V) mode The value of the open circuit voltage is set.

The value of the voltage between the terminals of the object under

Constant voltage (CV) mode test is set.

Constant current (CC) mode 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
== e measurement terminals because doing so may damage the test sample.

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings
ANALYZER ( ==
FREQHz] H]

1.0000k  4.99112k 0.013
L0233k 4.99531k 0.01
.0471k  4.99591k 0.014
.0715k  4.99623k 0.016
.0965k  4.99604k 0.020
L1220k 4.99685k 0.015

LisT | ADv

I N

FREQ REPEAT REAL 0. 0000s

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

L1749k 4.99882k 0.018
.2023k  5.00030k 0.022
.2303k  5.00253k 0.016
.2588k 5. 00546k 0.008
.2862k  5.00738k 0.003

BASIC SETUP

MED OFF

V 1.000V AUTO 0. 0000s

1
1
1
1
1
1.1482k  4.99776k 0.013
1
1
1
1
1

ANALYZER Basic Settings

| BASIC | I | ADVANCED |

SHEEP SETUP

PARA TRIG | DRAW Press | LEVEL

-6 FREQ REPEAT REAL 0.0000s

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

LEVEL | RANGE | SPEED DC BIAS
MED OFF F

007 0.0000s OF
EXIT
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3 Measurement Signal Mode Settings

Select the measurement signal level.
v Open circuit voltage (V) mode (p. 54)
v Constant voltage (CV) mode (p. 54)

cC Constant current (CC) mode (p. 55)

Measurement Signal Level Setting
SHEEP

Use E or E to enter the voltage or current
value.

Normal measurement mode

Measurement signal mode Settable range

V, CV 0.005 V to 5.000 V
cC 0.01 mA to 50.00 mA

Low Z high accuracy mode

Measurement signal mode Settable range

V,CV 0.005 V to 2.500 V

cC 0.01 mA to 100.00 mA

See "For setting range and accuracy" (p. 54)

The accuracy of testing varies according to the test
signal level.
See "14.2 Measurement Range and Accuracy" (p. 343)

5 Press J24UI to close the setting screen.
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| 5.2.7 Setting the Measurement Range

When measuring a sample whose impedance varies greatly with frequency or a sample whose characteristics
are unknown, you can have the instrument automatically select the optimal measurement range. Alternately,
you can perform high-speed measurement by fixing the range with the HOLD function.

1 Setting the method for determining the measurement range
(AUTO, HOLD)

AUTO ‘ The most suitable test range is set automatically. ‘

HOLD ‘ The measurement range is fixed. The range is set manually. ‘

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

Setting AUTO Ranging

There are the following two methods for setting the measurement range.

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings
ANALYZER ( ) E
FREQ[Hz] ZIa]

1.0000k  4.99112k 0.013
1.0233k  4.99531k 0.011
1.0471k  4.99591k 0.014
1.0715k  4.99623k 0.016
1.0965k  4.99604k 0.020
1.1220k  4.99685k 0.015
1.1482k  4.99776k 0.013
1
1
1
1
1

FREQ REPEAT REAL 0. 00005

SWEEP POINT

1749k 4. 99882k 0.018 START:1.0000kHz STOP:100.00kHz NUM:201 LOG

.2023k  5.00030k 0.022
.2303k  5.00253k 0.016
.258%k  5.00546k 0.008
.2882k  5.00738k

BASIC SETUP

MED OFF

¥ 1.000V AUTO 0. 00005

2 ANALYZER Basic Settings

| BASIC | I | ADVANCED |

SHEEP SETUP

PARA TRIG | DRAW Press| RANGE

-6 FREQ REPEAT REAL 0.0000s

SWEEP POINT

START: 1. 0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

AVG DC BIAS

0.0000s OFF
EXIT
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3 Range Setting

Press| AUTO

1k@

If the instrument is being used outside the lim-
10kQ -mng -W-IOOMQ its of its specification, the suitable range may
s not be set in auto ranging function. In this
LOW Z OFF m EXIT case, check the accuracy assured ranges in

"14.2 Measurement Range and Accuracy" (p.
343) and then change the test conditions.

4 Press JE24UIN to close the setting screen.

NOTE * When an element other than a capacitor or a capacitor with a low DC resistance is mea-
~~ _ sured while using DC bias, the AUTO range may not work properly and a range may not
be able to be determined.
* When setting the sweep frequency, some ranges may not be available depending on the
frequency range.
* 10 MQ range: Up to 100.00 kHz
* 100 MQ range: Up to 10.000 kHz
* The AUTO ranging range can be limited.
See: "5.3.6 AUTO Range Limit Function" (p. 182)
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Setting the Ranging to HOLD

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings

ANALYZER

FREGIFZT  Z18] LIST | ADv

1.0000k  4.99112k

1.0233k  4.99531k
1.0471k  4.99591k
1.0715k  4.99623k
1.0965k  4.99604k
1.1220k  4.99685k
1.1482k  4.99776k
1
1
1
1
1

-8 FREQ REPEAT REAL 0. 0000s

SWEEP POINT

1749k 4.99882%k START:1.0000kHz STOP:100.00kHz NUM:201 LOG

.2023k  5.00030k
.2303k  5.00253k
.258%k  5.00546k
.2882k  5.00738k

BASIC SETUP

V 1.000V AUTO MED OFF 0. 00008

2 ANALYZER Basic Settings

BASIC | I | ADVANCED |

SHEEP SETUP

pross [EEE

-6 FREQ REPEAT REAL 0.0000s

SWEEP POINT
START:1.0000kHz STOP:100.00kHz NUM:201 LOG

LEVEL | RANGE I SPEED | AVG DC BIAS
S0

vV 1.000V OFF 0.0000s OFF
EXIT

Measurement Range Selection

SHEEP

SHEEP SETUP

[ RANGE

Press| HOLD

LOW Z QFF “ EXIT
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4 Measurement Range Selection
To select the measurement range.

Test Accuracy guar- Auto ranging
range anteed range range
100 MQ 8 MQ to 200 MQ 8 MQ or more
10 MQ 800k to 100MQ 800 kQ to 10 MQ

100 “ 100Q 1 MQ 80kQ to 10MQ 80 kQ to 1 MQ
100 kQ 8 kQ to IMQ 8 kQ to 100kQ

e 100k0 | 1MQ 100MQ
--m- 10 kQ 800 Q to 100 kQ 800 Q to 10 kQ

[é 1kQ 80 Q to 10 kQ 80 Q to 1kQ
100 Q@ 8Q1to100 Q 8 Q10100 Q
10Q 800 mQ to 10 Q 800 mQ to 10 Q
10 80 mQ to 1Q 80mQto1Q
100 mQ 10 mQ to 100 mQ 0 Qto 100 mQ
Set the test range according to the combined impedance
value of the sample to be tested and the test cables.
NOTE * The guaranteed accuracy range varies depending on the measurement conditions.
e See: Check the guaranteed accuracy range in "14.2 Measurement Range and Accuracy" (p. 343).

» The measurement range is determined according to the test range setting.If the display
for the measured value shows "OVER FLOW" or "UNDER FLOW", that means that mea-
surement 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 the measurement range setting exceeds the range in the table above when the sweep
frequency is set, it is automatically changed to the maximum setting.

* When setting the sweep frequency, some ranges cannot be used depending on the fre-
quency range.

+ 10 MQ range: Up to 100.00 kHz
+ 100 MQ2 range: Up to 10.000 kHz

5 Press 340l to close the setting screen.
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NOTE » With a test sample whose impedance varies with frequency, if the frequency is changed
LR during measurement using HOLD, measurement within the same range may not be possi-
ble. When this happens, change the measurement range.

* The test range setting is made according to the combination of the impedances of the
sample being tested and the test cables. Therefore it can happen that testing is not possi-
ble, if the test range is held with HOLD only upon the basis of the impedance of the sam-
ple under test. If this happens, you should change the test range, making reference to "8.1
Setting Open Circuit Compensation" (p. 215) and "8.2 Short Circuit Compensation" (p.
224).
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| y2 Low Z high accuracy mode

In low Z high accuracy mode, an output resistance of 25 Q is used so that adequate current can flow to the
measurement sample, allowing highly accurate measurement.

Procedure

1 ANALYZER Measurement Screen Analyzer Basic Settings

ANALYZER

FREQ[Hz] Z[R] W - DY

1.0000k  4.99112k

1.0233k  4.99531k
1.0471k  4.99591k
1.0715k  4.99623k
1.0965k  4.99604k
1.1220k  4.99685k
1.1482k  4.99776k
1.
1.
1.
1.
1.

FREQ REPEAT REAL 0. 0000s

SWEEP POINT

1749k 4.99882k START:1.0000kHz STOP:100.00kHz NUM:201 LOG

2023k 5.00030k
2303k 5.00253k
2589k  5.00546k
2882k 5.00738k

BASIC SETUP

V 1.000V AUTO MED OFF 0. 0000s

ANALYZER Basic Settings

BASIC | I | ADVANCED |

SHEEP SETUP

PARA TRIG | DRAW Press| RANGE

-8 FREQ REPEAT REAL 0.0000s

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LDG

AVG DC BIAS

0.0000s OFF
EXIT

BASIC SETUP

Range Settings

SHEEP

Select ON/OFF for the low Z high accuracy
(RbGE mode.
HOLD AUTO
- OFF Disables low Z high accuracy mode.
II:I:M .m -1 0,9] .I:I:ﬂ -1 kQ
ON Enables low Z high accuracy mode.

4 Press Q4N to close the setting screen.
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Low Z high accuracy mode is only available for the 100 mQ and 1 Q ranges.
See the following table:

No

Measurement range

N

100 MQ2

10 MQ

1 MQ

100 kQ

10 kQ2

1kQ

100 Q

10Q

Normal mode only
(Low Z high accuracy mode setting disabled)

Ol 0| NG| | WO|IDN

1Q

-
o

100 mQ

Low Z high accuracy mode/ normal mode
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| 5.2.8 Setting the Measurement Speed

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

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings

REQ[Hz1 [l

1.0000k  4.99112k
0233k 4.99531k
L0471k 4.99591k

LIsT [ ADv

.0715k  4.99623k
.0965k  4.99604k
. 1220k 4.99685k
L1482k 4.99776k

FREQ REPEAT REAL 0.0000s

SWEEP POINT

ANALYZER Basic Settings

BASIC | I | ADVANCED |

PARA TRIG | DRAW Press| SPEED

-8 FREQ REPEAT REAL 0.0000s

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LDG

BASIC SETUP

LEVEL | RANGE | SPEED | AVG DC BIAS

V 1.000V  AUTO 0.0000s OFF
EXIT

3 Measurement Speed Setting
To select the measurement speed.

EEEST FAST Performs high-speed measurement.

MED This is the normal measurement speed.

sLow Measurement precision improves.

EXIT

Measurement accuracy is better than
SLOWZ SLOW.

Measurement speed varies with the measurement
conditions.

The speeds given in the table relate to the case of |Z|
only being displayed.

See "About Measurement Times and Measurement

4 Press 2RI to close the setting screen. Speed” (p. 352)

NOTE The waveform averaging function allows you to set the measurement speed at a higher level
— = of detail. When the waveform averaging function is enabled, speed settings are not avail-
able. Disable the waveform averaging function before setting the speed.
See "5.3.2 Setting the Detection Signal Waveform Averaging Count (Waveform Averaging Function)"
(p- 173)
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| 5.2.9 Displaying as 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.

NOTE The measurement values are averaged by arithmetic mean during ANALYZER measure-
— = ment regardless of the trigger setting (p. 74).

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings
ANALYZER ( :
FREQ[Hz] _ ZI@1

1.0000k  4.99112k

.0233k  4.99531k
L0471k 4.99591k
.0715k  4.99623k
.096bk  4.99604k
L1220k 4.99685k
L1482k 4.99776k
L1748k 4,99882k
.2023k  5.00030k
.2303k  5.00253k
.258%k  5.00546k

-8 FREQ REPEAT REAL 0.0000s

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LDG

BASIC SETUP

POINT DELAY

1
1
1
1
1
1
1
1
1
1

2 ANALYZER Basic Settings

- BASIC |

SHEEP SETUP

PARA TRIG | DRAW Press| AVG

-8 FREQ REPEAT REAL 0.0000s

SWEEP POINT

START:1. 0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

LEVEL § RANGE |§ SPEED A¥G  Jpownt oecav § DC BIAS

V 1. 000V AUTO 0.0000s OFF
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3 Measurement Averaging Setting

Use E or E to enter the number of

. .
averaging times.

[ AVERAGE

Settable range: 1 to 256 times

When you want to cancel the averaging

function: Press | C

The number of averaging times is set to 001.

4 Press [l to close the setting screen.
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| 5.2.10 Setting the Point Delay

For the point delay setting, set the delay time for each sweep point.

NOTE In sweep measurement, some measurement samples may require time for the measured
— = value to stabilize due to transient response. In this case, set a point delay time.
See "5.2.4 Setting the Trigger Delay" (p. 153)

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings

ANALYZER E—
FREQ[Hz] ZIQ] LIST AV
TRIG | DRA%

FREQ REPEAT REAL 0.0000s

1.0000k  4.99112k 0.013
1.0233k  4.99531k 0.011
1.0471k  4.99591k 0.014
1.0715k  4.99623k 0.016

1.0965k  4.99604k 0.020
1.1220k  4.99685k 0.015
1.1482k  4.99776k 0.013
1.1740k  4.99882k 0.018
1.2023k  5.00030k 0.022
1.2303k  5.00253k 0.016
1.258%k 5. 00546k 0.008

SWEEP POINT

START:1.0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

POINT DELAY

2 ANALYZER Basic Settings

BASIC | I | ADVANCED |
Press |PoINT DELAY |,

-8

z FREQ REPEAT REAL 0.0000s

SWEEP POINT

START: 1. 0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

LEVEL § RANGE J SPEED I POINT DELAY I DC BIAS

v 1.000V AUTO MED é

3 Point Delay Setting

Use E or E to enter the delay time.

Settable range: 0.0000 s to 10000 s

x1/10 EXIT

When you want to cancel the point delay

function: Press | C

The setting value is cleared to 0.

34NN to close the setting screen.
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5.2.11 Setting the DC Bias

For the DC bias setting, set the DC bias value for when sweep measurement is performed.
If the DC bias is set, a DC signal can be superimposed on the measurement signal during capacitor measure-
ment.

Procedure

1 ANALYZER Measurement Screen ANALYZER Basic Settings
ANALYZER ==
FREQIHz] Z1e]
1.0000k  4.99112k

1.0233k  4.99531k

1.0471k  4.99591k
1.0715k  4.99623k
1.0965k  4.99604k
1.1220k  4.99685k
1.1482k  4.99776k

1

1

1

1

1

CLIST [ aDv

I I X

FREQ REPEAT REAL 0. 0000s

SWEEP POINT

1748k 4.99882k START:1.0000kHz STOP:100.00kHz NUM:201 LOG

.2023k  5.00030k
.2303k  5.00253k
.2588k  5.00546k
.2882k  5.00738k

BASIC SETUP

MED OFF

V 1.000V AUTO 0. 0000s

2 ANALYZER Basic Settings

 BASIC | " | ADVANCED |

Press B BIAS).
-9

i FREQ REPEAT REAL 0.0000s

SWEEP POINT

START:1. 0000kHz STOP:100.00kHz NUM:201 LOG

BASIC SETUP

V 1. 000V AUTO MED OFF 0.0000s
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SHEEP

Select ON/OFF for the DC bias.

OFF Disables the DC bias setting.
ON Enables the DC bias setting.
Press this button when using an external

DC bias unit.
EAWMIIN T DC bias will be set to ON, and the bias

value will be set to 0.00 V.
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4

DC Bias Setting

(DC BIAS

Use E or E to set the DC bias.

 Settable range:
-5.00 V t0 5.00 V (Normal mode)
-2.50 V to 2.50 V (Low Z high accuracy mode)

« If you make a mistake during input:
press to cancel the input and start again.

5 Press Q24NN to close the setting screen.

NOTE

The DC bias function is specifically for capacitor measurement. If it is used for resistor,
inductor, and other elements with low DC resistance, the following are likely.

* Normal measurement is not possible

* AUTO ranging is unable to determine a range.
The DC bias function cannot be set during DC resistance measurement.
The DC bias function cannot be set when Rdc measurement has been selected with the
:MEASure: ITEM setting.
When superimposing a DC voltage of 5 V (during low Z high accuracy mode operation,
+2.5 V) or above, refer to "Appendix5.1 How to Supply a DC Bias Voltage"(p. A7).
When superimposing a DC current on a coil or the like, refer to "Appendix5.2 How to Sup-
ply a DC Bias Current"(p. A9).

If the total value for the measurement signal level (AC level setting value x /2 + DC bias

setting value) will become > 5./2 [V], the measurement signal cannot be raised any
higher. Reduce the AC level or DC bias value, and then configure the setting.
During low Z high accuracy mode operation, the AC level and DC bias value can be set

such that the total value is less than or equalto  2.5./2 [V].
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| 5.3 Application Settings

5.3.1 Applying the Signal to the Sample Only during
Measurement
(Trigger Synchronous Output Function)

This function enables the measurement signal to be output after measurement is triggered for the initial
sweep point only, ensuring that the signal is applied to the sample during measurement only.
Thus reducing the generation of heat in the sample and decreasing electrode wear.

Procedure

1 ANALYZER Measurement Screen

4.99112k
499531k
499591k
4.99623k

4.99604k
4. 99685k
499776k
4.99882k
5. 00030k
5. 00253k

0.011
0.014
0.016
0.020
0.015
0.013
0.018
0.022
0.016

2 ANALYZER Application Settings

| ADVANCED |

FUHCTION

(e e
G

SETTING

3

SHEEP

FURCTION
{ TRIG SYNC

Trigger Sync Setting

0.0 010 s

alalala]e
MAMAMAMM -

SHEEP

Cwc T o [ee))

FUNCTION

|

ANALYZER Application Settings

SETTING

Press

SYNC

Select ON/OFF for the trigger synchronous
output function.

OFF

ON

Disables the trigger synchronous output func-
tion.

Enables the trigger synchronous output func-
tion.
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| FUNCTION |
( TRIG SYHC

Trigger Sync Setting

Use E or E to set the wait time from after
the measurement signal is output by applying
a trigger to the start of measurement.

Settable range: 0.0010 s t0 9.9999 s

When you want to return the time to the ini-

tial state: Press | C

The set time is set to 0.0010 s.

5 Press Q24NN to close the setting screen.

NOTE _ -

When the trigger synchronous output function is set to ON, there is a measurement time
delay because the instrument enters a wait time which spans from when the measure-
ment signal is output to when measurement starts.

See"14.3 About Measurement Times and Measurement Speed" (p. 352)

When the trigger synchronous output function is set to ON, the set DC level may be out-
put if a measurement condition is changed. Also, output will stop when measurement is
performed once.

The measurement signal is output when the trigger signal is input and stops after mea-
surement ends.

Setting the contact check timing to either \ BOTH \ or \ BEFORE \ for the contact check
function will cause the trigger synchronous output functionality to be automatically turned
on.

See: "5.3.4 Checking Contact Defects and the Contact State (Contact Check Function)" (p. 177)

In CONTINUOUS measurement mode, the measurement signal stops after measure-
ment of the last panel ends.
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5.3.2 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 settings
(FAST, MED, SLOW, SLOW?2), 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 increase the measurement speed. This function allows you to set the number of measurement
waveforms for each frequency band as desired.

NOTE When the waveform averaging function is set, the measurement speed setting is unavailable.
- = To set a measurement speed, first cancel the waveform averaging function setting.

Procedure

1 ANALYZER Measurement Screen ANALYZER Application Settings

SHEEP

-‘
SYNC CONTACT | MEMORYYkwse Liwrt

4.99112k
4.99531k
4.99591k
4.99623k
4.99604k
499685k
4.99776k
4.99882k
5. 00030k
5. 00253k

SETTING

Press |HAVE NUM |,

SETTING
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3 Waveform Averaging Function Settings

Turn the waveform averaging function on or
off.

0.001 Hz 0.999 Hz . . .
1,000 Hz - 10.000 Mz OFF Disables the waveform averaging function.
10.001 Hz - 39.999 Hz
40.000 Hz - 99.999 Hz ON Enables the waveform averaging function.
100.00 Hz - 300.00 Hz

300.01 Hz - 500.00 Hz
500.01 Hz - 1.0000kHz
1.0001kHz - 2. 0000kHz
2.0001kHz - 3.0000kHz

3
1
2
2
2
2
2
5
8
2

EDIT FAST2 FAST MED @ SLOW SLOW2 EXIT
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4

Waveform Averaging Function Settings

HAVE NUH

OFF

No FREQ
01
02
0K

04
05
06
07
08
09
10

6 Press JE=24UIN to close the setting screen.

DC

0.001 Hz
1.000 Hz
10.001 Hz
40.000 Hz
100.00 Hz
300.01 Hz
500.01 Hz
1.0001kHz
2.0001kHz

Waveform Averaging Count Settings

0.001 Hz
1.000 Hz
10.001 Hz

40.000 Hz
100. 00 Hz
300.01 Hz
500.01 Hz
1. 0001kHz
2.0001kHz

- 0.999 Hz
- 10.000 Hz
- 39.999 Hz
- 99.999 Hz
- 300.00 Hz
- 500.00 Hz
- 1. 0000kHz
- 2.0000kHz
- 3.0000kHz

W)

RN OO U RN MMM —

| EDIT Il FASTZ2 FAST MED | SLOW SLOWZ2

Select the frequency band for which you wish
to change the number of measurement wave-
forms with E and E and touch | EDIT

Reset the number of measurement waveforms for
each measurement speed.

Sets the number of measurement
FAST2 waveforms to 1 for all frequency
bands.

Sets to the number of measurement

Rl waveforms for FAST.

Sets to the number of measurement

CED waveforms for MED.

Sets to the number of measurement

Ll waveforms for SLOW.

Sets to the number of measurement

Sz waveforms for SLOW?2.

Set the waveform averaging count with E

and E and touch EE2ANEN .

No Frequency band Settable range|
1 DC 1to24
2 0.001 Hz to 0.999 Hz 1to 4
3 1.000 Hz to 10.000 Hz 1to 4
4 10.001 Hz to 39.999 Hz 1to 10
5 40.000 Hz to 99.999 Hz 1to 40
6 100.00 Hz to 300.00 Hz 11to 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 1to 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 6000
14 20.001 kHz to 30.000 kHz 1 to 12000

15 30.001 kHz to 50.000 kHz 1 to 800

16 50.001 kHz to 100.00 kHz 1to 1200

17 100.01 kHz to 200.00 kHz 1 to 2400

The No. 1 DC measurement waveform count performs
waveform averaging using the set line frequency as
one wave. When using No. 13, 5 times the number of
waves set with the waveform averaging count are av-
eraged, and when Nos. 14 to 17 are used, 25 times the
number of waves set with the waveform averaging
count are averaged.
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5.3.3 Detecting OPEN during 2-terminal Measurement
(HIGH-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 EXT 1/O. On the Measurement screen, this error is output as [Hi Z].
See "Chapter 12 External Control" (p. 309)

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: 10 kQ
Judgment reference value: 150%
Judgment reference = 10 k x 1.50 = 15 k

Procedure

1 ANALYZER Measurement Screen ANALYZER Application Settings

4.989112k
4.99531k
499591k
499623k
4.99604k
4. 99685k

4.99776k
4.99882k
5. 00030k
5. 00253k
5. 00546k
5. 00738k

SETTING

ANALYZER Application Settings

| ADVANCED |

SYINC | mave NUMl Hi Z ICONTACT MEMORY Press| Hi 7
DISP | BEEP é 10 TRIG| 10 EOM

SETTING
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3 HIGH-Z Setting

Select ON/ OFF for the HIGH-Z reject function.

OFF Disables the HIGH-Z reject function.

ON Enables the HIGH-Z reject function.

HIGH-Z Setting

Use E or E to set the judgment reference
value.

Settable range: 0% to 30000%

01000%

» Aratio is set using the range name as the reference
value.
Example: When using the 1 kQ range, a ratio to the
value of 1 kQ is set.

~]a]a]-]-

« If you make a mistake during input:

press to cancel the input and start again.

5 Press J3{IIl to close the setting screen.
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5.3.4 Checking Contact Defects and the Contact State
(Contact Check Function)

This functionality allows you to detect contact defects between the terminals (Hcyr, HpoT Lcurs @nd LpoT)
and the sample during 4-terminal measurement.

Procedure

1 ANALYZER Measurement Screen ANALYZER Application Settings

4.989112k
4.99531k
499591k
499623k
4.99604k
4. 99685k

4.99776k
4.99882k
5. 00030k
5. 00253k
5. 00546k
5. 00738k

SETTING

2 ANALYZER Application Settings

|| ADVANCED |

SYNC Hi Z ICONTACTI MEMORY Press |CONTACT .
DIsP | BEEP [JKEYLOCK

SETTING
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3 Contact Check Settings

SHEEP

Select the timing at which to perform contact
check operations.

[ CONTACT
BEFORE OFF Disables the contact check function.
Performs a contact check before measuring the
BEFORE sample.
Performs a contact check after measuring the
AFTER sample.
BOTH Performs a contact check before and after

measuring the sample.
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4 Contact Check Settings

Set the contact check threshold with E and

Settable range : 1t0 5

(tveshld | 2 ] 5 |4 ] 5

Permissible
contact

Approx. | Approx. = Approx. Approx. Approx.
resistance [Q)] 50 10

1000 500 100

5 Press to close the setting screen.
NOTE

» Selecting \ BOTH \ or | BEFORE \ as the contact check timing causes the trigger synchro-

nous output function to be automatically turned on.

See: "5.3.1 Applying the Signal to the Sample Only during Measurement (Trigger Synchronous
Output Function)" (p. 171)

* When setting a contact check threshold, a wait time may occur depending on the timing.
(p. 354)
* When the memory function has been enabled

* When the contact check timing has been set to
* When a contact check error has been displayed (p. 362)

* No contact judgment can be made in the following circumstances:
* When the instrument's memory becomes full partway through a series of frequency

points (SNSRI il be displayed) (p. 179).
» When the measurement mode is changed partway through a series of frequency points

* When the sample is a high-capacitance capacitor, the contact check function may not
operate under some measurement conditions.

* If an error occurs during contact check operation, an error will be displayed at the top left
of the screen, as shown in the following figure.

Example display when an error occurs during contact check operation

When the timing is set to When the timing is set to

FREQIHz] HT] or. ‘
1. 0000k DISP OUT DISP OUT ‘

FREQ[Hz1 z[al o
86. 6296M 45.876

101.607M 55.659

. . L 119. 458M 55. 301
DISP OUT will be displayed for the initial 158. 8 10M 49,630

sweep point, and subsequent measure- |ADJ 186. 160M 79. 174
ments will not be performed. 235. 746M 86. 433
170 2T an_A77
8 Any error will be detected at the last
E sweep point.

. 2168 5441 60. 885
100. 00k 232. 797M 162. 232
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5.3.5 Saving Measurement Results (Memory function)

You can save the measurement results inside the instrument. (Up to 32,000 items) The saved measurement
results can be saved to a USB flash drive.

They can also be acquired using a communication command. Memory function settings apply to | =
mode, |#wzER mode, and [mwrReR mode.
When the memory function is setto "IN" in | = or muwmer mode, it will be set to "ON" in | iz mode.

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
included LCR Application Disk.

Saving Measurement Values

Procedure

1 ANALYZER Measurement Screen ANALYZER Application Settings

Hzl 091

00k 4.89112k
4.99531k
4.99591k
4.99623k
4.99604k
499685k

-
SYNC CONTACT | MEMORYrwse Lt

4.99776k
4.99882k
5. 00030k
5. 00253k
5. 00546k
5. 00738k

SETTING

2 ANALYZER Application Settings

| ADVANCED |

SYNC CONTACT | MEMORY |wwse Lot Press | MEMORY
DIsp | BEEP JKEYLOCK [ 10 TRIG é

SETTING
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3 Memory Function Setting

[ HEMORY

4 Memory Function Setting

( MHEMORY

CLEAR SAVE

5 Press JE24UIN to close the setting screen.

Clearing the Instrument Memory

Memory Function Setting
SHEEP

After touching OFF to disable the mem-

ory function, use E or E to set the num-

ber of measurement results.

Settable range: 1 to 32000
The number of measurement results can only be set
when the memory function is set to OFF.

Select ON/OFF for the memory function.

OFF

ON

CLEAR

SAVE

Disables the memory function.

Saves all measurement values to memory.

Clears all of the saved measurement values
from the instrument memory.

Saves the measurement values stored in the in-
strument memory to a USB flash drive and then
clears the measurement values from the instru-
ment memory.

The measurement values are saved to the
MEMORY folder in the USB flash drive. The file
name is automatically assigned from the date
and time (p. 285).

Press [BREIZLEEN to clear the instrument memory.
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Saving Data in Instrument Memory to USB Flash Drive

Memory Function Settin
SHEEP i . Connect a USB flash drive (p. 273).

Press BRELIS to save the data in the instru-

ment memory to a USB flash drive.

[ MEMORY

When this function is used to save the data in the in-
strument memory to a USB flash drive, the data is
cleared from the instrument memory automatically.

NOTE « If the memory function is enabled, the number of memory items currently saved is dis-
—_— played in the measurement screen.

ANALYZER
FREQ[Hz] ZI[e]

1.0000k  99.9731k

Indicates that the number of memory
items currently saved is 1,144.

1.0233k  99.9882k
1.0471k  99.9807k
1.0715k  99.9931k

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

+ Save the data stored in the instrument to a USB flash drive or acquire it with the

:MEMory? command.
» The data in the instrument memory is lost when the memory function setting is changed.
* 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.

ANALYZER  Ho. 001 1111151423 HEUSB) (CCAR )

(LO-EESENI) uondUN4 YIZATVYNY 6 493deyd

FREQI[Hz] Z[Q1

1.0000k  99.9827k 0. 228 i

1.0233k  99.9938k 0. 227
1.0471k  99.9951k 0. 241

1.0715k  99.9803k 0.250

» When using the contact check function setting, measurement values cannot be saved
when the following three conditions obtain:
See: "5.3.4 Checking Contact Defects and the Contact State (Contact Check Function)" (p. 177)
» When the memory function has been enabled

* When the contact check timing is set to

+ When a contact check error has been displayed (see the error display) (p. 362)




182

5.3 Application Settings

| 5.3.6 AUTO Range Limit Function

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

Procedure

1 ANALYZER Measurement Screen ANALYZER Application Settings

SHEEP

4.99112k
499531k
499591k
4.99623k
4.99604k
4. 99685k

FUHCTION

499776k
4.99882k
5. 00030k
5. 00253k
5. 00546k
5. 00738k

SETTING

2 ANALYZER Application Settings

| ADVANCED |

&

SETTING

Range Settings

SHEEP

Select the lower limit range.

EXIT
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4 Upper and Lower Range Settings

Select the upper limit range.

5 Press 34N to close the setting screen.

Screen displayed when the AUTO range limit function has been enabled

Operation is only enabled within the set AUTO ranging range.
Example: When the upper limit range is set to 1 kQ and the lower limit range is set to 1 MQ

When set with on the [BASIC] tab When set with on the [ADVANCED] tab

(LO-EESENI) uondUN4 YIZATVYNY 6 493deyd
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| 5.3.7 Setting the LCD to ON/OFF

You can turn the LCD ON/ OFF.

Setting the LCD to OFF saves power because the LCD turns off if the panel is not touched for 10 seconds.

Procedure

1 ANALYZER Measurement Screen

91
4.99112k
4.99531k
4.99591k
4. 99623k
4. 99604k
4. 99685k

4.99776k
4.99882k
5. 00030k
5. 00253k
5. 00546k
5. 00738k

2 ANALYZER Application Settings

| ADVANCED |

Ea=

¢

SETTING

3 LCD setting

FUHCTION

ANALYZER Application Settings

FUNCTION

SYNC || WAVE NUM
DISP BEEP

SETTING

Press

DISP

Select the LCD setting, and press JE34IEN to
close the setting screen.

Turns OFF the LCD.

OFF

The LCD turns off after approximately 10 sec-
onds elapse since the touch panel was last

touched.

ON

Sets the LCD to always on.

When you want to turn the backlight on

again:

If you touch the touch panel while the backlight is off,
the backlight will turn on again.
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I 5.3.8 Setting Operation Sounds (Beep Sounds)
You can set the operation sound and each of the beep sounds for judgment results.

Procedure

1 ANALYZER Measurement Screen ANALYZER Application Settings

SHEEP

 BASIC | D
/|

4.99112k
4.99531k -

4.99591k SYNC CONTACT | MEMORY s Lin

4.99623k
4.99604k ’ DISP BEEP JKEYLOCK § 10 TRIG| 10 EOM
499685k
4.99776k
4.99882k
5. 00030k

Z[91]

| ADVANCED |

=
I _ BEEP IKEYLOCK

¢

SETTING

3 Beep Sound Settings

SHEEP

,, Beep sound setting for when key pressed
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OFF When a key is pressed, no beep sound is emitted.

ON When a key is pressed, a beep sound is emitted.

Beep tone settings

You can select from four beep tones ( A ,
)

B C . and D

4 Press J24UI to close the setting screen.

NOTE If an invalid key is pressed or an operation causes an error, an error tone will sound regard-
— = |ess of whether the beep tone is turned on or off.
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5.3 Application Settings

| 5.3.9 Disabling Key Operation (Key-lock Function)

When the key-lock function is enabled, all setting changes except canceling the key-lock are disabled to pro-
tect the settings. You can also set a passcode (security code).

Procedure

1 ANALYZER Measurement Screen ANALYZER Application Settings

4.99112k
4.99531k
4,99591k

4.99623k
4.99604k
4. 99685k
4,99776k

2 ANALYZER Application Settings

|| ADVANCED |

SYNC CONTACT | MEMORY Press KEYLOK |
DISP | BEEP |KEYLOCK|IO TRIG

SETTING

3 Key Lock Setting

0
[ KEYLOCK

Press ON

4 Press SIS to close the setting screen.
NOTE * In the case of an external trigger, the key lock is not enabled for .

» The measurement value zoom display (ZOOM) can be accessed, and measurement con-

dition switching can be performed.
» Turning off the power does not cancel the key-lock function.
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Setting the Passcode of the Key-lock

Passcode Setting

Press |PAssCODE | when the key-lock setting is

0
[ KEYLOCK

ON

Use the numerical keypad to enter the pass-

code, press , and then press JE=4NEN .

Settable range: 1 to 4 digits
Default passcode: 3533

Disabling the Key-lock

Disable Key Lock

ANALYZER

1.0000k__4.9986%k

1.0233k  5.00064k .
L0471k 500093k Press when the key-lock is enabled.
1.0715k 5. 00088k

1.0965k  4.99629k

1.1220k  4.99648k

1. 1482k  5.00205k

1.1749k  5.00311k

1.2023k  4.99783k

1.2303k 5. 00050k

1.2589k  4.99632k

1.2882k  5.00200k

When a passcode is set

ANALYZER

FREQ[Hz] HT] Enter the passcode and press [RUVEHEEN |
1.7783k  5.00131k .
1.8197k  5.00195k ; The entered passcode is indicated as H on the

1.8621k  4.99775k . screen.
:ggggt 3 gg?g-}t (To cancel input: Press )
1.9953k  5.00140k
2.0417k  4.99784k
2.0893k  4.99870k .
2.1380k  5.00274k .
2.1878k  5.00225k . Press .
5.00170k

When a passcode is not set

CANCEL | UNLOCK

When you want cancel the disabling of the

key-lock: Press [E:\C=0N

NOTE If you forget the passcode, perform a full reset to restore the instrument to the factory default settings (p. 361).

(LO-EESENI) uondUN4 YIZATVYNY 6 493deyd
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5.3 Application Settings

Key Lock Disable Error

ANALYZER

4.7863k  4.98843k
4.8978k  4.99874k
5.0119k  4.99964k
5.0119k  4.98964k
5.1286k  4.99905k
5.2481k  4.99908k
5.3703k  4.99926k
5.4954k  4.98883k
5.6234k  4.99911k
5.7544k  4.98885k
5.8884k  4.99889k

4.99931k

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

CANCEL | UNLOCK

If the error indication shown on the left appears,
check the following items.

Cause

Remedy

VRV & was pressed before you entered the passcode.

Press and enter the passcode.

The entered passcode is incorrect.

Press and enter the passcode again.
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5.3.10 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 1/O during measurement (during EOM
(HI) output after trigger is received). 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 "12.2 Timing Chart" (p. 318)

Procedure

1 ANALYZER Measurement Screen

4.989112k
4.99531k
4.99591k
4.99623k

499604k
4.99685k
4.99776k
4.99882k
5. 00030k

2 ANALYZER Application Settings

| ADVANCED |

KEYLOCK| gﬁl 10 EOM

SETTING

3 I/O Trigger Setting

FUHCTION

TRIG ENABLE

‘ IG EDGE

SETTING

4 Press 4N to close the setting screen.

ANALYZER Application Settings

ANCED |

\ANGE LIMIT

FUNCTION

Press |10 TRIG|.

Select the 1/0 trigger function setting.

Disables trigger input from the EXT 1/O during
OFF measurement (during EOM (HI) output after
trigger is received).

Enables trigger input from the EXT 1/O during
ON measurement (during EOM (HI) output after
trigger is received).

DOWN Sets the falling edge as the valid edge of trigger
input.

up Sets the rising edge as the valid edge of trigger
input.
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5.3 Application Settings

5.3.11 Setting the EOM Output Method

The higher the measurement frequency, the shorter the time that INDEX and EOM are high (off). When the
high (off) time is too short due to characteristics of the input circuit, the instrument can be configured to main-
tain the low (on) state for a preset time once EOM changes to low (on) before reverting the signal to high (off)
after the completion of measurement. The INDEX output method can be changed in the same manner.

See "Chapter 12 External Control" (p. 309)

Procedure

1 ANALYZER Measurement Screen ANALYZER Application Settings

4.989112k
4.99531k
499591k
499623k

4.99604k
4. 99685k
4.99776k
4.99882k
5. 00030k

2 ANALYZER Application Settings

| ADVANCED |
Press| |0 EOM |.

SETTING

3 1/0 Judgment Settings

SHEEP

Setting the output method.

( 10 EOM

EOM MODE HOLD PULSE For HOLD and PULSE timing charts, see "Chapter

12 External Control" (p. 309).
emon-TiiE . Q0 O B 0 s

uuuu Use E or E to set the EOM output time

for the PULSE setting.

Settable range: 0.0001 s to 0.9999 s

4 Press J3{IIM to close the setting screen.
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5.3.12 Initializing (System Reset)

In the event of the instrument malfunctioning, check "Before returning for repair" (p. 357).

If you do not know the cause of the problem, perform a system reset to restore the instrument to its factory
default settings.

A system reset can also be performed with the *RST and : RESet communication commands.

See Description of communications commands on the included LCR Application Disk.

Procedure

1 ANALYZER Measurement Screen ANALYZER Application Settings

(o)

4.989112k
4.99531k
4.99591k
4.99623k
499604k
4.99685k
4.99776k
4.99882k
5. 00030k

FUNCTION

SYNC CONTACT || MEMORY SOwee Linir

| ADVANCED |

press [FESET

SETTING

PANEL | RESET

&
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System Reset

SHEEP

Press RESET to restore the factory

default settings and automatically redisplay

A AN settings are initialized.

the measurement screen.
CANCEL

When you want to cancel the system reset:

CANCEL

NOTE « If the initialization screen cannot be displayed, perform a full reset (p. 361).

» Performing a system reset causes the instrument to return to its default factory settings.
Disconnect the measurement sample before performing a system reset.

Press
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6.1 About TRANSFORMER function

Chapter 6

I 6.1 About TRANSFORMER function

The TRANSFORMER function allows you to perform inductance measurement twice in order to calculate the
winding ratio, mutual inductance, and inductance difference.

_ﬂQLE_. Settings apply to LCR mode, ANALYZER mode, and TRANSFORMER mode.

| 6.1.1 Measurement screen

When the instrument is turned back on, the screen will display the measurement mode in use when it was last
turned off. For more information about the screen layout, see (p. 20).

of the loaded panel and other information that is currently set
. 256). . 362).
(p. 256) (p. 362) (0, 269)

status of internal flash drive is connected
memory (p. 138). (p. 273).
1

|_I

Indicates the name 1 k Indicates error messages 1 k Indicates the usage || Indicates that a USB ] k Indicates the interface

TRANSFORMER Ho.001 1110231226 CEEICIEREINT

310. 239uH
310. 209uH
1 . 00005 SET | Set the details (p. 198).

ADJ | Setthe compensation (p. 215).

Menu keys

MODE | Select the measurement mode (p. 13).

SPEED SHORT
AVG LOAD SYS

Set the system (p. 263).

HOLD 100%  DELAY 0.0000s CABLE
OFF SYNC QFF SCALE

uoidoung YIWHOASNVYL 9 493dey)

FILE | Setthe save settings (p. 273).

Z0OM ON |INFO COMP [BSV'IS PRINT ]
The settings of differ depending on the mea-

surement mode.
|| A measurement condition is displayed. ‘

Operation keys
An operation key is displayed depending on the sit-
uation.

zooM oN | Enlarges the screen (p. 49).

€

Displays the comparator measurement judgment results (p. 199).

u

. ineo ac | Displays the measurement condi-
Calculation parameter key tions for AC measurement.

Sets calculation parameters (p. 197). inFo wopel|  Displays the transformer model.

INFO CoMP|  Displays the comparator settings.

Measurement parameter key
Set each parameter (p. 196). SAVE Saves the measurement data (p. 277).

GGAS  Prints the measurement data (p. 331).

,
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6.1 About TRANSFORMER function

| 6.1.2 Measurement Methods

Winding ratio and inductance difference

Touch after connecting the wiring to the coil’'s primary side. Then touch after connect-
ing the wiring to the secondary side to display the wiring ratio and inductance difference.

Procedure
1 TRANSFORMER Measurement Screen
TRANSFORMER
oy . . .
Primary measurement Measure the coil’s primary side with TRIG1T
05:H | <
SE
Primary Secondary
side side
INFORHATION
FREQ 1.0000kHz  JUDGE OFF OPEN IM3533 L1 L2

v 1.000V SPEED MED SHORT
LIMIT OFF AYG OFF LOAD
RANGE AUTO  10@ DELAY 0.0000s CABLE
LOW Z OFF SYNC

ZOOM ON (INFO MODEL|

Measure the coil’s secondary side with [TV

Primary Secondary
side side

INFORHATION
FREQ  1.0000kHz  JUDGE OFF OPEN L1 L2 IM3533
v 1,000V SPEED MED SHORT
LIMIT OFF AVG  OFF LOAD
RANGE AUTD 109 DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE

ZOOM ON (INFO MODEL|
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Mutual inductance

Connect the two sides in phase and in series and touch . Then connect them in reverse phase and

in series and touch to display the mutual inductance.

Procedure

1 TRANSFORMER Measurement Screen

In-phase, in-series )
measurement value

INFORMATION

FREQ  1.0000kHz

¥ 1. 000
LIMIT OFF
RANGE AUTO
LON Z OFF

Z00M ON

10Q

JUDGE
SPEED
AVG
DELAY
SYNC

OFF
MED
OFF
0. 00005
OFF

OPEN
SHORT
LOAD
CABLE
SCALE

2 TRANSFORMER Measurement Screen

TRANSFORMER

308. 318uH
N | 0.01792uH

INFORMATION

FREQ  1.0000kHz

v 1.000¥
LIMIT OFF
RANGE AUTO
LOWN Z OFF

Z00M ON

10Q

JUDGE
SPEED
AVG
DELAY
SYNC

OFF
MED
OFF
0. 00005
OFF

Reverse-phase, in-series
measurement value

Calculated value

OPEN
SHORT
LOAD
CABLE
SCALE

Connect the two sides in phase and in series as

shown below and measure with TRIG 1 .

Primary  Secondary
side side
L1 L2
H * L
IM3533

In phase, in series connection

Connect the two sides in reverse phase and in series

as shown below and measure with TRIG 2 .

Primary Secondary
side side
L1 L2
H ° L
IM3533

Reverse phase, in series connection

uoidoung YIWHOASNVYL 9 493dey)
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6.1 About TRANSFORMER function

| 6.1.3 Setting the measurement parameter

This section describes how to select Ls or Lp as the measurement parameter.
See "1.3.7 Parameter Settings Screen" (p. 28)
"Appendix1 Measurement Parameters and Calculation Formula"(p. A1)
"Appendix7 Series Equivalent Circuit Mode and Parallel Equivalent Circuit Mode"(p. A11)

Procedure
1 TRANSFORMER Measurement Screen

Touch the measurement parameter key on the
measurement screen.

INFORHATION

FREQ  1.0000kHz JUDGE OFF OPEN

v 1.000V SPEED MED SHORT
LIMIT OFF AYG OFF LOAD

RANGE HOLD 1k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE

ZOOM ON (INFO MODEL|

2 Measurement Parameter Settings

TRANSFORMER

Select a measurement parameter.

Parallel equivalent circuit mode induc-

TRIG 1 TRIG 2 L
b tance (H)

PARA

Series equivalent circuit mode induc-

= tance (H)

Cu T

¢

3 Press 34N to close the setting screen.
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6.1.4 Setting Calculation Parameters
This section describes how to select winding ratio (N), mutual inductance (M), or inductance difference (AL) as
the calculation parameter.

See "6.1.2 Measurement Methods" (p. 194)

Procedure

1 TRANSFORMER Measurement Screen

TRANSFORMER

Touch the calculation parameter key on the
Nj
§_

measurement screen.

FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000¥ SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO  10Q  DELAY 0.0000s CABLE
LOWN Z OFF SYNC  OFF SCALE

ZOOM ON (INFO MODEL TRIG 1

2 Calculation Parameter Settings

TRANSFORMER

Select an calculation parameter.

Winding ratio N = (E)

W L2

TRIG 1 TRIG 2

PARA

Mutual inductance M = La—Lb)

3 Press J34IIN to close the setting screen.

uoidoung YIWHOASNVYL 9 493dey)
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6.2 Setting Basic Settings of Measurement Conditions

6.2 Setting Basic Settings of Measurement

Conditions

NOTE Basic settings apply to LCR mode, ANALYZER mode, and TRANSFORMER mode.

Procedure

1 TRANSFORMER Measurement Screen

TRANSFORMER

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN

v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD

RANGE AUTO  10Q  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE

ZOOM ON (INFO MODEL| TRIG 1

2 TRANSFORMER Basic Settings

TRANSFORMER

TRIG 1 TRIG 2

| ADVANCED

1.0000kHz Vv 1.000¥ OFF

AU 10Q MED QFF

Y!
0.0000s OFF

3 Press J24UIM to close the setting screen.

TRANSFORMER Basic Settings

TRANSFORMER

P>

1.0000kHz ¥V 1.000V OFF

MED

AUTO  10Q OFF 0.0000s OFF

Select the setting you wish to configure.

FREQ Sets the measurement frequency (p. 50).

LEVEL Sets the measurement signal level (p. 52).

LIMIT Sets the voltage and current limits (p. 56).

RANGE Sets the measurement range (p. 62).

SPEED Sets the measurement speed (p. 73).

AVG Configures averaging (p. 74).

DELAY Sets the trigger delay (p. 76).

SYNC Configures the trigger synchronous
output function (p. 77).
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6.3 Judging with Upper and Lower Limit Values (Comparator Measurement Mode)

6.3 Judging with Upper and Lower Limit Val-
ues (Comparator Measurement Mode)

This function compares calculation parameter calculation results to a user-specified reference and displays a
judgment result.

In TRANSFORMER mode, only comparator measurement, which compares one judgment reference and the
calculated values, is available.

* Preset a reference value and upper and lower limit values as the judgment reference, and display a
calculation result as HI (higher than the upper limit value), IN (within the range set for the upper
and lower limit values), or LO (lower than the lower limit value).

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

* Be notified of judgment results by buzzer. (Front panel LEDs)
See "4.5.11 Setting Operation Sounds (Beep Sounds)" (p. 143) G COMPBINS _
¢ Confirm the judgment result from the judgment result O ()
indication LEDs on the front panel of the instrument.
See "Judgment Result Indication LEDs" (p. 10) Lights green Lights red
(When the comparator (When the comparator
measurement result is IN) measurement result is
Hl or LO)

TRANSFORMER

307.874uH
307.847uH
KN 1.00004

The calculated value is above upper limit

Upper limit value = calculated value > lower limit value

LMT

INFORMATLON The calculated value is below lower limit

FREQ  1.0000kHz JUDGE ON OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO  10&  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE

If no judgment reference has been set

uoidoung YIWHOASNVYL 9 493dey)
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6.3 Judging with Upper and Lower Limit Values (Comparator Measurement Mode)

The following three judgment methods are available:

Absolute value (ABS) setting (p. 202)
Set absolute values for the upper limit and lower limit val-

upper limit value .
Hl__ ues of the calculation parameter.
IN The calculated values displayed are the same as those of the calculation
parameter.

lower limit value LO

Percent (%) Setting (p- 203)
Enter reference values and then set percentages corre-

upper limit value[%]  HI sponding to the reference values as the upper limit and
.ﬁ . W
reference value ¥ lower limit ! values.
<, IN The calculated values displayed are the same as those of the calculation
= parameter.

lower limit value[%] LO

Deviation Percent (A%)*2 Setting (p. 205)
Enter reference values and then set percentages corre-

upper limit value[A%]  HI sponding to the reference values as the upper limit and
. .*1
reference value N lower limit ! values. ‘ ‘ .
IN The calculated values are displayed in deviations (A%) from the reference
value.

lower limit value[A%] O

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|
NOTE » The comparator judgment is made in the following order.
- 1. If the calculated value is “DISP OUT”, Hl is displayed.

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

3. Whether the calculated value is lower than the upper limit value is judged, and Hl is dis-
played 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
comparator measurement screen will be displayed when the instrument starts the next
time you turn the power on.

» Comparator measurement can be used even if only the upper or lower limit value has

been set.
When only an upper limit value When only a lower limit value
has been set has been set
HI
Upper limit 7y Lower limit i

value IN value LO
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6.3 Judging with Upper and Lower Limit Values (Comparator Measurement Mode)

Configuring comparator measurement

Procedure

1 TRANSFORMER Measurement Screen TRANSFORMER Application Settings

TRANSFORHMER

TRANSFORMER

1HFORMATION
FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO  10&  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE

Z0OM ON |INFO MODEL TRIG 1 TRIG 2

2 TRANSFORMER Application Settings

TRANSFORMER

TRIG 1 TRIG 2 Press| JUDGE

| ADVANCED |

Gz o

3 Comparator Measurement Settings

TRANSFORMER

Turn comparator measurement on or off.

(2]
=3
1Y)
ge]
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(1]
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(=]
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OFF Disables comparator measurement.
TRIG 1 TRIG 2

JUDGEHENT Enables comparator measurement.

4 Press JES4IEN to close the setting screen.
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6.3 Judging with Upper and Lower Limit Values (Comparator Measurement Mode)

Setting the Upper or Lower Limit Value as an Absolute Value (ABS)

(Absolute Value Mode)

Procedure
1 TRANSFORMER Measurement Screen
TRANSFORMER
Press | LNMT |.
LMT
)/ -usnATIO0N
Q 1.0000kHz  JUDGE ON OPEN  OFF
: 1.000¥ SPEED MED SHORT  OFF
2 Comparator Condition Setting
TRANSFORMER
TRIG 1 TRIG 2 Press| ABS
3 Upper Limit Value Setting - Press | Hl | and use the numeric keypad to

TRANSFORMER
set the upper limit value.

Settable range: -9.99999 G to 9.99999 G
TRIG 1 TRIG 2

Changing the unit (a/ f/ p/ n/ LW/ m/ None/ k/ M/ G)

n n - OFF x10? Step the units up.
0B o o

1/10¢ Step the units down.
naa G

n - ENTER When you do not want to set the upper and
lower limit values: Press .

4 Press to confirm the upper limit value.

5 Return to step 2, press LO , use the numeric keypad to set the lower limit value,

and press A .

Settable range: -9.99999 G to 9.99999 G

6 Press J24JIM to close the setting screen.
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6.3 Judging with Upper and Lower Limit Values (Comparator Measurement Mode)

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

Reference Value (Percentage Mode)

Procedure
1 TRANSFORMER Measurement Screen
TRANSFORMER
Press | LMT |.
1.0000kHz ~ JUDGE ON OPEN
1,000V SPEED MED SHORT
OFF WG OFF LOAD
AUTD  10Q  DELAY 0.0000s CABLE
OFF SYNC  OFF SCALE
Z0OM ON |INFO COMP TRIG 1
2 Comparator Condition Setting
Press %
TRIG 1 TRIG 2

3 Reference Value Setting

TRANSFORMER

Press | REF and use the numeric keypad to

uoidoung YIWHOASNVYL 9 493dey)

set the reference value.

TRIG 1 TRIG 2
Settable range: -9.99999G to 9.99999G

Changing the unit (a/ f/ p/ n/ u/ m/ None/ k/ M/ G)

x10° Step the units up.

K 2 A
1/10° Step the units down.
BEn -

4 Press [Hlll34 to confirm the reference value.
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6.3 Judging with Upper and Lower Limit Values (Comparator Measurement Mode)

5 Upper Limit Value Setting

TRANSFORMER

Press HI and use the numeric keypad to
set the upper limit value.

Set the upper limit value as a percentage relative
TRIG 1 TRIG 2 to the reference value.

BB

o000 (|G TEH K EE3

- 1/10°
0 . C

ENTER

When you do not want to set the upper

limit: Press .

+ Settable range: -999.999% to 999.999%

» The actual internal operation consists of calculating the upper-limit value of comparison using the equation
given below, and comparing it to the calculated value to enable a decision to be made.

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

100
6 Press to confirm the upper limit value.
7 Return to step 2, press LO , use the numeric keypad to enter the lower limit value, and

press [E1E .

+ Settable range: -999.999% to 999.999%

» The actual internal operation calculates the lower limit comparison value with the following equation, and when
a value that is lower than the reference value is set, the minus (-) sign is required for the percentage setting

value.
Percentage set value
Lower limit comparison value = reference value + |reference value| x

100
8 Press J34NI to close the setting screen.
NOTE The set reference value and upper and lower limit values are common to percentage mode

and percentage deviation mode.
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6.3 Judging with Upper and Lower Limit Values (Comparator Measurement Mode)

3 Setting Upper and Lower Limit Values as (A%) Values Relative to the Off-
set from the Reference Value (Deviation Percentage Mode)

Procedure

1 TRANSFORMER Measurement Screen

TRANSFORMER

Press |IMT|.

* In the deviation percentage mode, the calculated
value is displayed as a deviation (A%) from the refer-

ence value.
» The reference value and upperand lower limit values
are set in the same manner as in the percentage mode.

See "Setting the Upper or Lower Limit Value as a

1.0000kHz ~ JUDGE ON OPEN Percentage (%) Relative to a Reference Value
1. 000V SPEED MED SHORT (percentage Mode)" (p. 203)
OFF AVG  OFF LOAD . Th ti f th f | d th
AUTO 102  DELAY 0. 0000s CABLE e settings of the reference value an e upper
OFF SYNC  OFF SCALE and lower limit values are common to both the per-
centage mode and deviation percentage mode.
ZOOM ON |INFO COMP TRIG 1 + The A% value is calculated using the following equation:
Calculated value - reference value
A% = x100

|reference value|

2 Comparator Condition Setting

TRANSFORMER

TRIG 1 TRIG 2

Press Ah to select deviation percentage
mode.

REF 10. 0000

3 Reference Value Setting

TRANSFORMER

uoidoung YIWHOASNVYL 9 493dey)

Press | REF and use the numeric keypad to

enter the reference value.
TRIG 1 TRIG 2

Settable range: -9.99999G to 9.99999G

e dod -
n n Changing the unit (a/ f/ p/ n/ W/ m/ None/ k/ M/ G)

- n 17108 x10° Step the units up.
n - ENTER Step the units down.

4 Press [Hlll3Y to confirm the reference value.
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5 Upper Limit Value Setting

TRANSFORHER

Press HI and use the numeric keypad to

set the upper limit value.

TRIG 1

Settable range: -999.999% to 999.999%

K B K
- When you do not want to set the upper
limit: Press .

6 Press to confirm the upper limit value.

7 Return to step 2, press LO , and use the numeric keypad to enter the lower limit value.

Settable range: -999.999% to 999.999%

8 Press J34NI to close the setting screen.

NOTE The set reference value and upper and lower limit values are common to percentage mode
— = and percentage deviation mode.
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6.4 Setting Application Settings

| 6.4 Setting Application Settings
_ﬂQLE_. Basic settings apply to LCR mode, ANALYZER mode, and TRANSFORMER mode.

Procedure

1 TRANSFORMER Measurement Screen TRANSFORMER Application Settings

TRANSFORHER . / TRANSFORMER

INFORHATION

FREC 1.0000kHz ~ JUDGE OFF OPEN  OFF
v 1.000¥ SPEED MED SHORT ~ OFF
LIMIT OFF AVG  OFF LOAD  OFF
RANGE AUTO 102 DELAY 0.0000s CABLE Onm 10 EoM M MEMORY

il

2 TRANSFORMER Application Settings Select the setting you wish to configure.

TRANSFORMER

JUDGE Measurement result judgment setting (p. 199)

RNG SYNC |  Range synchronization function setting (p. 120)
TRIG 1 TRIG 2

— wavE NuM| Waveform averaging function setting (p. 128)
ADVANCED

JuDGE JanG sync Mwave nwll Hi Z MconTAcT B PANEL Hi Z HIGH-Z reject function setting (p. 130)

|0 JUDGEQ |10 TRIGH |10 EOM M MEMORY RESET CONTACT|  Contact check function setting (p. 132)

DIGIT DISP BEEP WKEYLOCK

—

|0 JUDGE| VO output setting of judgment results (p. 134)

10 TRIG 1/O trigger setting (p. 136)

|0 EOM EOM Output method setting (p. 137)

(2]
=3
1Y)
ge]
(=
(1]
=
(=]
-
A
>
4
»
M
o
A
=
m
A
M
[=
=1
(2]
=
o
=

MEMORY Save settings of measurement results (p. 138)

DIGIT Number of display digits setting for each pa-
rameter (p. 140)

DISP LCD setting (p. 142)

BEEP Beep sound setting (p. 143)

KEYLOCK | Key-lock setting (p. 144)

PANEL Panel loading and saving (p. 249)

3 Press 341N to close the setting screen. RESET System reset (p. 147)
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7.1 About CONTINUOUS Measurement Function

| Chapter 7

7.1 About CONTINUOUS Measurement
Function

The CONTINUOUS measurement function loads measurement conditions saved using the panel save func-
tion in order and performs a series of measurements. LCR mode and ANALYZER mode (IM3533-01 only)
measurement conditions can be mixed.

Up to 60 (IM3533-01: up to 62) continuous measurements can be performed.

| 7.1.1 Measurement screen

When the instrument is turned back on, the screen will display the measurement mode in use when it was last
turned off. For details on the screen configuration (p. 23).

Displays a list of panels for Indicates that a USB Indicates the interface
which continuous measurement | | flash drive is connected that is currently set
is to be performed. (p. 273). (p- 26

Menu keys
001 Z: 4.99086kQ &: ° moDE | Select the measurement mode
002 Z: 4.99059kQ &: ° (p. 13).
003 Z: 4.99090kQ &: °
005 7:  SWEEP : SET Set the continuous measurement
007 7: 4.99047kQ 6: ° settings (p. 210).

FILE | Set the save settings (p. 273).

Scrolls the list.

SAVE PRINT

Operation keys An operation key is displayed depending on the situation.

Saves the measurement results (p. 277). Starts continuous measurement (p. 211).

PRINT Prints the measurement data (p. 331).

NOTE * Setting the measurement conditions so that the measurement frequency or measure-
T ment signal level differs for each panel allows you to simply evaluate the characteristics
of the test sample.

» Continuous measurement can also be performed from the EXT I/O (p. 310).

* If the power is turned off when the [CONTINUOUS Measurement Screen] is displayed,
the [CONTINUOUS Measurement Screen] will be displayed when the instrument starts
the next time you turn the power on.

* CONTINUOUS measurement is not available in TRANSFORMER mode.

* ANALYZER mode is only available on the IM3533-01.

~
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7.2 Configuring CONTINUOUS Measurement Basic Settings

7.2 Configuring CONTINUOUS
Measurement Basic Settings

Before you perform continuous measurement, set which panels are target for continuous measurement.
Save the measurement conditions with the panel save function in LCR mode or ANALYZER mode (IM3533-

01 only) in advance.

See "9.1 Saving Measurement Conditions (Panel Save Function)" (p. 251)

Procedure

1 CONTINUOUS Measurement Screen

CONTINUOUS
No.  PARA1 PARAZ JUDGE

2 CONTINUOUS Measurement Basic Setting

CONTINUOUS

~ ADVANCED |

No. EXEC PANEL NAME MODE PARA  JUDGE

D01 ON 1110231336 LCR+ADJ 7 -8
002 ON 1110231337 LCR+ADJ Cs-D

003 ON 1110231337 LCR+ADJ 7 -6 COMP
005 ON 1110231340 ANA+ADJ Z -8
007 ON 1110231339 LCR+ADJ Z -8 BIN

Measurement Condition Display

(When is Pressed)

CONTINUOUS

#%%  No.001 [ 1110231336 1 Information ¥x%
PARA  Z- -B-
FREQ  1.0000kHz JUDGE
v 1. 000V SPEED MED SHORT

LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC OFF SCALE
J SYNC OFF DCBIAS OFF

3 Press J34UIN to close the setting screen.

CO

NTINUOUS Measurement Basic Settings

C_PANEL NAME MODE PARA__ JUDGE
1110231336 LCR+AD) 7 -6
1110231337 LCR+ADJ Cs-D
1110231337 LCR+ADJ Z -6 COMP

1110231340 ANA+ADJ Z -8
1110231338 LCR+ADJ Z -8 BIN

A list of the measurement conditions saved with
LCR mode and ANALYZER mode appears.

Any panel for which only the compensation value
(ADJ) was saved is not displayed.

Use E or E to select a panel for which to

perform continuous measurement, and press

ON

OFF

ON

ALL OFF

ALL ON

INFO

Removes the selected panel from the tar-
gets for continuous measurement.

Sets the selected panel as a target for con-
tinuous measurement.

Removes all panels from the targets for
continuous measurement.

Sets all panels as targets for continuous
measurement.

Display the panel information.
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7.3 Performing CONTINUOUS Measurement

| 7.3 Performing CONTINUOUS Measurement

Execute CONTINUOUS Measurement
CONTINUOUS
No. PARAI PARAZ JUDGE

Panels that were set to ON in the setting

screen are displayed in the list.

Press TRIG .

&

Stop CONTINUOUS Measurement

CONTINUOUS

No.  PARAT PARAZ JUDGE
001 Z: 4.99084kQ 8: 0.014 ° - -
003 7: 4.89067kQ 8: 0.015 IN HI

When you want to stop continuous

measurement: Press .

~
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7.4 Checking CONTINUOUS Measurement Results

7.4 Checking CONTINUOUS Measurement
Results

Indicates the

panel number. J surement value.

Displays the mea-

Displays the judgment result.
LCR mode: The first parameter, The third parameter J

CONTINUOUS

No.  PARA1

001 Z: 4.99084kQ @&:
003 Z: 4.99067kQ @&:
SWEEP
007 Z: 4.99086kQ 8:

005 Z:

NUMER 1C

CONTWAUOUS
FREQ[Hz]

1. 0000k
1.0233k
1.0471k
1.0715k
1. 0965k

1. 1220k
1. 1482k
1. 1749k
1. 2023k
1. 2303k
1. 2589k
1. 2882k

RETURN

=

SWEEP
L1 4,9904 7KL

ZIQ]

4, 99100k
4.99500k
4. 99566k
4.99625k
4,99614k
4. 99696k
4.99785k
4.99892k
5. 00081k
5. 00280k
5. 00543k
5. 00729k

PARAZ

0.014 ~©
0.015 *°

g:  SWEEP

0.016 ~

0.013
0.014
0.015
0.014
0.015
0.021
0.017
0.013
0.018
0.014
0.010
0. 005

JUDGE

IN HI

BIN5

Select the ANALYZER mode panel with

E and E and touch | NUMERIC

To return to the list of measurement

results: Press .

_HQLE_. LCR mode measurement values are displayed for the first and third parameters only.
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7.5 Configuring CONTINUOUS Measurement Application Settings

7.5 Configuring CONTINUOUS
Measurement Application Settings

| 7.5.1 Setting the Display Timing

Set the display timing for during continuous measurement.

If the display timing is set to , the time for continuous measurement becomes long because the
screen is updated every time measurement is performed.

If it is set to to give priority to the measurement time, the screen update time becomes short.

Procedure

1 CONTINUOUS Measurement Screen CONTINUOUS Measurement Application Settings

CONTINUOUS
No.  PARA1 PARAZ JUDGE

CONT SETUP

FUHCTION

7

2 CONTINUOUS Measurement Application Settings

CONTINUOUS

Sequentially displays after measurement of
REAL
each panel.

AFTER Displays all after continuous measurement is

finished.

| ADVANCED |
(@)
=
D
Press| DRAW o
o
N
(@)
(@)
4
=
4
C
(@)
3 Display Timing Setting S
CONTINUOUS
=
p— D
Set the timing for display. 2
o
3
®
=]
L
T
c
=]
o
[
[}
=]

4 Press JI34IIl to close the setting screen.
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7.5 Configuring CONTINUOUS Measurement Application Settings

| 7.5.2 Setting the LCD to ON/OFF

You can turn the LCD ON/OFF.
Setting the LCD to OFF saves power because the LCD turns off if the panel is not touched for 10 seconds.

Procedure

1 CONTINUOUS Measurement Screen CONTINUOUS Measurement Application Settings

CONTINUOUS

CONT SETUP

REAL

CONTINUOUS
No.  PARA1 PARAZ JUDGE

FUHCTION

2 CONTINUOUS Measurement Application Settings

CONTINUOUS

| ADVANCED

Press| DISP

REAL

FUHCTIOH

3 LCD setting
CONTINUOUS - ) Select the LCD setting, and press JE34(NEN to

' close the setting screen.
— Turns OFF the LCD.

The LCD turns off after approximately 10 sec-
OFF .
onds elapse since the touch panel was last
touched.

ON Sets the LCD to always on.

When you want to turn the backlight on
again:

If you touch the touch panel while the backlight is off,
the backlight will turn on again.
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8.1 Setting Open Circuit Compensation

Chapter 8

Compensate for errors caused by a fixture or measurement cable.

8.1 Setting Open Circuit Compensation

With open circuit compensation, it is possible to reduce the influence of the floating impedance of the test
cables and thereby to enhance the accuracy of measurement. It is effective for test samples whose imped-
ance is relatively high. The comparator decision mode can be set as one of the following:

All Compensation The range of measurement frequencies to compensate can be set.

Spot Compensation

OFF

NOTE

The compensation values are obtained for all test frequencies (p. 216).

"Compensation range limitation function” (p. 218)

The compensation values are obtained at the set measurement fre-
quency only (p. 216).

Open circuit compensation data becomes invalid (p. 223).

Before open circuit compensation, always set the cable length.

See"8.4 Compensating Measurement Cable Errors (Cable Length Compensation)” (p. 245)

The measurement accuracy values defined in the specifications are for when open circuit
compensation and short circuit compensation are performed.

Be sure to perform compensation again after replacing the measuring cable.

You will be unable to obtain correct values if measurement is performed in the compensa-
tion state prior to replacement.

For SPOT compensation, the open circuit compensation will be valid only when the mea-
surement frequency agrees with the SPOT compensation frequency.

When performing compensation, make sure that there is no noise source nearby. Noise
may cause an error when performing compensation.

ex. Servo Motor, switching power source, high-voltage cable and etc.

For SPOT compensation, the open circuit compensation will be valid only when the mea-
surement frequency agrees with the SPOT compensation frequency.

The compensated value is preserved in the memory of the main instrument even when
power is turned off.

If the setting of the low Z high accuracy mode is changed, the compensation value
becomes invalid. Select the low Z high accuracy mode setting before compensation.

uonesuadwod Joaig g 19ydeyn
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8.1 Setting Open Circuit Compensation

Before Performing Screen Operations

* Arrange the test leads as they will be when measurement will actu-
ally be performed. Changing the configuration of the leads may
result in compensation not being performed properly.

» Create an open state between the HIGH terminals and LOW terminals
of the probes or fixture in accordance with the width of the measure-
ment object. (Connect Heyr and Hpot, and connect Lo yg and Lpot)

* In open compensation, be sure to perform guarding.

See "Appendix2 Measurement of High Impedance Components"(p. A3)

(When using optional 9500-10)

Red (HIGH) Short the probe's Hgyr and Hpot terminals (red) with one metallic wire and
- its Lcyr and Lpot terminals (black) with the other, so that there is no connec-
Metallic wire tion between the high and low terminals. Perform open correction.
*1 *1: Leave the high and low terminals as far apart as they will be when con-

Black (LOW) nected to the measurement sample.

| 8.1.1 All Compensation

Simultaneously acquire the open compensation values for all measurement frequencies.
See “To limit the compensation frequency range for all compensation” (p. 218)

Procedure

1 LCR Measurement Screen Compensation Screen

4.99163k<Q

OFF

ADJUSTMENT

OFF OFF OFF On

Kk 0.014 °

SCALING

Vac 978. 2mV

Open Compensation
ADJ > OPEN

| ADJUST l
[Ny %REQ
Press | ADJUST

3 Open Compensation Setting

ADJ > OPEN

Select | ALL and press 24U to close

the setting screen.




4 Open Compensation (All Compensation)

ADJ > OPEN

ADJUST H:ARS

01 DC

02 20.000 Hz
03 39.999 Hz
04 40.000 Hz
05 99.999 Hz

0. 000nS
0.000nS
0. 000nS
0.000nS
0.000nS
0.000nS
0.000nS
0.000nS
0.000nS
0.000nS

0. 000nS
0. 000nS
0. 000nS
0. 000nS
0. 000nS
0. 000nS
0. 000nS
0. 000nS
0. 000nS
0. 000nS

06 100.00 Hz
07 200.00 Hz
08 300.00 Hz
09 300.01 Hz

5 Performing Open Compensation (All Compensation)

ADJ > OPEN

0. 000nS 0.000nS

"o Now Adjusting...

60%

CANCEL
08 300.L-

09 300.01 Hz
10 500.00 Hz

0. 000nS
0. 000nS

0.000nS
0.000nS
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8.1 Setting Open Circuit Compensation

The compensation values from last time are dis-
played in a confirmation screen.

(If compensation has never been performed, the
compensation values become 0.)

Check that the measurement cable is in an open circuit
state.

Press EXEC .

When you want to limit the compensation

range: Press | AREA | .

See "Compensation range limitation function" (p. 218)

When you do not want to acquire the compen-

sation values: Press 341N .

The setting screen is redisplayed, and the compensation
values from last time become valid.

Compensation starts.

Compensation value acquisition time:
Approximately 45 seconds

When you want to cancel compensation:

Press JEEICR

Compensation is cancelled and the compensation
screen is redisplayed.

(The open circuit compensation value state from last
time remains.)

Indicates the compen- ] Indicates the measure-
sation numbers. J ment frequencies.

Indicates the compensation results.
(Conductance, susceptance)

Open Compensation
(All Compensation)

—0.006n5
0.000nS
-0.001nS
0.001nS

0.000nS
0.003nS
0.007nS
0. 008nS
0.011nS
0.027nS

7 Press J3(AIN to close the setting screen.

You can use E and E to check the Conduc-
tance, susceptance of each compensation point.

» If compensation ends normally, the conductance
and susceptance are displayed.

» Compensation can be performed for impedances of at
least 1 kQ.

When unable to acquire normal compensa-
tion values: (p. 222)

When compensation failed: (p. 223)
When you want to disable open compensa-

tion data: (p. 223)
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8.1 Setting Open Circuit Compensation

Compensation range limitation function

In "ALL" compensation, compensation is performed for the entire frequency range. By setting the minimum
and maximum compensation frequencies with this function, you can reduce the time required to perform the
compensation process. The DC on/off setting as well as the compensation minimum and maximum frequency
settings apply to both open and short compensation.

Procedure

1 Open Compensation (All Compensation)

ADJ > OPEN

ADJUST [N

0.000nS 0.000nS Press| AREA

0.000nS 0.000nS

0.000ns 0.000nS

0.000nS 0.000nS

0.000ns 0.000nS

0.000ns 0.000nS

0.000ns 0.000nS

5 0.000ns 0.000nS

09 300.01 Hz 0.000nS 0.000nS
10 500.00 Hz 0.000nS

2 Compensation Range Limitation Setting

ADJ > OPEN

Turn DC open compensation on or off.

OFF Disables DC open compensation.

MINIMUM ON Enables DC open compensation.

R When you want to revert settings to their

default values: Press RESET )

CANCEL SET When you want to cancel the setting:

Press JRGUCSEEN

3 Compensation Range Limitation Setting

ADJ > OPEH

Select the minimum and maximum compensa-
tion frequencies for open compensation.

MIN Sets the minimum compensation frequen-
cy for open compensation.

AL MAX Sets the maximum compensation frequen-

cy for open compensation.

MAX MAX | MUM

CANCEL SET
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8.1 Setting Open Circuit Compensation

4 Minimum Compensation Frequency Setting
ADJ > OPEN

Press MIN

» Settable range: 20.000 Hz to 200 kHz

« If you make a mistake during input: press to
MAX [MUM cancel the input and start again.

70. 000 Hz

5 Minimum Compensation Frequency Setting
ADJ > OPEN

Press a instrument key to confirm the setting.
(7] ]
» The frequency is not confirmed until a instrument

m 20. 000 Hz -- key is pressed.
2

« If you attempt to set a measurement frequency

MAXTMUM greater than 200 kHz, it will automatically be
n - reduced to 200 kHz.
« If you attempt to set a measurement frequency

lower than 20.000 Hz, it will automatically be
increased to 20.000 Hz.

6 Return to step 3, touch | MAX |, and set the maximum compensation frequency.

7 Press 34N to close the setting screen.

NOTE * If the maximum compensation frequency is less than the minimum compensation fre-
quency, the maximum and minimum compensation frequencies will be switched automat-
ically.

* [MINIMUM] is displayed when the setting is 20.000 Hz, and [MAXIMUM] is displayed
when the setting is 200 kHz.
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8.1 Setting Open Circuit Compensation

| 8.1.2 Spot Compensation

Acquire the compensation values at the set measurement frequencies. Measurement frequencies can be set
for up to five points.

Procedure

1 Open Compensation Setting

Select | SPOT | in the open circuit compensa-

tion screen, and press B340 to confirm the
selection.

Use E or E to select the compensation
SPOT point you want to set or edit, and press
No FREQ EDIT

0. 000nS 0. 000nS
0. 000nS 0.000nS
0. 000nS 0.000nS
0. 000nS 0.000nS
0. 000nS 0.000nS

When you do not want to perform compen-

sation: Press [S4IIN .

Compensation is not performed and the compensa-
tion screen is redisplayed.

3 Spot Compensation Value Setting Until one of these keys is pressed for input of a numer-
AbT > oPrM ical value, the previous frequency for which SPOT
compensation was performed is displayed.

100 OOkHZ ' Use the numeric keypad to enter a frequency
n n for compensation.
(4 |5 | 6| - Settable range: DC, 1 mHz to 200 kHz

« If a value in excess of 200 kHz is entered, the

n measurement frequency will automatically set to
200 kHz.
n - » Ifafrequency of less than 1 mHz is set, the value will

be automatically changed to 1 mHz. However, very
CANCEL SET small values will cause the DC setting to be used.
* If you make a mistake during input:

" FREQUENCY

press E to cancel the input and start again.

4 Press SET to confirm the frequency for compensation.
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8.1 Setting Open Circuit Compensation

5 Open Compensation (Spot Compensation) The Compensation values from last time are dis-

played in a confirmation screen.
ADJUST B3N (If compensation has never been performed, the
01 100. 00kHz 0.000nS 0.000nS

compensation values become 0.)
02 —— 0.000nS 0. 000nS

03 --—- 0. 000nS 0.000nS
04 — 0.000nS 0.000nS

05 — 0.000nS 0.000nS
Press EXEC .

When you do not want to acquire the compen-

EDIT EXIT sation values: Press 24N .

The compensation screen is redisplayed, and the com-
pensation values from last time become valid.

Check that the measurement cable is in an open circuit
state.

6 Performing Open Compensation (Spot Compensation)
ADJ > OPEN
Compensation starts.

FREQ Compensation value acquisition time:
01 100. 00kHz 0. 000nS 0. 000nS Varies with the measurement frequency and num-

Now Adjusting... ber of points.

When you want to cancel compensation:

CANCEL Press :

Compensation is cancelled and the compensation
screen is redisplayed.

(The open circuit compensation value state from last
time remains.)

Indicates the com- Indicates the measure- Indicates the compensation results.
pensation numbers. ment frequencies. (Conductance, susceptance)

Open Compensation
(Spot Compensation) You can use | ~ and E to check the Conduc-
dycoeew | . :
o tance, susceptance of each compensation point.
[\DJUST
e » If compensation ends normally, the conductance

508815 and susceptance are displayed.

0. 000nS . » Compensation can be performed for impedances of at
0.000nS . least 1 kQ.
0. 000nS
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0. 000nS

When unable to acquire normal compensa-
tion values: (p. 222)

When compensation failed: (p. 223)
When you want to disable open compensa-

EXIT tion data: (p. 223)

8 Press 34U to close the setting screen.
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8.1 Setting Open Circuit Compensation

When Normal Compensation Values were Not Acquired

A window such as the following will be displayed if the instrument was unable to acquire normal compensation

values. If this occurs, the acquired compensation values can be enabled by touching JE=SIEN .
However, those values are not guaranteed.

Screen when Normal Compensation Values were Not Acquired
ADJ > OPEN

0.000nS 0.000nS
"o FAIL due to Noise-Try Guarding

100%

EXIT
08 300. L

09 300.01 Hz  0.000nS  0.000nS
10 500.00 Hz  0.000nS  0.000nS

The open circuit compensation process is quite sensitive to noise - both noise originating externally and
induced noise.Therefore, if open circuit compensation has been interrupted with a fault, you should check
the following points before starting the compensation process again (p. 215):

» Check that the test cables are properly connected.

» Check that nothing is connected to the test cables. (Open circuit compensation cannot be performed
while any test sample is connected to the test cables.)

» Check that the test leads are arranged as closely as possible to their configuration in which measure-
ment will be performed.

» During the compensation process, be sure not to disturb the test cables or to move your hand near
them.

+ Execute the guarding process.
See"Appendix2 Measurement of High Impedance Components"(p. A3)
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8.1 Setting Open Circuit Compensation

When Open Compensation Failed

A window such as the following will be displayed if the compensation process fails. If an error message is

displayed and compensation canceled (if you touch (il ), the instrument conditions revert to those
before the compensation was attempted to be performed.

Error

0. 000nS 0.000nS

| Adjustment Failure

0. 000nS 0.000nS
10 500.00 Hz 0. 000nS 0.000nS

The open circuit compensation process is quite sensitive to noise - both noise originating externally and
induced noise.Therefore, if open circuit compensation has been interrupted with a fault, you should check
the following points before starting the compensation process again (p. 215):

+ Check that the test cables are properly connected.

+ Check that nothing is connected to the test cables. (Open circuit compensation cannot be performed
while any test sample is connected to the test cables.)

+ Check that the test leads are arranged as closely as possible to their configuration in which measure-
ment will be performed.

» During the compensation process, be sure not to disturb the test cables or to move your hand near
them.

+ Execute the guarding process.
See"Appendix2 Measurement of High Impedance Components"(p. A3)

When You Want to Make Open Circuit Compensation Data Invalid

Select in step 3 of [Open Compensation Setting] (p. 216) and touch 2N to disable the
acquired compensation data.

Open Compensation Setting
ADJ > OPEN

uonesuadwod Joaig g 19ydeyn

NOTE The compensation values that are stored internally are not cleared by the operation
— —= described above. When ALL or SPOT is selected, the stored compensation values can be
used.
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8.2 Short Circuit Compensation

| 8.2 Short Circuit Compensation

With short circuit compensation, it is possible to reduce the influence of the residual impedance of the test
cables and thereby to enhance the accuracy of measurement.

It is effective for test samples whose impedance is relatively low.

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

Compensation values are obtained for all test frequencies (p. 226).

All Compensation The range of measurement frequencies to compensate can be set.

Spot Compensation

OFF

NOTE _ -

"Compensation range limitation function" (p. 218)

Compensation values are obtained at the set measurement frequency
only (p. 228).

Short circuit compensation data becomes invalid (p. 231).

Before short circuit compensation, always set the cable length.

See: "8.4 Compensating Measurement Cable Errors (Cable Length Compensation)" (p. 245)

The measurement accuracy values defined in the specifications are for when open circuit
compensation and short circuit compensation are performed.

Be sure to perform compensation again after replacing the measuring cable.

You will be unable to obtain correct values if measurement is performed in the compensa-
tion state prior to replacement.

For spot compensation, short circuit compensation will be valid only when the measure-
ment frequency and spot compensation frequency match.

When performing compensation, make sure that there is no noise source nearby. Noise
may cause an error when performing compensation.

ex. Servo Motor, switching power source, high-voltage cable and etc.

For SPOT compensation, the open circuit compensation will be valid only when the mea-
surement frequency agrees with the SPOT compensation frequency.

The compensated value is preserved in the memory of the main instrument even when
power is turned off.

If the setting of the low Z high accuracy mode is changed, the compensation value
becomes invalid. Select the low Z high accuracy mode setting before compensation.
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8.2 Short Circuit Compensation

Before Performing Screen Operations

Necessary item: Shorting bar
This shorting bar is for short circuiting together the ends of the test leads. Use an object whose impedance is as low as

possible.

O K If you use a metallic wire or the like
as a shorting bar, try to ensure that
it is as thick and short as possible.

Usage example:
Arrange the test leads as closely as possible to their configuration in which measurement will be performed, and short

circuit together the HIGH and LOW leads.
(When using the optional 9140-10) (When using optional L2000)

If you intend to short circuit between the clamps  Short-circuit the tips with the V marks on the clips
at the ends of the test leads, clip both clamps  aligned as shown in the diagram, and then perform
onto a short piece of metallic wire as shown. short compensation.
When using the 9140-10, please pinch the
short wire with both clips. A short circuit state O
can not be created by pinching clip each other.

(When using a fixture) (When using optional 9500-10)
In order to keep external influences as low as Pinch the clips onto a short metallic wire in the order of Hg g,
possible, be sure to thrust the shorting bar in HpoT, LpoT, @nd Lgyr so that all the terminals are shorted,
all the way. and then perform open correction.
Red (HIGH)
Metallic wire

Black (LOW)
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8.2 Short Circuit Compensation

| 8.2.1 All Compensation

Simultaneously acquire the short compensation values for all measurement frequencies.
See “To limit the compensation frequency range for all compensation” (p. 218)

Procedure

1 LCR Measurement Screen Compensation Screen

4.99163k<Q

OFF

Kk 0.014 °

ADJUSTHERT

OFF 4 OFF Om

SCALING

OFF

Vac 978. 2m¥
OFF lac 196, OuA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k& DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON [ INFO DC

Short Compensation

ADJ > SHORT

Press | ADJUST

3 Short Compensation Setting

ADJ > SHORT

Select | ALL and press JEZ4NEN to close

the setting screen.
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8.2 Short Circuit Compensation

4 Short Compensation (All Compensation) The compensation values from last time are dis-
#DJ > SHORT played in a confirmation screen.

ADJUST pANR

(If compensation has never been performed, the
compensation values become 0.)

01 DC 0. 00né) 0. 00nQ) Check that the measurement cable is in a short-circuit
02 20.000 Hz 0. 00mQ 0. 0OmQ state

03 39.999 Hz 0. 00mQ 0. 00mQ '

04 40.000 Hz 0. 00mQ 0. 00mnQ

05 99.999 Hz 0. 00mQ 0. 00mR Press EXEC .

06 100.00 Hz 0. 00mQ 0. 00mnR

07 200.00 Hz 0. 00nQ 0. 00mQ . :
08 300.00 Hz 0. 00nQ 0.00mQ When you want to limit the compensatlon

09 300.01 Hz 0. 00nQ 0. 00nQ
0. 00 0. 00ng range: Press .

=

See "Compensation range limitation function" (p. 218)

When you do not want to acquire the compen-

sation values: Press ={INN .

The setting screen is redisplayed, and the compensation
values from last time become valid.

5 Performing Short Compensation (All Compensation)

ADJ > SHORT

Compensation starts.

No  FREQ
0. 00ma 0. 00 Compensation value acquisition time:

. e Approximately 45 seconds
| Now Adjusting...

e 60%

When you want to cancel compensation:

Press LGN

08 300.L— === - Compensation is cancelled and the compensation
09 300.01 Hz 0. 00w screen is redisplayed.

10 BLLEE 2L o Ll (The short circuit compensation values from last time
remain.)

Indicates the com- ] Indicates the measure- Indicates the compensation results. ]
pensation numbers. J ment frequencies. (Effective resistance, reactance) J

Short Compensation

(All Compensation) Use E or E to check the effective resistance

and reactance of each compensation point.

+ If compensation ends normally, the effective resis-
tance and reactance are displayed.
0. 02nQ . + The possible compensation range is 1 kQ or less

-0. 02mQ . for impedance.
—0. 0OmQ
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0. 03mQ
0. 049 : When unable to acquire normal compensa-

0.01mQ . tion values: (p. 230)

0. 05mQ 5
0. 03219 _ When compensation failed: (p. 230)

0.02nQ . When you want to disable open compensa-
tion data: (p. 230)

7 Press 34N to close the setting screen.
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8.2 Short Circuit Compensation

| 8.2.2 Spot Compensation

Acquire the compensation values at the set measurement frequencies. Measurement frequencies can be set
for up to five points.

Procedure

1 Short Compensation Setting

Select | SPOT | in the short circuit compen-

sation screen, and press 24NN to confirm
the selection.

2 Short Compensation (Spot Compensation)

Use E or E to select the compensation

point you want to set or edit, and then press

0. 00nQ 0. 00nQ EDIT
0. 00mg 0. 00mQ
0. 00m@ 0. 00m@
0. 00mQ 0. 00m@
0. 00m@ 0. 00Om@

When you do not want to perform compen-

sation: Press 34NN .

Compensation is not performed and the compensa-
tion screen is redisplayed.

3 Spot Compensation Value Setting

Until one of these keys is pressed for input of a nu-
ADJ > SHORT

merical value, the previous frequency for which SPOT
compensation was performed is displayed.

" FREQUENCY

100 OOkHZ Use the numeric keypad to enter a frequency
n n for compensation.
n n . Settable range: DC, 1 mHz to 200 kHz

* If a value in excess of 200 kHz is entered, the

n measurement frequency will automatically set to

200 kHz.

n - » Ifafrequency of less than 1 mHz is set, the value will

be automatically changed to 1 mHz. However, very
CANCEL small values will cause the DC setting to be used.
+ If you make a mistake during input:

press to cancel the input and start again.

4 Press J340IM to confirm the frequency for compensation.
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8.2 Short Circuit Compensation

5 Short Compensation (Spot Compensation) The compensation values from last time are dis-
oS played in a confirmation screen.
s R (If compensation has never been performed, the

compensation values become 0.)

01 100. 00kHz 0. 00mQ 0. 00m@
0. 00mQ 0. 00me Check that the measurement cable is in a short-circuit

0. 00mQ 0. 0Om@ state.

0. 00mQ 0. 0Om@
0. 00mQ 0. 0Om@
Press EXEC .
When you do not want to acquire the compen-

l?l EDIT EXIT sation values: Press 341NN .

The compensation screen is redisplayed, and the com-
pensation values from last time become valid.

6 Performing Short Compensation (Spot Compensation)

ADJ > SHORT

Compensation starts.

Compensation value acquisition time:
Varies with the measurement frequency and num-
ber of points.

When you want to cancel compensation:

CANCEL Press :

Compensation is cancelled and the compensation
screen is redisplayed.

(The short circuit compensation values from last time
remain.)

Indicates the com-
pensation numbers.

Indicates the measure- ] Indicates the compensation results. ]
ment frequencies. J (Effective resistance, reactance) J

Short Compensation . .
(S5 G Use E or E to check the effective resistance

and reactance of each compensation point.

» If compensation ends normally, the effective resis-
tance and reactance are displayed.
» The valid compensation range for impedance is 1

0. 00mQ . kQ or less.
0. 00mQ

0. 00m@
0. 00mQ . When you want to disable open compensa-

tion data: (p. 230)
When compensation failed: (p. 230)
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When you want to disable open compensa-
tion data: (p. 230)

8 Press 34N to close the setting screen.
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8.2 Short Circuit Compensation

When Normal Compensation Values were Not Acquired

A window such as the following will be displayed if the instrument was unable to acquire normal compen-

sation values. If this occurs, the acquired compensation values can be enabled by touching [EE2CIEN .
However, those values are not guaranteed.

Screen When Normal Compensation Values were Not Acquired

0. 00mQ 0. 00mQ
| FAIL due to Noise-Try Guarding

100%

0.00nQ 0. 00mR
10 500,00 Hz 0.00nQ 0.00n0

Check the following points before starting the short circuit compensation process again (p. 225):

+ Check that the test cables are properly connected.

* Check that the test cables are properly shorted together with the shorting bar. (Short circuit compensa-
tion cannot be performed while any test sample is connected to the test cables.)

* Check that the test leads are arranged as closely as possible to their configuration in which measure-
ment will be performed.

+ During the compensation process, be sure not to disturb the test cables or to move your hand near them.

When Short Compensation Failed

A window such as the following will be displayed if the compensation process fails. If an error message is

displayed and compensation canceled (if you touch JE34NEM ), the instrument conditions revert to those
before the compensation was attempted to be performed.

Error

0. 00Om@ 0. 00m@

| Adjustment Failure

08 300.L—— ———
09 300.01 Hz 0. 0Om@ 0. 00mQ
10 500.00 Hz 0. 0Om@ 0. 00mQ

Check the following points before starting the short circuit compensation process again (p. 225):

* Check that the test cables are properly connected.

+ Check that the test cables are properly shorted together with the shorting bar. (Short circuit compensa-
tion cannot be performed while any test sample is connected to the test cables.)

* Check that the test leads are arranged as closely as possible to their configuration in which measure-
ment will be performed.

+ During the compensation process, be sure not to disturb the test cables or to move your hand near them.
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8.2 Short Circuit Compensation

When You Want to Make Short Circuit Compensation Data Invalid

Select in step 3 of [Short Compensation Setting] (p. 226) and touch JE24IMM to disable the
acquired compensation data.

Short Compensation Setting

ADJ > SHORT

NOTE The compensation values that are stored internally are not cleared by the operation
— = described above. When ALL or SPOT is selected, the stored compensation values can be
used.
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8.3 Compensating Values to Match Reference Values (Load Compensation)

8.3 Compensating Values to Match
Reference Values (Load Compensation)

Compensate measurement values to match the element that will be the reference.

With load compensation it is possible to calculate the compensation coefficient by measuring a reference
sample with known data and perform the compensation for the test data obtained from the target sample.
The compensation coefficient can be acquired using up to five compensation conditions. The reference value

of each compensation condition can be set independently.

The following seven items should be set for one compensation condition.

Define the measurement frequency
used to measure and compensate the
reference sample. (p. 237)

Set the range to compensate. (p. 238)

Set the type and value of the measure-
ment signal mode to compensate.
(p- 239)

Enable or disable DC bias and set the
value. (p. 240)

Set the parameter to use as the refer-
ence value. (p. 241)

Setthe Z/ Cs/ Cp/ Ls/ Lp/ Rs reference
value selected for the parameter type
(p. 242).

ADJ > LOAD > No.1 FREQ
Compensation
FREQ M RanGE M LEVEL MIDC BiAS hrsquency
1.0000kHz 10kQ 1.000¥ OFF RANGE
Compensation Range
LEVEL
MODE REF1 REF2 Compensation
7 -g — — Signal Level
DC BIAS
DC Bias
MODE
RESET GET Parameter Type
REF1
Deletes the compen- Loads the current measurement Ref Value 1
sation conditions conditions as compensation eference value
(p. 243). conditions (p. 243).
REF2
Reference Value 2

Set the 6/ D/ Rs/ Rp/ Q/ X reference
value selected for the parameter type
(p. 242).

The compensation coefficient is computed from the reference values of Z and 6 obtained from the set values
and the actual data acquired from the reference sample at each of the compensation frequencies.

(Reference value of Z)
(Actual data of Z)

Compensation value of 6 = (Reference value of 0) - (Actual data of 0)

Compensation coefficient of Z =

The measured values of Z and 6 are first compensated using the following equations, and then individual

parameters from the compensated Z and 6 values are employed.

Z = (Z before compensation) x (Compensation coefficient of Z)
0 = (6 before compensation) + (Compensation value of 0)
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8.3 Compensating Values to Match Reference Values (Load Compensation)

NOTE

Be sure to set the cable length before performing load compensation.

See"8.4 Compensating Measurement Cable Errors (Cable Length Compensation)” (p. 245)

Set the compensation condition of the load compensation same as the present measure-
ment condition. If they do not match, no load compensations are performed.

If the current measurement frequency and compensation frequency do not match, an
error such as the following will be displayed on the Measurement screen, and compensa-
tion will be canceled.

INFORMATLON

FREQ  1.0000kHz JUDGE
SPEED
AVG

DELAY

MED
OFF
0.0000s

) 1. 000V

LIMIT OFF
RANGE AUTO

10kQ

If a condition other than the compensation frequency does not match, compensation is
performed but an error like the following is displayed in the measurement screen.

INFORMATLON
FREQ  1.0000kHz
) 1. 000V

JUDGE
SPEED
AVG

DELAY

MED
OFF
0.0000s

LIMIT OFF
RANGE AUTO

10kQ

When the OPEN or SHORT compensation is valid, the load compensation is performed
for Z and 6 processed by the OPEN or SHORT compensation.

In acquiring load compensation data (i.e., reference sample measurement), the OPEN/
SHORT compensation settings, that were defined before entry into the Load Compensa-
tion Screen, are valid.

If the setting of the low Z high accuracy mode is changed, the compensation value
becomes invalid.

If the same compensation frequency is set for multiple compensation points, only the
compensation point with the lowest number of the compensation conditions will become
effective.

No LOAD compensation can be executed in ANALYZER mode.
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8.3 Compensating Values to Match Reference Values (Load Compensation)

Procedure

1 LCR Measurement Screen

4.99163kQ

OFF

kA 0.014 °

Vac 978.2mv
OFF lac 196, OuA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k¢ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 Load Compensation

Range Level Ref1

Load Compensation Setting
ADJ > LOAD

<€l Refl

Compensation Screen

ADJUSTMENT

OFF OFF

SCALING

Press | ADJUST

Select ON , and press 340NN to

confirm the selection.
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8.3 Compensating Values to Match Reference Values (Load Compensation)

Load Compensation

ADJ > LOAD

o Iy

Ne Freq Range Level Ref1 Ref?2

Set the compensation condition.

» Compensation frequency (p. 237)
» Compensation range (p. 238)
* measurement signal mode and value
of the compensation level (p. 239)
* DC bias (p. 240)
» Parameter to use for reference value (p. 241)
» Reference value (p. 242)

Load Compensation Setting

OFF

1.0000kHz 10kQ 1. 000V

z-e 5. 00000k 0.000 -

GET CANCEL

Use| « |[or| ¥ | toselectthe number of

the load compensation condition to set.

Press | EDIT

» Compensation cannot be performed if all settings
have not been configured.

* When you want to use the current measurement
conditions as the load compensation conditions:
(p. 243)

Press

SET to confirm the compensa-
tion conditions.
The load compensation screen is redisplayed.

Attach the reference sample to the test fixtures and
connect it to the measurement cables.

When you want to cancel compensation:

Press a0

The compensation conditions are discarded and the
load compensation screen is redisplayed.
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8.3 Compensating Values to Match Reference Values (Load Compensation)

v 4 Load Compensation

ADJ > LOAD

Cows I

10kQ 1.000V

5. 00000KQ
4,99297kQ

0.000 °
-0. 389

Performing Load Compensation
ADJ > LOAD

Level Ref1
1,000V 5. 00000k@

Range
1. 0000kHz  10kQ 0.000 °

-0.389 °
Now Adjusting... .

0% |.

CANCEL

8 Load Compensation

(ot I

No Freq Range
1.1 NNNNkHy  1NkO

Level Refl
1 NNNY 5 NNNNNLO

Press EXEC , the compensation values

are acquired.

* When data acquisition is completed, the reference
sample compensation data is displayed on the
screen.

*« When an error occurs during data acquisition, a
“beep” sound is generated and the compensation
data is invalidated (p. 244).

« If even one of the load compensation conditions is

changed following data acquisition, the acquired
compensation data is invalidated.

Compensation starts.

Compensation value acquisition time:
Varies with the measurement frequency and num-
ber of points.

When you want to cancel compensation data

acquisition: Press RGN .

When compensation failed: (p. 244)

When acquisition of the compensation value is
completed, the compensation value is displayed.

Press JE=4NEN from the load compensation
screen to return to the measurement screen.

When you want to disable load compensa-
tion: (p. 244)
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8.3 Compensating Values to Match Reference Values (Load Compensation)

LCR Measurement Screen

INFORHATION

FREQ  1.0000kHz
v 1.000v
LIMIT OFF

RANGE AUTOD 10kf
LOW Z OFF

J SYNC OFF

Z0OM ON | INFO DC

Vac 942.SmV
lac 188.9uA

172
JUDGE OFF OPEN  QFF
SPEED MED
AVG OFF
DELAY 0.0000s D
SYNC  OFF SCALE OFF
DCBIAS OFF

When the load compensation is valid for the set
measurement conditions, ON appears on the
LOAD parameter in the measurement Screen.

When the same compensation frequency has been set
to multiple load compensation groups, only the group
with the smallest number will be valid.

When the current measurement frequency does not
agree with the load compensation frequency, the load
compensation will be invalid and ON will not appear.

FREQ | Set the compensation frequency.

Load Compensation Setting

ADJ > LOAD > No.1
CONDITION

GET

CANCEL SET

Compensation Frequency Setting

ADJ > LOAD > Ho.1

1. Press.

2. Use the numeric keypad to enter the compensation fre-
quency.

Settable range: DC, 1 mHz to 200 kHz

3. Press a instrument key to confirm the setting.

4. Press J3JIMM to close the setting screen.

* When performing load compensation for DC resis-

tance measurement: Press | 0C .
+ If you make a mistake during input:

press to cancel the input and start again.
* When you want to cancel input:

Press NE\CIBN to close the compensation fre-

quency setting screen.
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8.3 Compensating Values to Match Reference Values (Load Compensation)

RANGE | Setting the Compensation Range

Load Compensation Setting

ADJ > LOAD > No.1

| coNpIiion | 1. Press | RANGE |.
FREQ | RANGE |

1. 0000kHz

GET CANCEL SET

Compensation Range Setting

ADJ > LOAD > No.1

2. Select the range for compensation.

100m0 “m The range that can be set varies depending on the com-
pensation frequency.
OBl 100k2 | M2 | oMo | 100MQ

Ranges
Frequency | that can Range Settings screen

LON Z OFF “ EXIT

be set

DC
SRR % W N N
0001 Hzto | oo [ W | e | e | o]
10.000 kHz
LOW Z OFF “ EXIT
To enable LOW Z: Press of LOW Z. 10,001 kHZ 10 | 100 MO0 | b et et
100.00 kHz | 10 MQ O 100 | e | o |

LON Z OFF “

100.01 kHz to | 100 mQ2 to
200.00 kHz 1 MQ

3. Press {344 to close the setting screen.

_HQLE_. If the compensation frequency is not set, the compensation range cannot be set.




239

8.3 Compensating Values to Match Reference Values (Load Compensation)

LEVEL | Setting the measurement signal mode and value for the compensation
signal level

Load Compensation Setting

DJ > LOAD > Ho.1

Al
[ cokpiiion ] 1. Press .
-FREQ -RANGE

1. 0000kHz 10kQ

GET CANCEL SET

Level Settin
J 2. Select the measurement signal mode for the compensa-

tion signal level.

Open circuit voltage (V) mode (p. 54)
Constant voltage (CV) mode (p. 54)

Constant current (CC) mode (p. 55)

DJ > LOAD > No.1

3. Use E or E to enter the voltage or current value.
For the compensation signal level setting ranges, see
the following figures.

4. Press to close the setting screen.

AC Load Compensation

V, CV CcC
Entire range 0.005 to 5.000 V OFF Entire range 0.01 m to 50.00 mA
ON Entire range 0.005 to 1.000 V ON Entire range 0.01 m to 100.00 mA

DC Load Compensation
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\%
OFF Entire range 2V (fixed)
ON Entire range 2V (fixed)

NOTE * If the compensation range is not set, you will be unable to set the measurement signal
~~ _ mode and value for the compensation signal level.
* Since only 2 V open circuit voltage (V) mode is supported for DC load compensation, this
setting cannot be changed.
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8.3 Compensating Values to Match Reference Values (Load Compensation)

DC BIAS| Setting the DC Bias

Load Compensation Setting

ADJ > LOAD > Ho.1

EIITUE. 1.Press.

1. 0000kHz 10kQ 1. 000V é_'

-9 — —

GET CANCEL SET

DC Bias Setting

ADJ > LOAD > Ho.1

2. Select ON/OFF for the DC bias.

OFF Sets the DC bias to OFF.

Sets the DC bias to ON.

3. UseE or E to enter the DC bias value.

Settable range: -5.00 V to 5.00 V (Normal mode)

-2.50 V t0 2.50 V (low Z high accuracy
mode)

4. Press 34l to close the setting screen.

If you make a mistake during input:
press E to cancel the input and start again.

NOTE « If the compensation frequency, compensation range, and compensation signal level are
Vi not set, the DC bias setting cannot be set.
* When DC is selected for the compensation frequency setting, the DC bias setting cannot
be set.
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8.3 Compensating Values to Match Reference Values (Load Compensation)

MODE | Setting of Parameter to Use for Reference Value

Load Compensation Setting

ADJ > LOAD > No.1

IR 1.Press.
OFF

1. 0000kHz 10kQ 1. 000V

GET CANCEL SET

PEEMIEIDT S6iHig 2. Select the parameter mode of the reference value to be

ADJ > LOAD > Ho.1
set.

D ANC 1 CVCI

3. Press 240l to close the setting screen.

See "1.3.7 Parameter Settings Screen" (p. 28)

EXIT

NOTE « If the compensation frequency, compensation range, and compensation signal level are
DVl not set, the parameter to use for the reference value setting cannot be set.

* When DC is selected for the compensation frequency setting, DC resistance measure-
ment (Rdc) is selected automatically and the parameter to use for the reference value
setting cannot be set.

+ If you change the parameter to use as the reference value, the settings of reference value
1 and reference value 2 are cleared.
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8.3 Compensating Values to Match Reference Values (Load Compensation)

REF1 | and = REF2 | Reference Value Settings

Load Compensation Setting
ADJ > LOAD > Ho.1

e 1. Press| REF1 |(reference value1: the param-
FREQ RANGE LEVEL @DC BIAS eter reference value displayed on the left of the
OFF

1.0000kHz  10kQ 1,000V parameter mode).

GET CANCEL SET

Reference Value Setting
ADJ > LOAD > Ho.1
2. Use the numeric keypad to enter the reference value.

ok
rleled -

3. Press a instrument key to confirm the setting.

n H n 4. Press to confirm the setting.
- n 5. Also set (reference value2: the parameter ref-

erence value displayed on the right of the parameter mode)

n - ENTER in the same way.

CANCEL EXIT

&

NOTE « If the compensation frequency, compensation range, and compensation signal level are
Ay not set, the reference value setting cannot be set.
* When DC is selected for the compensation frequency setting, only reference value 1 can be
set.

If you make a mistake during input:
press to cancel the input and start again.
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8.3 Compensating Values to Match Reference Values (Load Compensation)

When You Want to Reset All Settings = reser

You can clear all settings and repeat the configuration process from the compensation frequency setting

by touching RESET B

Load Compensation Setting

ADJ > LOAD > No.1
{ CONDITION |

1.0000kHz 10kQ 1. 000V

z-e 5. 00000k 0.000 -

CANCEL SET

When You Want to Use the Current Measurement Conditions as the

Load Compensation Conditions T

You can load the current measurement conditions (frequency, range, measurement signal mode and
value for the measurement signal level, and DC bias setting) as the load compensation conditions by

touching .

Load Compensation Setting

ADJ > LOAD > No.1
{ CONDITION |

1.0000kHz 10k& 1. 000V

z-8 == o

(@)
=
[}
T
-~
(1)
=
©o
m
=
=
o
=
0O
o
3
T
o
>
743
)
(=
o
=)

|| CANCEL SET

—HQLE_ When the measurement conditions are acquired with , ("Setting of

Parameter to Use for Reference Value" (p. 241)) is initialized to Z-6.
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When Load Compensation Failed

If compensation fails, a window like the following appears.

Preses [ISIMN to close the window and set the compensation condition once again.

Screen When Compensation Failed
ADJ > LOAD

Range Level Ref1

1.0000kHz 10k@ 0. 100V 5. 00000k2 0.000 °

-0.389 °
Adjustment Failure i

When You Want to Disable Load Compensation

Press | OFF in the [Load Compensation Setting] to disable load compensation.

Load Compensation Setting
ADJ > LOAD

0. 000
0.073
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8.4 Compensating Measurement Cable Errors (Cable Length Compensation)

Errors (Cable Length Compensation)

With high frequency measurement, the influence of the cable results in large measurement errors. Setting the
cable length enables you to reduce the measurement errors. Use a coaxial cable with 50 Q impedance.

‘8.4 Compensating Measurement Cable

Procedure

1 LCR measurement Screen Compensation Screen

4.99163kQ

OFF

ADJUSTHERT

OFF OFF

OFF

SCALING

OFF

KA 0.014°
Vac 978, 2mV

OFF lac 196, OuA
INFORHATION
FREQ 1. 0000kHz JUDGE OFF OPEN  OFF
Y 1. 000y SPEED MED SHORT OQFF

2 Cable Length Compensation Setting

Select the cable length to be used, and press

S4IEN to confirm the selection.
Select this when using a direct-coupled fix-
ture or the like.

SCALING

Select this when the cable length is 1 m, 2m,
or4 m.

3 Press [34AIM to close the setting screen.

NOTE « If the cable length changes, repeat open, short, and load compensation.
B e+ The guaranteed accuracy range varies with the cable length.
See: Cable length coefficient (p. 346)
* When manufacturing your own cables, make sure that the cable length matches the length
set with the instrument. (IM3533: 1 m, IM3533-01: 1 m/ 2 m/ 4 m)
See: "Points to pay attention to when making your own probe" (p. 32)
* When using the L2000, set cable length compensation to 1 m.

The cable length settings for the IM3533-01 are as follows:
Cable Length Compensation Setting (IM3533-010only)

ADJUSTHERT
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Select this when using a direct-coupled
fixture or the like.

Select this when the cable length is 1 m.

Select this when the cable length is 2 m.

o ] | [

Select this when the cable length is 4 m.
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8.5 Calculating Values (Scaling)

| 8.5 Calculating Values (Scaling)

Scaling applies a compensation function to the measurement value.This function can be used to provide com-
patibility among measurement devices. Set the compensation coefficients a and b for the measurement val-
ues of the first to fourth parameters to compensate by the following expression.

In transformer mode, the compensation coefficients a and b are set relative to the calculation parameter cal-
culated value, and compensation is applied using the following expression:

See "Appendix1 Measurement Parameters and Calculation Formula"(p. A1)

Y=axX+b

However, if the parameter corresponding to X is either D or Q, scaling is applied to 6 as shown in the following
expression, and then D or Q is obtained from 6 '.

0'=ax0+b

X: the first or third parameter measurement value
a: integration value of the measured value X

Y: the last measurement value

b: the value added to measured value X

0 ': compensation value of 6

Procedure

1 LCR measurement Screen Compensation Screen

4.99163k<Q

OFF

kA 0.014 °

Vac 978. 2m¥
OFF lac 196, OuA I I
INFORMATION —

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k& DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON [ INFO DC

2 Scaling Compensation Setting

ADJUSTMERT

OFF OFF OFF Om

ADJUSTMENT

Select ON , and press [34IEN to

confirm the selection.

When you want to cancel scaling:
1. Press to switch to the [Compensation Screen].

2. Press and select .

3. Press to confirm the setting.
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8.5 Calculating Values (Scaling)

3 Scaling Compensation Setting
Select the compensation coefficient of the
parameter you want to change.

OPEN SHORT LOAD CABLE The parameters and compensation coefficient numbers
OFF OFF OFF Om

correspond as shown below.

SCALE! Parameter 1
SCALEZ | parameter 2

SCALE3 Parameter 3

SCALE4 | parameter 4

0.00000  0.00000

Press A
1.000
LLhene When you want to revert the settings to their
default values: Press .
Value = A * Z + B When you want to cancel the setting:
CANCEL SET

5 Compensation Coefficient Setting

Use the numeric keypad to set compensation
coefficient A.

{ SCALE 1

» Settable range: -999.999 to 999.999
To return to the previous screen without making any change

0. 00000 to the set value, press the key when the screen is in
the state with nothing being displayed (the state after press-

ing the key).

+ If you make a mistake during input:

press E to cancel the input and start again.

Touch to accept compensation coeffi-

uonesuadwod Joaig g 19ydeyn

cient A.
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8.5 Calculating Values (Scaling)

6 Compensation Coefficient Setting

((SCALE 1 R

.
b T T

DR

Touch B

and use the numeric keypad to

set compensation coefficient B in the same
way as for A. Then touch [fllll} to accept com-

pensation coefficient B.

Settable range: -9.99999G to 9.99999G

To return to the previous screen without making any
change to the set value, press the key when the
screen is in the state with nothing being displayed (the

state after pressing the key).

Changing the unit ( a/ f/ p/ n/ u/ m/ None/ k/ M/ G )

Step the units up.

e Step the units down.

7 Press to return to the [Scaling Compensation Setting].

NOTE * If the same parameter is selected multiple times and a different compensation coefficient
T is set for each of them, the compensation coefficient of the parameter with the smallest
number is used to perform scaling for all of the parameters of the parameter numbers.

(The compensation coefficients of the other parameter numbers become invalid.)

* In the case of the following settings, scaling is performed using the compensation coeffi-

cient of parameter 1 for all Z of parameters 1, 2, and 4. (The compensation coefficients of

parameters 2 and 4 are invalid.)

Reference value 1

Display Parameter Setting Compensation Coefficient Setting

Parameter 1: Z
Parameter 2: Z
Parameter 3: 6
Parameter 4: Z

a = 1.500, b = 1.50000
a=1.700, b = 2.50000
a=0.700, b =1.00000
a = 1.900, b = 3.50000
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Chapter 9

This section describes how to save data (measurement conditions and compensation values) to the instru-
ment's memory as well as how to subsequently load that data.

(Data for the point in time is pressed is saved.)

These operations are possible in both mode, mode and mode.

Saving Data » Measurement conditions and compensation values (p. 251)
9

Loading Data » Measurement conditions and compensation values (p. 256)
9

* Ch I . 258
Editing Saved Data } ange panel name (p ) |

 Delete panel (p. 260)

NOTE » The instrument contains a built-in backup lithium battery, which offers a service life of
I e about ten years.
* When the life of the built-in battery ends, the measurement conditions will no longer be

able to be saved.
Ask the store (distributor) from which you purchased the instrument or the nearest HIOKI

sales office to replace the instrument’s battery.

uoljewioju] [dued Buipeo pue Buiaeg g J9ydeyn
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About the Save Screen

Indicates the Indicates the panel name.

panel number. See When you want to

(001 to 128) change a panel name
(p. 258)

NO SAVE
NO SAVE
NO SAVE
NO SAVE

' Indicates the number of panels currently saved (p. 251). ‘

The text color changes in accordance with the number of data
items currently saved as shown in the table below.

LCR

0to 29 30 to 59 60
ANALYZER 0 1 2
ADJ 0to63 64 to 127 128

Panels for both LCR and TRANSFORMER measurement

modes are included under "LCR".

*Because this manual uses screenshots from the IM3533 in this
description, "ANALYZER" is not shown.

Indicates basic information on the saved panels.
In order from the left

MODE s Judgment Mode
Parameters

[PARA1] - [PARA2] -

LCR | [PARA3] - [PARA4] [COMP] or [BIN]
ANQ'&YZ' [PARA1] - [PARA2] None

TRANS- | [Measurement parameters] [COMP]
FORMER | -[Calculation parameters]

Indicates the save type (p. 251).

When saving with - [ADJ]

When saving with . [LCR+ADJ], [ANA+ADJ] or
[TRN+ADJ]

When saving with - [LCR], [ANA] or [TRN]

Indicates that nothing is saved. ]

Loads the save conditions
(p. 256).

LOAD SAVE VIEH |OPTION >>

Saves the measurement
conditions (p. 251).

Allows you to check the information of the selected

’7 panel (p. 254).

EXIT

<< OPTION| RENAME DELETE

Allows you to changes the
panel name (p. 258).

Deletes the panel (p. 260).

NOTE ANALYZER mode settings are available only for the IM3533-01.
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9.1 Saving Measurement Conditions (Panel Save Function)

9.1 Saving Measurement Conditions
(Panel Save Function)

You can save the measurement condition and compensation value.
The numbers of conditions and values that can be saved are as follows:

LCR and TRANSFORMER

Measurement Condition Total of up to 60 items

ANALYER Measurement Condition
(IM3533-01 only)

Up to 2 items
Compensation Value Up to 128 items

Although only one panel is saved when the save type is setto | ALL |, that data counts as one measurement
condition and one compensation value.

(Example: When saving is performed with \ ALL \ in ‘ LCR ‘ mode, LCR is counted as one item, and the

compensation value as one item.)

Setting the Type to Save

Procedure

1 LCR measurement Screen LCR Application Settings

4.99163kQ

OFF
Vac 978. 3mV

kB 0.014 ° 1 lac 196, 0uA
Isc S b [){} [ wsic | e [ome ]

4.99147kQ

0.015 °

INFORMATION
FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k¢ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Application Settings

4.99147kQ

-

Press | PANEL

0.015 °

Vac 978. 3mY
lac  196.0uA

| ADVANCED |

(®)
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9.1 Saving Measurement Conditions (Panel Save Function)

PANEL

7

No. PANEL NAME

Panel Main Screen

LCR:00/60

INFORMAT |ON

OPTION >>

Save Type Setting

MODE

LCR:00/60

INFORMAT |ON

ADJ:000/128

ADJ:000/128

5 Press 34U to close the setting screen.

. When ANALYZER mode (IM3533-01 only)

Press [SAVE TYPE|.

Select the save type.

ALL Saves both the measurement condition and com-
pensation value.

HARD Saves only the measurement condition.

Saves only each of the setting values and com-

ADJ pensation values of open compensation, short
compensation, load compensation, cable length

compensation, and scaling compensation.

You can save a panel in the same way in ANALYZER mode.

ANALYZER
FREQIHz1
1. 0000k
1. 0233k
1.0471k
1.0715k
1. 0965k
1. 1220k

1. 1482k
1. 1749k
1. 2023k
1. 2303k
1. 2589k
1. 2882k

ANALYZER Initial Screen

7191
4.99112k
4.99531k
4.99591k
4.99623k
4. 99604k
4. 99685k
4. 99776k
4.99882k
5. 00030k
5.00253k
5. 00546k
5.00738k

0.013
0.01
0.014
0.016
0.020
0.015
0.013
0.018
0.022
0.016
0.008
0.003

P>

Common Settings

| ADVANCED |

FUHCTION

SETTING
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9.1 Saving Measurement Conditions (Panel Save Function)

Saving measurement conditions

Procedure

LCR measurement Screen

Vac 978. 2mV
lac  196.0uA

INFORMATION

FREQ 1. 0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON [ INFO DC

LCR Application Settings

4.99147kQ

0.015 °
Vac 978.3mV
lac 196.0uA

| ADVANCED

Panel Main Screen

SAVE TyPe MENEE LCR:05/60 ADJ:004/128

No. PANEL NAME  MODE INFORMAT ION
001 1112141522 LCR+AD) 7 - -8 -
002 1112141522 TRN+ADJ Ls-N

003 1112141522 ADJ

————— NO SAVE —-———-
005 1112141523 LCR - 8- COMP
006 1112141523 LCR Cs- -D- BIN
007 1112141524 TRN+ADJ Ls-N COMP

————— NO SAVE ————-

————— NO SAVE —-———-

————— NO SAVE

LOAD SAVE VIEW IPTION 2>

¢

LCR Application Settings

4.99147kQ

0.01% °
Vac 978. 3mV
lac  186.0uA

Press | PANEL

Use E or E to select the number of the
panel to save.

» Display range: No. 001 to No. 128

* When you want to check the information of a
saved panel:

Press | VIEW |

Press SAVE

When you want to cancel saving:

Press 241NN .

uoljewioju] [dued Buipeo pue Buiaeg g J9ydeyn
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9.1 Saving Measurement Conditions (Panel Save Function)

When is selected

You can check the information of a saved panel:

Panel Information Confirmation

LCR:05/60 ADJ:004/128

Use E or E to switch to the information of the

No.001 [ 1112141522 1 Information xx .
previous or next panel.

PARA  Z - -8 -
FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED  MED SHORT

LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE .
Low Z OFF SYNC  OFF SCALE When you want to return to the Panel Main screen:

J SYNC OFF DCBIAS OFF
Press 241NN .

Panel Save

The save name and the measurement condition to be
saved are displayed.

RENAME
- RENAME Changes the save name.

PARA 1 - =% See step 5
FREQ  1.0000kHz  JUDGE OFF
v 1,000V SPEED MED

save name

Returns to the previous screen.
CANCEL
Returns to the Panel Main screen.

LIMIT OFF AVG OFF
RANGE AUTO 10kQ DELAY 0.0000s
LOW Z OFF SYNC  OFF
J SYNC OFF DCBIAS OFF

Saves the measurement condition under
the displayed save name.
(The instrument automatically returns to the
CANCEL SAVE Panel Main screen.)

Save this Panel OK?

5 When |RENAKE | is pressed

Panel Name Setting Panel Name Setting
PANEL SAVE PANEL SAVE

{PANEL NAME 1 (PANEL NAME

Please input PANEL name. Please input PANEL name.

1112141522 1112141522
(aecfofefrlcl7]8]o 12 ]3] efsfe]7]8]o]0

(Hf o cfLfu]nfe]s]s o fw eJrR|Tfv]u]ifo]P]
(ofrJarfsf{T]ullif2]3] (Afs o Ffofr]oKkfL]]
(Vv ]x]v [z [ o ]-] [z v fe NN |-]
CANCEL | PANEL NAME CANCEL | PANEL NAME

Enter the save name. (Up to 10 characters)

CLEAR Deletes all input characters.

BS Deletes the last character.

KEY TYPE Changes the keyboard type.
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9.1 Saving Measurement Conditions (Panel Save Function)

6 After you enter the save name, press PANEL NAME to return to step 4, and press BRVIEN to

confirm saving.

Panel Overwrite Confirmation
PANEL SAVE

[ OVER WRITE

Panel No.001 has already been preserved.
OverWrite this Panel OK?

CANCEL OVER WRITE

J SYNC OFF DCBIAS OFF é—

7 Press 24U to close the setting screen.

When saving to a panel that has already been saved, a
window confirming that you wish to overwrite the existing
data will be displayed.

To enter a different save name: Press [REALSAN |

To overwrite the save name: Press [N GARISN |

uoljewioju] [dued Buipeo pue Buiaeg g J9ydeyn
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9.2 Loading Measurement Conditions (Panel Load Function)

9.2 Loading Measurement Conditions
(Panel Load Function)

You can read saved measurement conditions with the panel load function.

Procedure

1 LCR measurement Screen

4.99163kQ

OFF

& 0.014 °

OFF Vac 978. 2my

lac 196. 0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

2 LCR Application Settings

4. 99147kQ

0.015 °
Vac 978. 3mY
lac  196.0uA

| ADVANCED |

3 Panel Main Screen

PANEL

SAVE TyPE VIR LCR:05/60 ADJ:004/128

No.  PANEL NAME MODE INFORMAT [ON
001 1112141522 LCR+ADJ 7 - -0 -
002 1112141522 TRN+ADJ Ls-N
003 1112141522 ADJ
NO SAVE
005 1112141523 LCR I- 8- COMP
006 1112141523 LCR Cs- -D- BIN
007 1112141524 TRN+ADJ Ls-N COMP
NO SAVE
NO SAVE
NO SAVE

VIEH I)PTIDN >

LCR Application Settings

4.99147kQ

0.015 °
Vac 978. 3mV
lac  196.0uA

» . BASIC | Rde " ADVANCED "

&

Press | PANEL

Use E or E to select the number of the

panel to load.

» Display range: No. 001 to No. 128

*  When you want to check the information of a saved

panel: Press | VIEW |.

Press LOAD

When you want to cancel the loading of the

panel: Press =Tl -
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9.2 Loading Measurement Conditions (Panel Load Function)

When is selected

You can check the information of a saved panel:

Panel Information Confirmation

LCR:05/60 ADJ:004/128

Use E or E to switch to the information of the
previous or next panel.

No.001 [ 1112141522 1 Information xx

PARA I - -8 -
FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT

LIMIT OFF AVG OFF LOAD

RANGE AUTO 10k@ DELAY 0.0000s CABLE H
LON 3 OFF e omr P When you want to return to the Panel Main

J SYNC OFF DCBIAS OFF
screen: Press 340NN .

Panel Load Confirmation

LCR:05/60 ADJ:004/128 ) .
The read confirmation screen appears.

No.001 [ 1112141522 1 Information xxx CANCEL RIS 8 e SR LR R

- -9-
FREQ  1.0000kHz JUDGE  OFF OPEN Reads the measurement conditions of the
v 1.000V SPEED MED SHORT LOAD selected panel number.
LIMIT OFF AVG  OFF LOAD (The [Measurement Screen] is redisplayed
RANGE AUTO 10k® DELAY 0.0000s CABLE automatically.)

LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

5 When reading of the measurement conditions is finished, the [Measurement Screen] is redis-
played automatically.

Display of Loaded Panel Number
' The loaded panel number is displayed in the

LCR

4.98752kQ measurement screen.
OFF

OFF

orr
K 0.074 °

- Vac 1.055 V¥
lac 211.4uk

INFORHMATION

FREQ  1.0000kHz  JUDGE OFF OPEN

v 1.000V SPEED MED SHORT

LIMIT OQFF AVG OFF LOAD

RANGE AUTO 10k@ DELAY 0.0000s CABLE

LOW I OFF SYNC  OFF SCALE

J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

uoljewioju] [dued Buipeo pue Buiaeg g J9ydeyn
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9.3 Changing a Panel Name

| 9.3 Changing a Panel Name

You can change the name of a panel saved to the instrument.

Procedure

1 LCR Measurement Screen

LCR Application Settings

4.99147kQ

0.015 °

Vac 978. 3mV

lac 196, OuA
Vac 978.2nV
lac 196, OuA BASIC Rdc | ADVANCED l-
INFORHATION
FREQ 1.0000kHz JUDGE OFF OPEN

v o 1.000V SPEED  MED SHORT JUDGE é CONTACT
LIMIT OFF VG OFF LOAD
10 JUDGER IO TRIGE 10 EOM | MEMORY

RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS QOFF

ZOOM ON | INFO DC

2 LCR Application Settings

4.99147kQ

0.015 ° Press | PANEL
Vac 978. 3mY
lac  196.0uA

| ADVANCED |

3 Panel Main Screen

SAVE Type RUEE LCR:05/60 ADJ:004/128

No. PANEL NAME  MODE TNFORMAT ION Use |~ or | ¥ to select the number of the
001 1112141522 LCR+AD) 7 - -6 -

panel to rename.
002 1112141522 TRN+ADJ Ls-N
1112141522 ADJ

————— NO SAVE ——-
1112141523 LCR Cs- -D- EBIN
1112141524 TRN+ADJ Ls-N COMP
————— NO SAVE -----
—— NO SAVE ——-

_____ NO SAVE ———— When you want to cancel the changing of

OPTION > the panel’s name: Press [=4UEN .

¢




4 Panel Main Screen
[ poNEL ]

save Tye TN LCR:05/60 ADJ:004/128

No. PANEL NAME MODE INFORMAT | ON

-8 -

001 1112141522 LCR+AD) 7 -
002 1112141522 TRN+ADJ Ls—N
003 1112141522 ADJ

————— NO SAVE --—-—-
005 1112141523 LR I -
006 1112141523 LCR  Cs-
007 1112141524 TRN+ADJ Ls—N
————— NO SAVE --——-
————— NO SAVE ---—-
————— NO SAVE --—-—-

<< OPTION|| RENAME

¢

5 Change Panel Name

-8 - COMP
D - BIN
COMP

DELETE

[ PANEL RENAME
Please input NEW PANEL name.

1112141522

EEDCN

adedclofe]rfcl7fs]o

e e e e e e
leeelelsimieiiolels]
oo el izl feh=l=
CANCEL [ PANEL RENAME
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9.3 Changing a Panel Name

Press | RENAME

Change Panel Name
PANEL

[ PANEL RENAME
Please input NEW PANEL name.

1112141522
(1 f2]3]4fs5[6]7]8[9]0]
afw]EJR[T[v]u]lfo]P]
(Afs o Ffefr]sfKfLl]]
[z fxjclvfe]n]nf_|-]
CANCEL | PANEL RENAME

Enter the save name. (Up to 10 characters)

CLEAR

BS

Deletes all input characters.

Deletes the last character.

KEY TYPE Changes the keyboard type.

Change Panel Name
PANEL

[PANEL REWAME
Please input NEW PANEL name.

1112141522
(afefc]olef[Fcll7[e]9]

CEENERESINEREN ENE R
odrfafr]s]Tfu] llﬂ-

S
A el

PANEL RENAME

7 Press Q24U to close the setting screen.

After you enter the new save name, press

PANEL NAME to confirm the name.
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9.4 Deleting a Panel

| 9.4 Deleting a Panel

You can delete a panel saved to the instrument.

Procedure

1 LCR Measurement Screen LCR Application Settings

4. 99147kQ

0.015 °
Vac 978. 3mV
lac 196.0uA

Vac 978. 2nY
lac  196.0uA

INFORMAT 10N
FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000¥ SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOWN Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 LCR Application Settings

4. 99147kQ

0.015 ° Press | PANEL

Vac 978.3mV
lac  196.0uA

' | ADVANCED

3 Panel Main Screen

SAvE Type MEVIE LCR:05/60 ADJ:004/128

No. PANEL NAME MODE INFORMAT |ON Use E or Eto select the number Of the
001 1112141522 LCR+AD) Z - -6 —
1112141522 TRN+ADJ Ls-N panel to delete.
1112141522 ADJ
NO SAVE
1112141523 LCR I- -6- COMP Press |OPTION >>|.

1112141523 LCR Cs- -D- BIN
1112141524 TRN+ADJ Ls-N COMP
NO SAVE
——- NO SAVE
NO SAVE
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9.4 Deleting a Panel

4 Panel Main Screen

SAvE Type MAIE LCR:05/60 ADJ:004/128

Press | DELETE

001 1112141522 LCR+AD) 7 - -8 -
002 1112141522 TRN+ADJ Ls-N

003 1112141522 ADJ

005 111214?22?‘{5;; 7 - -8- COMP Some of the information saved to the panel is displayed.
006 1112141523 LCR  Cs- D - BIN
007 1112141524 TRN+ADJ Ls-N COMP

————— NO SAVE —--—-

————— NO SAVE ---—-

————— NO SAVE ----—-

<< OPTION| RENAME ‘ DELETE I

5 Panel Delete Confirmation

LCR:05/80 ADJ:004/128 X .
Check the information saved to the panel.

No.0O1 [ 1112141522 1 Information ¥ A panel cannot be restored once it is

1- -6- deleted.
FREQ 1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED

SHORT When you want to cancel deletion:

LIMIT OFF AVG  OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE Press Ree=N
LON Z OFF SYNC  OFF SCALE

J SYNC OFF DCBIAS OFF

Delete this Pang
CANCEL Press [aRSE |

G Press i3I to close the setting screen.
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9.4 Deleting a Panel




263

10.1 Setting the Interface

Chapter 10

| 10.1 Setting the Interface

You can control the instrument from a computer via the USB, GP-IB, RS-232C and LAN interfaces.
Printing can also be performed with RS-232C printer.
NOTE » The GP-IB, RS-232C, and LAN settings can only be configured when the optional Z3000 (GP-
I e IB), Z3001 (RS-232C), or Z3002 (LAN) is installed.
* Printer settings are only available when the Z3001 is installed.

Procedure This operation is possible in any of the | L&

1 LCR Measurement Screen

Vac 978. 2mY
lac 196.0uA

JUDGE
SPEED
AVG

mode, mode and TRAVSFOREER  mode.

Interface Settings

INFO TEST CLOCK

USB Normally, only USB set-
tings are available.

(Ref to Communication
Instruction Manual (LCR
Application Disk))

2 Select the interface type. (Only available when an optional interface is installed.)

See Printer Settings (p. 331)

For more information about settings other than the printer settings, see the Communication

Instruction Manual (LCR Application Disk).
GPIB Setting

INFO TEST CLOCK

USB

When Z3000 is installed

LAN Setting

TEST CLOCK

(L IDE3Y 192, 168.000. 001

SUBNE TMASK 255. 255. 255. 000

TERM | CR+LF

When Z3002 is installed

3 Press Q24U to close the setting screen.

RS-232C Settings

INFO TEST CLOCK

TeRu CR+LF

When Z3001 is installed

Printer Setting (p. 331)

I/F INFO TEST CLOCK

=3
BAUD RATE | 9600 m )0

HANDSHAKE OFF HARD | XON/OFF § BOTH
MANUAL | IFXUILe] TYPE | TEXT |eEaN

When Z3001 is installed

W3LSAS @y} Bumas 0} J193deyd
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10.2 Checking the Version of the Instrument

| 10.2 Checking the Version of the Instrument
Procedure You can check the version in E mode, mode, or @ mode.

1 LCR Measurement Screen Instrument Info

| /F INFO " TEST | cLock

IM3533 LCR M é

Serial No. 123456789
Software Version 1.00
FPGA Yersion 0x5

Vac 978. 2nY

lac  196.0uA
Board Yersion 0]

MAC Address 00-01-67-03-26-39
USB ID 108f:0001
Interface Board Z3002 LAN INTERFACE

FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1.000¥ SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD  OFF
RANGE AUTO 10kQ DELAY 0.0000s CABLE Om
LOWN Z OFF SYNC  OFF SCALE OFF
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 Instrument Info

IM3533 LCR METER

Serial No. 123456789
Software Yersion 1.00
FPGA Version 0x5

Check the version of the instrument.

Board Version 0

MAC Address 00-01-67-03-26-39
USE ID 108f :0001

Interface Board Z3002 LAN INTERFACE

3 Press 24U to close the setting screen.
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10.3 Self Checks (Self Diagnosis)

| 10.3 Self Checks (Self Diagnosis)

You can check the display screens of the instrument.

Panel Test

You can check the touch panel.

Procedure You can check the touch panelin | L&k | mode, mode, or TRAWFORIER mode.
1 LCR Measurement Screen Self Checks

4.99163k<Q

OFF

Kk 0.014 °

Vac 978. 2mV
lac  196. 0uA

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k& DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON [ INFO DC

2 Self Checks

| /0 HANDLER TEST

elEn sk TSl Press| TOUCH SCREEN TEST

 S—

1SPLAY & LED TEST

ROM/RAM TEST

|/0 HANDLER TEST

IW3LSAS ay) bumes ¢} 1eydeyd

Panel Test

Press the D keys displayed on the screen.
If the pressed keys are highlighted and the green

appears, the touch panel is working properly.

Perform panel compensation (p. 266) if they are not
highlighted or the red X appears.

If there is still problem after performing panel calibration,
the panel may be malfunctioning. Contact your autho-
rized Hioki distributor or reseller.




266

10.3 Self Checks (Self Diagnosis)

Panel Compensation

You can perform position compensation of the touch panel.

Procedure You can perform this compensation procedure in mode, mode, or |TRMFIRIER mode.

1 LCR Measurement Screen Self Checks

| INFo " TEST "

TOUCH SCREEN TEST [ CAIA SiATION

DISPLAY & LED TEST

Vac 978. 2mVY
lac 196.0uA

ROM/RAM TEST
FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1. 000V SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD  OFF
RANGE AUTO 10k& DELAY 0.0000s CABLE Om
LOW Z OFF SYNC  OFF SCALE OFF
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

2 Self Checks

| /0 HANDLER TEST

Press | CAL |BRATION

3 Panel Compensation

CAL IBRAT ION - - .
Press in the location of continuously

Touch two cross marks.
until the green appears.

CANCEL
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10.3 Self Checks (Self Diagnosis)

Panel Compensation Complete

CAL IBRATION

Press s to close the setting screen.
Touch two cross marks.

Press QoMM to start panel compensation from

the beginning.

If the SET indication does not appear, the instru-

CANCEL

ment needs to be repaired.
Contact your authorized Hioki distributor or reseller.

W3LSAS @y} Bumas 0} J193deyd
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10.3 Self Checks (Self Diagnosis)

Screen Display Test

Check the display state of the screen and lighting state of the LEDs.

Procedure You can check the display state and lighting state in LR mode, mode, or | TRASFORER mode.

1 LCR Measurement Screen Self Checks

 I/F | INFO " TEST " CLO

TOUCH SCREEN TEST W CAIQN JATION

DISPLAY & LED TEST

Vac 978. 2mY
lac 196.0uA

ROM/RAM TEST
FREQ  1.0000kHz JUDGE OQFF OPEN

v 1.000V SPEED MED SHORT
LIMIT OFF AYG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS QOFF

|/0 HANDLER TEST

2 Self Checks

DISPLAY & LED TEST

| ——— ] ——

ROQNJM TEST

I/0 HANDLER TEST
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10.3 Self Checks (Self Diagnosis)

3 Each time you touch the screen, the screen color and front panel LEDs change as shown in
the following table.

Screen Color Front Panel LEDs

rGOHPFBlN-!
N7 \Y 17 .
/0\ /0\ /0\ If the entire screen does not appear to be the
| | | same color or if the LEDs do not turn on as
Red All LEDs turn on shown in the figure on the left, the instrument
needs to be repaired.
 COMP/BIN Contact your authorized Hioki distributor or re-
MEAS IN ouT
Py ® PS seller.
Green All LEDs turn off
.«-GOMPJBIPI-!
MEAS IN \Oll'!)
o o O
71N\
Blue The [OUT] LED turns on
~ COMP/BIN ~
MEAS \I'II ouTt
o #) o
7\
Black The [IN] LED turns on
~ COMP/BIN
'{I’llf IN ouTt
O o o
/N
White The [MEAS] LED turns on

4 Press J34NIM to close the setting screen.

W3LSAS @y} Bumas 0} J193deyd
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10.3 Self Checks (Self Diagnosis)

ROM/RAM Test

Check the internal memory (ROM and RAM) of the instrument.

Procedure You can check the internal memory in

1 LCR Measurement Screen

Vac 978. 2mV
lac  196.0uA

FREQ 1. 0000kHz JUDGE OFF
v 1. 000V SPEED MED
LIMIT OFF AVG OFF

BAN

2 Self Checks

TEST

TOUCH SCREEN TEST WM CALIBRATION
DISPLAY & LED TEST

| ROM/RAM TEST I

/0 'NJILER TEST

3 If the overall judgment result indication is [PASS],

the test ended normally.

ROM/RAM Test (When IM3533)

ROM/RAM TEST

ROM ... PASS
PRG PASS
STD PASS
CALO PASS
CAL1 PASS
LEV PASS

SDRAM ... PASS
SRAM ... PASS

BUS ... PASS

4 Press J340IN to close the setting screen.

mode, mode, or mode.

Self Checks

k| INFO
TOUCH SCREEN TEST CAéATION

DISPLAY & LED TEST
ROM/RAM TEST

| /0 HANDLER TEST

Press ROM/RAM TEST

Never turn off the power during a test.

« Press the ROM/RAM TEST | button
to start the test automatically. (Approx. 40 seconds)
* No operation is possible during the ROM/RAM test.

If the overall judgment result indication is [NG], the in-

strument needs to be repaired.Contact your authorized

Hioki distributor or reseller.

ROM/RAM Test (When IM3533-01)

ROM/RAM TEST

ROM ... PASS
PRG PASS
STD PASS
CALO PASS
CAL1 PASS
CALZ PASS
CAL4 PASS
LEV PASS

SDRAM ... PASS
SRAM ... PASS

BUS ... PASS

Overall judgment result
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10.3 Self Checks (Self Diagnosis)

I/0O Test

Check whether an output signal is output normally from the EXT 1/O, and whether an input signal is read nor-
mally.

Procedure You can perform the /O testin | LR | mode, | MAYZER mode, or TRSRER mode.
1 LCR Measurement Screen Self Checks

4.99163k<Q

OFF

KA 0.014 °

Vac 978. 2my
lac 196. 0uA

FREQ  1.0000kHz JUDGE  OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k& DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON [ INFO DC

2 Self Checks

TOUCH SCREEN TEST Press |/0 HANDLER TEST

| |/0 HANDLER TEST I

IW3LSAS ay) bumes ¢} 1eydeyd

3 /O Test

1/0 HANDLER TEST

I1/0 out

[ To perform an output signal test:

BULLAELSHL |BLNZELLY Press the button with the name of the signal
for which you want to check the output.

Lo fowe 4

= To perform an input signal test

The signal line name of the input signal
being input (LOW) is displayed in the input
signal test window.

\ J

LD_VALID TRIG

' To end the test:

Press 341 to close the setting screen.

. J
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10.4 Setting the Date and Time

| 10.4 Setting the Date and Time

You can set the date and time of the instrument.
Data is recorded and managed based on the set date and time.

Procedure You can set the date and time in mode, mode, or |TRMSFIRIR mode.

1 LCR Measurement Screen Date & Time Settings

4.99163kQ

11-06-27 13:58:34

11-06-27 13:57:00

0.014 °

Vac 978. 2nY
lac  196.0uA

1. 0000kHz JUDGE OFF OPEN
1.000¥ SPEED MED SHORT
IT OFF AVG OFF LOAD
DELAY 0.0000s CABLE
SYNC  OFF SCALE
DCBIAS OFF

2 Date & Time Settings

Use E or E to set the date and time.
(Year-Month-Day Hour-Minute-Second)

11-06-27 13:58:34

11-06-27 13:57:00 Settablo rande

ge:
~J-]-M-]-]-] 23:50:59, Decemper 31, 2000
MMM MMM

Press SET to confirm the setting.

3 Press 24U to close the setting screen.
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You can save measurement values to a USB flash drive. The instrument settings can also be saved and read.

* Measurement values, measurement conditions, compensation
Saving Data values, instrument settings (p. 277)
 Currently displayed screen (p. 287)

+ Measurement conditions, compensation values, measurement values,
Reading Data instrument settings (p. 297)
» Saved screen (p. 290)

» Formatting a USB Flash Drive (Initializing) (p. 302)
File Operations  Create folders (p. 305)
+ Delete files and folders (p. 304)

usB

Specifications Connector USB type A

Electrical specification USB2.0
Power supply 500 mA maximum
No. of ports 1

Compatible USB device USB Mass Storage Class

ACAUT’ON * Hioki cannot recover data from damaged or faulty storage media resulting from abnor-
- —= malities. We are also unable to provide compensation for such data loss,regardless of
the contents or cause of the failure or damage. We recommend making a backup of all
important data such as a computer.
* Avoid forcing insertion of storage media backwards or in the wrong orientation, as this
could damage the media or instrument.
* When a USB flash drive is accessed, the color of the USB icon changes from blue to red.
Do not turn off the power of the instrument while the USB flash drive is being accessed.
Also, never remove the USB flash drive from the instrument. Doing so may result in the
data in the USB flash drive being lost.
* When transporting the instrument, remove the USB flash drive. Failing to do so may
result in the instrument or USB flash drive being damaged.
* Do not move the instrument with a USB flash drive installed. Otherwise, the instrument or
media could be damaged.
* Some USB flash drives are easily affected by static electricity. Be careful handling the
USB flash drive to avoid damage to the drive or instrument malfunctions due to static
electricity.
Some USB flash drives may prevent the instrument from turning on when inserted. In this
case, turn the instrument on before inserting the USB flash drive.

aAlQ yseld gsn Buisn 1 Jeydeyn

NOTE USB flash drives have a limited usable lifetime. After long-term use, data reading and writ-
— = ing will fail, at which time the USB flash drives must be replaced.
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11.1 Inserting and Removing USB flash drive

11.1 Inserting and Removing USB flash drive

M Inserting a USB flash drive
Inert the USB flash drive into the USB port on the front panel of the

instrument.
» Do not insert a USB flash drive that is not Mass Storage Class compatible.
* Not all commercially available USB flash drives are compatible.
- « If a USB flash drive is not recognized, try using another USB flash drive.
@ B Removing a USB flash drive

Check that the USB flash drive is not being accessed (saving, reading,
etc.) by the instrument, and then remove it.
(No remove operation needs to be performed on the instrument.)

Front

Screen Display when Using USB

When a USB flash drive has been recognized properly, the USB flash drive icon is displayed at the top of
the measurement screen.
The icon is red while the USB flash drive is being accessed.

LCR
4.99322kQ
OFF . ml When the instrument recognizes

the USB flash drive
& 0.043 (e

Vac 968. Imy
OFF lac 193, 9uh

INFORMATION [} W . .

FREQ  1.0000kHz  JUDGE OFF OPEN n EE-' When USB is being accessed
v 1.000V SPEED MED SHORT
LIMIT OFF AVG  OFF LOAD (Red)
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

About File Types

The following files can be handled by the instrument.

Content Type (file extension) Indication on instrument
- Folder FDR
Measurement data CSV file CSVv
Screen copy data BMP file BMP
Instrument settings data Settings file SET
Panel save data Panel settings file PNL

The instrument cannot display double-byte characters (Japanese, etc.). A double-byte characters is
replaced by "??."
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11.2 About the File Operation Screen

| 11.2 About the File Operation Screen

This screen displays a list of the files saved in the USB flash drive.
It also allows you to perform file operations such as creating a folder and deleting a file. The instrument can rec-
ognize file names of up to 127 single-byte characters. File names that exceed that length are not recognized.

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File List Screen

FDR 2011-11-30 11:02
FDR 2011-11-30 11:01

Vac 978.2nY
lac  196.0uA
INFORMATION
FREQ  1.0000kHz  JUDGE OFF OPEN  OFF
v 1. 000V SPEED MED SHORT OFF
LIMIT OFF AVG  OFF LOAD  OFF
RANGE AUTO 10kQ DELAY 0.0000s CABLE Om

Indicates the file name.

You can press the [FILE NAME], [DATE], and [SIZE]
parts to change the sorting order.

ﬂ: Sorts the files in ascending order.
n: Sorts the files in descending order.

File List Screen

Indicates the file size.

30 11:02
30 11:01

Indicates file save date and time.

Indicates the file type. (p. 274)
[FDR]: Folder [BMP]: Screen copy data
[CSV]: Text data [SET]: Instrument settings data
[PNL]: Panel save data

. J

Indicates the information of the USB flash drive.
Press the information indication portion to confirm de-
tails. (p. 307)

- SAVE |DPTIDN >>I BACK ‘SELECT]“

Loads the instrument settings. Moves to the level The indicated key varies depending on the
(p. 297) immediately above. type of the selected file.

Saves the instrument
- teoRy [

settings. (p. 293)
(p- 297), (p. 290)

|
I LOAD | SAVE  [OPTION >>I BACK | SELECT SN - [TXT], [CSV], [BMP]: | VIEW |

(p. 290)

<{ OPTION| FORMAT DELETE FOLDER | ALL SAVE

| | | 1 .

Initializes the USB flash Deletes files and folders.  Creates a folder. Saves all settings of the instrument.
drive. (p. 302) (p. 304) (p. 305) (p. 295)
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11.3 About the File Save Setting Screen

11.3 About the File Save Setting Screen

You can configure settings such as the file save format, save destination, and text save format.
Check the settings before using the file save function.

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File Save Setting Screen

LCR

;4

TEXT AUTO USB:/20111130/

Vac 978.2nV
lac 196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

HEADER SETUP

DATE PARA | DELIM | quoOTE
ON ON ON o ”

11-11-30 11:09:23

SAVE TO ...

Indicates the save destination folder. ]

Indicates the save format. ]

Indicates settings related to saving text.
(Settings cannot be configured when BMP is
selected for the file type.)
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11.4 Saving Measurement Data

| 11.4 Saving Measurement Data

You can save the measurement data to a USB flash drive in CSV format.

LCR mode Saves the measurement values displayed in the current screen in CSV format.

ANALYZER mode

(IM3533-01 only) Saves the measurement values of one sweep in CSV format.

Saves the measurement values shown on the current screen in CSV

TRANSFORMER mode
format.

CONTINUOUS
measurement mode

g Bl Saving Measurement Data

Measurement results are saved in the following order: measuring instrument information, time and date, mea-
surement conditions, measurement parameters, and measurement values. The text file's header (time and
date, measurement conditions, measurement parameters, delimiter, and quotation mark type) can be config-
ured as desired.

Saves the measurement result of each panel in CSV format.

DATE: ON, SET: ON, PARA: ON, DELIM: ", " (comma),
QUOTE: " (double quotation mark)

Example of screen copy

When ANALYZER mode
(IM3533-01 only)

"HIOKI E.E. CORPORATION","IM3533-01","Ver. 1.00",
"Serial No. 123456789"

. When LCR mode . When TRANSFORMER mode

"HIOKI E.E. CORPORATION","IM3533","Ver. 1.00",
"Serial No. 123456789"

"HIOKI E.E. CORPORATION","IM3533","Ver. 1.00",
"Serial No. 123456789"
"DATE","11-11-30"

"DATE","11-11-30" "DATE","11-11-30"

"TIME","10:10:06" "TIME","17:21:31" "TIME" "10:13:33"
"FREQ","1.0000E+03","Hz" "SOURCE","FREQ" "FREQ"".0000E+03" "Hz"
"V","1.000","V" "TRIG","REPEAT" "V","1.000","V"

"LIMIT","OFF" "DRAW","REAL" "L IMIT" "OFF"
"RANGE","AUTO","10k","ohm" "TRIG DELAY","0.0000","s" "RANGE","AUTO","10","ohm"
"LOW Z""OFF" "DCBIAS","OFF" "L OW 7" "OFF"

"JUDGE SYNC","OFF" v","1.0007,"V" "JUDGE SYNC","OFF"
"JUDGE","OFF" "RANGE","AUTO" "JUDGE" "OFF"
"SPEED","MED" "SPEED","MED" "SPEED" "MED"
"TRIG","INT" "AVG","OFF" "AVG" "OFF"

"AVG","OFF" "POINT DELAY","0.0000","s" "DELAY""0.0000" "s"

"DELAY","0.0000","s"
"TRIG SYNC","OFF"
"DCBIAS","OFF"
"OPEN","OFF"
"SHORT","OFF"
"LOAD","OFF"
"CABLE","0","m"
"SCALE","OFF"

"Z[ohm]","OFF","PHASE[deg]","OFF"
"4.983329E+03",","0.074",""

"1","1.0000E+03","4.987525E+03","0.074"
"2","1.0233E+03","4.987028E+03","0.008"
"3","1.0471E+03","4.987108E+03","0.012"
"4""1.0715E+03","4.987147E+03","0.010"
"5","1.0965E+03","4.987112E+03","0.010"
"6","1.1220E+03","4.986926E+03","0.012"
"7""1.1482E+03","4.987031E+03","0.012"

"No.""FREQUENCY(Hz)","Zjohm]","PHASE[deg]"

"TRIG SYNC","OFF"
"OPEN","OFF"
"SHORT","OFF"
"LOAD","OFF"
"CABLE","0","m"
"SCALE","OFF"

"Ls1[H]","Ls2[H]","N[ ]"
"1.040480E-03","1.024376E-03","1.007830E+00"
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11.4 Saving Measurement Data

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File Save Setting Screen

11-11-30
A—

SAVE SETUP

TYPE
OFF

978, 2mY

lac 196.0uA
IHFORMATION
FREQ  1.0000kHz  JUDGE OFF OPEN  OFF
v 1.000V SPEED MED SHORT  OFF
LIMIT OFF AVG  OFF LOAD  OFF

RANGE AUTO 10k@ DELAY 0.0000s CABLE Om
LOW Z OFF SYNC  OFF SCALE OFF r
J SYNC OFF DCBIAS OFF

3 File Save Setting Screen

HEADER SETUP

11-11-30 11:08:51

Press | TYPE

HEADER SETUP

File Type Setting
Enable the text file type.
11-11-30 11:09:06
(TVPE OFF Disables the text file type.

Saves measurement values as text data.
Press BE24NEN .

5 File Save Setting Screen

Set the header of the text file.
11-11-30 11:09:23
Select the header setting.

TYPE SAVE TO ...

TEXT AUTO USB:/20111130/

DATE Turns the save date and time ON/OFF.

SET Turns the measurement condition ON/OFF.

HEADER SETUP

PARA Turns the measurement parameter ON/OFF.
| DATE PARA | DELIM | QuoTE |

DELIM Sets the delimiter type.

QUOTE Sets the quotation mark type.
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11.4 Saving Measurement Data

DATE | Save Date and Time Setting

Save Date & Time Settings

AUSE ) 1. Select ON/OFF for the save date and time.
11-11-30 11:08:54

OFF Does not record the save date and time.

Records the save date and time.

2. Press [34IMMl to close the setting screen.

. When ON I When OFF
"HIOKI E.E. CORPORATION","IM3533","Ver. 1.00", "HIOKI E.E. CORPORATION","IM3533","Ver. 1.00",
"Serial No. 123456789" "Serial No. 123456789"
"DATE","11-11-30" "FREQ","1.0000E+03","Hz"
"TIME","10:10:06" "v","1.000","V"
"LIMIT","OFF"
"FREQ","1.0000E+03","Hz" "RANGE","AUTO","10k","ohm"
"v","1.000","V"
"LIMIT","OFF"
"RANGE","AUTO","10k","ohm" J
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11.4 Saving Measurement Data

SET | Measurement Condition Setting

Measurement Condition Setting
BIUSE ) 1. Select ON/OFF for the measurement condition setting.

11-11-30 11:10:15

OFF Does not record the measurement condition.

Records the measurement condition.

2. Press 241l to close the setting screen.

. When ON . When OFF

"HIOKI E.E. CORPORATION","IM3533","Ver. 1.00",
"Serial No. 123456789"

"DATE","11-11-30"
"TIME","10:10:06"

"FREQ","1.0000E+03","HZ"
"V","1.000","V"

"LIMIT","OFF"
"RANGE","AUTO","10K","ohm"
"LOW Z","OFF"

"JUDGE SYNC","OFF"
"JUDGE","OFF"
"SPEED","MED"

"TRIG","INT"

"AVG","OFF"
"DELAY","0.0000""s"

"TRIG SYNC","OFF"
"DCBIAS","OFF"
"OPEN","OFF"
"SHORT","OFF"
"LOAD","OFF"
"CABLE","0","m"
"SCALE","OFF"

"Z[ohm]","OFF" "PHASE[deg]","OFF"
"4.987600E+03"," "0.074", "

"HIOKI E.E. CORPORATION","IM3533","Ver. 1.00",
"Serial No. 123456789"

"DATE" "11-11-30"
"TIME","10:10:37"

"Z[ohm]","OFF","PHASE[deg]","OFF"
"4 987600E+03","™ "0.074" ™




PARA | Measurement Parameter Setting

Measurement Parameter Setting

. When ON

11-11-30 11:10:32
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11.4 Saving Measurement Data

1. Select ON/OFF for measurement parameter recording.

OFF Does not record the measurement parameter.

Records the measurement parameter.

2. Press [34IMM to close the setting screen.

. When OFF

"Serial No. 123456789"

"DATE","11-11-30"
"TIME","10:10:06"

"FREQ","1.0000E+03","Hz"
"V","1.000","V"

"LIMIT" "OFF"
"RANGE","AUTO","10K","ohm"
"LOW Z","OFF"

"JUDGE SYNC","OFF"
"JUDGE","OFF"
"SPEED","MED"

"TRIG","INT"

"AVG","OFF"
"DELAY","0.0000""s"

"TRIG SYNC" "OFF"
"DCBIAS","OFF"
"OPEN","OFF"
"SHORT","OFF"
"LOAD","OFF"
"CABLE""0","m"
"SCALE","OFF"

"HIOKI E.E. CORPORATION","IM3533","Ver. 1.00",

l "Z[ohm]","OFF","PHASE[deg]","OFF"
.98 760003, 0074

"HIOKI E.E. CORPORATION","IM3533","Ver. 1.00",
"Serial No. 123456789"

"DATE","11-11-30"
"TIME","10:10:53"

"FREQ","1.0000E+03","Hz"
"V","1.000","V"

"LIMIT","OFF"
"RANGE","AUTO","10K","ohm"
"LOW Z","OFF"

"JUDGE SYNC","OFF"
"JUDGE","OFF"
"SPEED","MED"

"TRIG""INT"

"AVG" "OFF"
"DELAY","0.0000","s"

"TRIG SYNC","OFF"
"DCBIAS","OFF"
"OPEN","OFF"
"SHORT","OFF"
"LOAD","OFF"
"CABLE","0","m"
"SCALE","OFF"

"4 987600E+03"," "0.074" "
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11.4 Saving Measurement Data

DELIM | Delimiter Setting

Delimiter Setting
1. Select the delimiter setting.

| | 11-11-30 11: 10:51

Sets the delimiter to a comma (,).

I

TAB Sets the delimiter to a tab.
Sets the delimiter to a semicolon (;).

SPACE Sets the delimiter to a space.

il

2. Press 34l to close the setting screen.

I When comma I When tab

"HIOKI E.E. CORPORATION","IM3533","Ver. 1.00", "HIOKI E.E. CORPORATION" "IM3533" "Ver. 1.00"
"Serial No. 123456789" "Serial No. 123456789"
"DATE","11-11-30" "DATE" "11-11-30"
"TIME","10:10:06" "TIME" "10:11:36"
"FREQ","1.0000E+03","Hz" "FREQ" "1.0000E+03" "Hz"
"V","1.000","V" "V" "1.000" "V"

"LIMIT","OFF" "LIMIT" "OFF"
"RANGE","AUTO","10K","ohm" "RANGE" "AUTO" "10K" "ohm"
"LOW Z","OFF" "LOW Z" "OFF"

"JUDGE SYNC","OFF" "JUDGE SYNC" "OFF"
"JUDGE","OFF" "JUDGE" "OFF"
"SPEED","MED" "SPEED" "MED"

"TRIG""INT" "TRIG" "INT"

"AVG","OFF" "AVG" "OFF"

I When semicolon I} When space
"HIOKI E.E. CORPORATION";"IM3533";"Ver. 1.00"; "HIOKI E.E. CORPORATION" "IM3533" "Ver. 1.00"
"Serial No. 123456789" "Serial No. 123456789"
"DATE";"11-11-30" "DATE" "11-11-30"
"TIME";"10:11:42" "TIME" "10:11:48"
"FREQ";"1.0000E+03";"Hz" "FREQ" "1.0000E+03" "Hz"
"/""1.000"%"V/" "/" "1.000" "V/"
"LIMIT";"OFE" "LIMIT" "OFE"
"RANGE";"AUTO";"10K";"ohm" "RANGE" "AUTO" "10k" "ohm"
"LOW Z";"OFF" "LOW Z" "OFF"
"JUDGE SYNC";"OFF" "JUDGE SYNC" "OFF"
"JUDGE";"OFF" "JUDGE" "OFF"
"SPEED";"MED" "SPEED" "MED"
"TRIG""INT" "TRIG" "INT"
"AVG";"OFF" "AVG" "OFF"
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11.4 Saving Measurement Data

QUOTE | Quotation Mark Setting

Quotation Mark Setting

1. Select the quotation mark setting.
11-11-30 11:11:08

OFF No quotation marks are added.

Sets the quotation mark to a double quotation mark (").

]

Sets the quotation mark to a single quotation mark (').

2. Press 24 to close the setting screen.

[ When OFF [ When double quotation mark
HIOKI E.E. CORPORATION,IM3533,Ver. 1.00, "HIOKI E.E. CORPORATION" "IM3533" "Ver. 1.00",
Serial No. 123456789 "Serial No. 123456789"

DATE,11-11-30 "DATE","11-11-30"

TIME, 10:12:05 "TIME","10:10:06"
FREQ,1.0000E+03,Hz "FREQ","1.0000E+03","Hz"
V,1.000,V "V" "1.000","V"

LIMIT,OFF "LIMIT" "OFF"
RANGE,AUTO, 10k,ohm "RANGE","AUTO","10k","ohm"
LOW Z,OFF "LOW Z" "OFF"

JUDGE SYNC,OFF "JUDGE SYNC","OFF"
JUDGE,OFF "JUDGE" "OFF"
SPEED,MED "SPEED","MED"

TRIG,INT "TRIG" "INT"

AVG,OFF "AVG","OFF"

[ When single quotation mark

'HIOKI E.E. CORPORATION','IM3533','Ver. 1.00',
'Serial No. 123456789’
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'DATE','"11-11-30'
'TIME',"10:12:15'

'FREQ’,"1.0000E+03','HZ'
'V','1.000','V'

'LIMIT','OFF'
'RANGE',’AUTO',"10K','ohm’
'LOW Z''OFF'

'JUDGE SYNC','OFF'
'JUDGE','OFF'
'SPEED','MED'

TRIG''INT'
'AVG','OFF'
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11.4 Saving Measurement Data

6 Press E34{0N .

7 USB Flash Drive Recognition

4.99322kQ

OFF

K 0.043 °

OFF Vac 968. ImY

lac 193.9uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10kQ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC I SAVE I

Press SAVE in the measurement screen.

The measurement data is saved.

When is pressed, a folder is automatically
created in the USB flash drive and the file is saved.

* The date is used for the name of the folder cre-

ated when you press .

+ The date and time are automatically assigned to
the file name.

See "Changing the Save Folder" (p. 291)

NOTE When performing measurement in ANALYZER mode, do not save measurement data
— = partway through the series of frequency points.




Error measurement results
I When LCR mode, ANALYZER mode, CONTINUOUS measurement mode

When saved by the memory
function
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(2]
=}
% Measurement Values Comparator BIN
= (Upper Portion: When text save, MeasErement Measure-
Measurement Error | Screen Indication g the memory function (short Format), ment
© | Lower Portion: When the memory function Each
3
= (Long Format)) Logical |Parameter
§ Product | Judgment
Result
s ° 999999E+28 0 1 ]
ampling error _ -
SAMPLE_ERR 9999999999E +28
o 19 999999E+28 0 1 )
vercurrent error -
OVER CUR 9999999999E +28
H side and L side 999999E+28
contact error NC A HL 17 0 17 -1
(AFTER) (@ 9999999999E+28
L side contact error NC AL 999999E+28 »
16 0 1 -1
(AFTER) Cucal 9999999999E+28
H side contact error NC A H 999999E+28 1
AFTER 15 0 1 4
( ) FHcan ) 9999999999E +28
H side and L side
NC B HL 999999E+28 .
contact error 14 0 1 1
(BEFORE) 9999999999E +28
L side contact error NC B L 13 999999E+28 0 1 p
(BEFORE) 9999999999E+28
H side contact error NC B H 12 999999E +28 0 1 p
(BEFORE) 9999999999E+28
-999999E+28 “ 2
Underflow _ -7 0 -1 0 -1
UNDERFLOW -9999999999E +28
999999E+28 “ 3
Overflow 7 0 1" -1
OVERFLOW 9999999999E+28
Outside of HIGH-Z 5 Normal Measurement Values Normal Normal Normal
reject limit range Normal Measurement Values judgment | judgment | judgment
Outside of display 3 Normal Measurement Values Normal Normal Normal
range 4 DISP OUT Normal Measurement Values judgment | judgment | judgment
Temperature correc- Normal Measurement Values
) Normal Normal
tion sensor error 18 : 1 .
(temperature correction) TC ERR Normal Measurement Values Judgment judgment
Outside of guaran- 2 Normal Measurement Values Normal Normal Normal
teed accuracy range Normal Measurement Values judgment | judgment | judgment
Normal Measurement 0 Normal Measurement Values Normal | Normal | Normal
Values Normal Measurement Values judgment | judgment | judgment
No measurement af- 1 999999E+28 0 2 2
ter power turned on _ 9999999999E +28

*1 The judgment result will be 2 when comparator judgment is not mode.

*2 The judgment result will be 1 when the parameters are Y, Cs, Cp, G, and B.
*3 The judgment result will be -1 when the parameters are Y, Cs, Cp, G, and B.
*4 For the outside of the display range to which a temperature sensor is not connected, “999999E+28” is returned as a short form and

“9999999999E+28” is returned as a long form.
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.
[}
ke
j<
o
>
&=
=
kel
=
o

P High

o
-

Measurement Error

Screen Indication

I When TRANSFORMER mode

Measurement Status

When saved by the
memory function

Comparator Measurement

Measurement Values
(Upper Portion: When text save,
the memory function (short Format),
Lower Portion: When the memory function
(Long Format))

; ; 999999E+28
Outside of display o
range*'] D I SP OUT 3 172
9999999999E+28
Outside of HIGH-Z Normal Measurement Values .
reject limit range 5 Normal judgment
{ g Normal Measurement Values
Outside of guaran- Normal Measurement Values
2 Normal judgment
teed accuracy range ererente Tatue Normal Measurement Values
Normal Measurement Values
Normal Mee\l/s;a%rl;ent 0 Normal judgment

Normal Measurement Values

No measurement af-
ter power turned on

999999E+28

9999999999E+28

*1 When L1, L2 cannot be measured correctly.
*2 Returns 2 if either L1 or 12 has not been measured, or 1 if a measurement parameter is erroneous or calculation is impossible.

NOTE

The measurement status indicates the error response saved with the memory function by
the :MEASure:VALIid setting.

For more information about how to set :MEASure:VALid, see the Communications
Command Instruction Manual (LCR Application Disk).
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You can save the screen currently displayed to the USB flash drive in bmp file format (256 colors or mono-
chrome [2 colors]). The file extension is [.bmp].

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen

INFORMATION

FREQ  1.0000kHz JUDGE
v 1.000V SPEED
LIMIT OFF AVG
RANGE AUTO 10k  DELAY
LOW Z OFF SYNC

OFF
MED

OFF
0.0000s
OFF

J SYNC OFF DCBIAS OFF

ZOOM ON | INFO DC

HEADER SETUP

Vac 978. 2mV
lac 196.0uA

OPEN
SHORT
LOAD
CABLE
SCALE

11-11-30 11:08:51

4 File Type Setting

SAVE SETUP

TEXT OFF

11-11-30 11:09:06

File Save Setting Screen

SAVE SETUP

OFF

HEADER SETUP

Press | TYPE

Select the BMP save setting.

OFF

COLOR

MONO

Disables the screen copy function.

Saves a copy of the screen as a 256-
color BMP file.

Saves a copy of the screen as a
monochrome (2-color) BMP file.

Press JE34NIN to close the setting screen.

aAlQ yseld gsn Buisn 1 Jeydeyn




288

11.4 Saving Measurement Data

INFORMATION

FREQ  1.0000kHz
v 1. 000V
LIMIT OFF

RANGE AUTO 10kQ
LOW Z OFF

J SYNC OFF

JUDGE OFF
SPEED MED
AYG OFF
DELAY 0.0000s
SYNC  OFF
DCBIAS OFF

Z0OM ON | INFO DC

Vac
lac

USB Flash Drive Recognition

968. 1mV
193. 9uA

OPEN
SHORT
LOAD
CABLE
SCALE

Press [GVEE in the [Measurement Screen].

A copy of the screen is saved.

When is pressed, a folder is automatically
created in the USB flash drive and the file is saved.

* The date is used for the name of the folder cre-

ated when you press ,

» The date and time are automatically assigned to
the file name.

See "Changing the Save Folder" (p. 291)




289

11.4 Saving Measurement Data

Example of screen copy

When LCR mode

LCR RO
4.99426kQ
OFF
B 0.030°
Yac 951. Tm¥ Yac 964.9m¥Y
lac 190, 4uA OFF lac 193, 2uA
INFORMATION THFORMATION 172

FREQ  1.0000kHz JUDGE OFF OPEN FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1. 000V SPEED MED SHORT v 1.000V SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD LIMIT OFF AVG OFF LOAD  OFF
RANGE AUTO 10k@ DELAY 0.0000s CABLE RANGE AUTO 10k@ DELAY 0.0000s CABLE  Om
LON Z OFF SYNC  OFF SCALE LOW Z OFF SYNC  OFF SCALE OFF
J SYNC OFF DCBIAS QFF J SYNC OFF DCBIAS QFF

2011-11-30 13:47:47 2011-11-30 13:47:07

When ANALYZER mode (IM3533-01 only)

AHALYZER H AHALYZER
FREQ[Hz] I[al [FREQ[Hz] I[al gl-1 |

1.8621k  4.02320k -0.021 1.8621k  4.02320k -0.021
1.9055k  4.02401k -0.015 1.9055k  4.02401k -0.015
1.9498k  4.02487k -0. 006 1.9498k  4.02487k -0. 006

RO
1.9953k  4.02519k 0.007 1.9953k  4.02519k 0.007
2.0417k  4.02070k 0.013 2.0417k  4.02070k 0.013

2.0893k  4.02481k 0.029 2.0893k  4.02481k 0.029
2,1380k  4.02533k 0.021 2,1380k  4.02533k 0.021
2. 1878k  4.02177k -0.0M 2. 1878k  4.02177k -0.0M
2.2387k  4.02078k 0.001 2.2387k  4.02078k 0.001
2.2909k  4.02220k -0.017 2.2909k  4.02220k -0.017
2.3442kk  4.02539k 0.022 2.3442kk  4.02539k 0.022
2. 3988k 4.02540k -0.000 2, 3088k 4.02540k -0.000

2011-11-30 13:49:27 2011-11-30 13:49:03

When TRANSFORMER mode

TRANSFORMER E TRANSFORMER 0T

10. 7491uH 10. 7491pH
10. 4168uH 10. 4168uH
KN 1.01582 El 1.01582
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INFORMATION INFORMATION 172
FREQ  1.0000kHz JUDGE OFF OPEN FREQ  1.0000kHz JUDGE OFF OPEN  OFF

v 1. 000V SPEED MED SHORT v 1.000V SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD LIMIT OFF AVG OFF LOAD  OFF
RANGE AUTO 109 DELAY 0.0000s CABLE RANGE AUTO 109  DELAY 0.0000s CABLE  Om

LOW Z OFF SYNC  OFF SCALE LOW Z OFF SYNC  OFF SCALE OFF

2011-11-30 13:49:53 2011-11-30 13:51:25




290

11.4 Saving Measurement Data

% W Checking the Contents of Files

You can check files saved to a USB flash drive in text format ([TXT], [CSV]) and BMP format on the
screen.

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File List Screen

4.99163kQ

= :m
SET 11-11-30 1

TYPE DATE SIZE
0 FDR  2011-11-30 11:01

FDR 2011-11-30 11:02

FDR 2011-11-30 11:01

0.014 °

Vac 978. 2mV
lac  196.0uA

FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1,000V SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD  OFF

3 File Selection
e BsE)
11-11-30 16:42: 16
FILE NAME=~ TYPE DATE

111130163144, bmp BMP  2011-11-30 16:31 248KB
111130163144, csv CSV  2011-11-30 16:31 485 B

Use E or E to select the file to check.

Press | SELECT | to check the file.

The indicated key varies depending on the type
of the selected file.

« When [FDR]: | sELECT

- When [TXT], [CSV], or [BMP]:

BMP File Display

4.99025kQ

OFF

& 0.032°

HI0
erial No. 123456789

“DATE”, "11-11-30"
"TIME™, "16:31:44"

Vac 963.8mV

OFF lac 193 1uh

FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LON Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

2011-11-30 16:31:44

“"DCBIAS”,
~OPEN". "DFF"

4 Press Q4N to close the setting screen.
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- M Changing the Save Folder

You can set the save destination for data automatically or set the desired folder.

Procedure

1 Insert the USB flash drive into the USB port (front panel).

z LCR Measurement Screen File Save Setting Screen

SAVE SETUP

TYPE SAVNTO . ..

TEXT AUTO USB:/20111130/

Vac 978. 2mV
lac  196.0uA

INFORHATION
FREQ  1.0000kHz JUDGE OFF OPEN

v 1. 000V SPEED MED SHORT
LIMIT OFF AVG  OFF LOAD DATE PARA DELIM QUOTE
r ON ON ON . ”

HEADER SETUP

RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON [ INFO DC

Press SAVE TO ...

HEADER SETUP

ON ON ON o -

S Folder Setti
TRt Select the setting procedure of the save folder.

FILE NAME~ TYPE
20111130 FDR 2011-11-30 11:0
MEMORY FDR 2011-11-30 11:02
SETTING FDR 2011-11-30 11:01

AUTO Automatically creates a folder for today's
date, and saves the data in the folder.

Allows you to specify any folder and then

LR save the data.

Press BREIEIE to confirm the setting.

When you want to cancel the setting:

20111130 CANCEL SET

Press QeloRy
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—ﬂQLE_ The following restrictions apply to the folder that can be selected with | MANUAL |

» The folder name must be all single-byte characters (a folder name containing Japanese or
other double-byte characters cannot be specified).
* The folder name must be no more than 12 characters.

5 Press J240IM to close the setting screen.

NOTE « Only folders in the root directory of the USB flash drive can be selected with |MANUAL |.

« If the folder specified as the save destination folder has been deleted, create a folder
when saving files.

What is the root directory?

The root directory refers to the top-most directory in the hierarchy of the USB flash drive.

S Removable disk

,.,-J Folder!
,’J Folderz | Root folder
.,J Folder3
,’J Folderd
./J Folder5
. /J Folderf
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| 11.5 Saving Instrument Settings

1 Saving Instrument Settings

Save various setting information of the instrument as a setting file to the USB flash drive.

The extension of the setting file is “.SET.” This function is convenient for when you want to back up the setting
state of the instrument.

For the settings that are saved, refer to "Appendix12 Initial Settings Table"(p. A18).

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File List Screen
. : =
SET 11-11-30
NAME~ TYPE DATE SIZE
FDR 2011-11-30 11:01
FDR 2011-11-30 11:02

FDR 2011-11-30 11:01

Vac 978.2mV
lac  196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k&  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON | INFO DC

3 File List Screen

Filesystem:FAT32 All. 3.8GB Used: 4.0MB Avail: 3.8GB Capacity: 0

OPTION >> SELECT

11-11-30 11:06:47
FILE NAME~ TYPE
20111130 FDR 2011-11-30 11:01 Press | SAVE

MEMORY FDR 2011-11-30 11:02
SETTING FDR 2011-11-30 11:01

SAVE JPTION >> BACK SELECT EXIT
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Save Instrument Settings

11-11-30 11:31:09

FILE NAME~ TYPE

20111130 -11-30 11:01
MEMORY H)

Save Setting OK?
USB:/SETTING/111130113104. set

CANCEL

Press
screen.

SAVE in the save confirmation

The measurement data is saved.

+ The setting file is saved to the [SETTING] folder
in the USB flash drive.

+ The date and time are automatically assigned to
the file name.

When you want to cancel saving:

Press Qelo=Ny
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Al Saving All Settings of Instrument (ALL SAVE Function)

Save various setting information of the instrument including the panel save information as a setting file to the
USB flash drive.

The extension of the setting file is “.SET.” The extension of the panel save is “.PNL.”

For the settings that are saved, refer to "Appendix12 Initial Settings Table"(p. A18).

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File List Screen

FDR 2011-11-30 11:02
FDR 2011-11-30 11:01

Vac 978. 2nY
lac 196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC OPTION >> SELECT

File List Screen

FILE NAME~ TYPE

20111130 FDR 2011-11-30 11:01 Press |OPTION >>|,
MEMORY FDR 2011-11-30 11:02
SETTING FDR 2011-11-30 11:01

SAVE | OPTION >>

oz
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File List Screen

LIST SET 11-11-30 11:32:22

FILE NAME~ TYPE SIZE

20111130 FDR 2011-11-30 11:01
FDR 2011-11-30 11:02
FDR 2011-11-30 11:01

FILE NAME~ TYPE

20111130
MEMORY .

Save All| Setting OK?
USB:/SETTING/111130113238/

CANCEL

Press |ALL SAVE

Press
screen.

SAVE in the save confirmation

The measurement data is saved.

» The setting file and panel save data are saved to a
folder of the save date and time that is created
automatically in the [SETTING] folder.

+ The date and time are automatically assigned to
the folder name and file name.

When you want to cancel saving:

Press QgeeaARN
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| 11.6 Loading Instrument Settings

1 Loading instrument settings

Read a setting file or panel save file that is saved to the USB flash drive, and restore the settings.

Procedure
1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File List Screen

_) |
FDR 2011-11-30 11:01
FDR 2011-11-30 11:02

FDR 2011-11-30 11:01

978, 2mY
lac 196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1.000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC OPTION >> SELECT

3 Folder Selection

11-11-30 11:33:28
FILE NAME~ TYPE DATE
20111130 FDR 2011-11-30 11:01 Use |~ or E to select the [SETTING]
MEMORY FDR 2011-11-30 11:02 folder.
SETTING FDR 2011-11-30 11:01

Press | SELECT

aAlQ yseld gsn Buisn 1 Jeydeyn
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Setting File Selection
LIST SET 11-11-30 11:34:18

FILE NAME~ TYPE DATE SIZE

111130110155 set SET 2011-11-30 11:01 35. /KB

When is selected

Use E or E to select the setting file or
panel save file to read.

When you want to check a saved file’s contents:

Press| VIEW |

Press LOAD

You can check the contents of the file selected in Step 4.

Instrument Settings Confirmation screen
FILE BRUSE

11-11-30 11:36: 14

#%%x [ 111130110155. set 1 Information xxx

PARA - -6 -
FREQ  1.0000KHZ
v 1.000¥
OFF

OFF
MED
OFF

JUDGE
SPEED
AVG

LIMIT

RANGE
LON Z
J SYNC OFF

AUTO  100HQ
OFF

DELAY 0.0000s
SYNC  OFF
DCBIAS OFF

When you want to return to the Setting File
Selection screen:

Press 24Nl

Read Settings

11-11-30 11:35:09
FILE NAME~ TYPE S1ZE
111130110155. set SET 2011-11-30 11:01 35. 7KB

Load Setting
111130110155. set

CANCEL

Press LOAD in the read confirmation

screen.

The measurement data is read, and reflected as
the current settings.

When you want to cancel reading:

Press Qeieany
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When the Read Confirmation Screen Appears

Setting File Load Error

11-11-30 11:36:42 If an error appears when BREVIME is pressed,

FILE NAWE- _ TYPE SIZE one of the following are likely to be cause.
111130110155, set SET 2011-11-30 11:01 35. /KB

» The setting file is damaged.

* The file is not a setting file that can be read by

Read Error.

the instrument.
CANCEL

When you want to cancel reading:

Press Ee:\Wod
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2 Loading all settings saved on a USB flash drive
(ALL LOAD Function)

Load and restore instrument settings, including panels saved to USB memory using the all save function.
See "Saving All Settings of Instrument (ALL SAVE Function)" (p. 295)

Procedure
1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File List Screen

FDR 2011-11-30 11:02
FDR 2011-11-30 11:01
Vac 978.2mV
lac  196.0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k&  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON | INFO DC

OPTION >> SELECT

Folder Selection

11-11-30 11:33:28
FILE NAME~ TYPE DATE

20111130 FDR 2011-11-30 [1:01 Use [« or [~ to select the [SETTING]
MEMORY FDR 2011-11-30 11:02

SETT ING FDR 2011-11-30 11:01 folder.

Press | SELECT

SAVE  [OPTION >>




Folder Selection
LIST SET 11-11-30 11:35:01

FILE NAME~  TYPE SIZE
111130110313

FDR 2011-11-30 11:03

Setting File Selection

LIST SET 11-11-30 11:35:41
FILE NAME~ TYPE SIZE
001_1112141522.. PNL 2011-11-30 3. KB
002_1112141522.. PNL 2011-11-30 3. KB
003_1112141522.. PNL 2011-11-30 2. 1KB
005_1112141523.. PNL 2011-11-30 11:03 1.2KB
006_1112141523.. PNL 2011-11-30 11:03 1.2KB
(N 4 il Bl N = =2 - Kp
!111130110313.a|| ALL 2011-11-30 11:03 3.3KB|

Read Settings

11-11-30 11:36:13
FILE NAME~ TYPE DATE SIZE

Load Setting
111130110313, al |

005_1111
006_1111
007_1114

CANCEL

111130110

301

11.6 Loading Instrument Settings

Using the E and E buttons, select the
folder to which settings were saved with the all
save function.

Using the E and E buttons, set [TYPE] to
[ALL] files.

Press LOAD

Press LOAD in the read confirmation

screen.

All measurement data saved in the folder will be
loaded and applied to the current settings.

When you want to cancel reading:

Press Qge:oIml

NOTE + Selecting [LOAD] will cause the instrument’s current settings to be deleted.
v ik _ - Ifthe instrument is unable to load the settings file, a beep will sound.
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| 11.7 File and Folder Operations

You can edit files and folders saved to the USB flash drive.

1 Formatting a USB Flash Drive

Perform this operation if the USB flash drive to be used is not formatted (initialized). Insert the USB flash drive
to be formatted into the USB port (on the front panel) (p. 274) and start the format.
The instrument formats drives in the FAT32 format.

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File List Screen

4.99163kQ

OFF

SET

NAME= TYPE

FDR 2011-11-30 11:02
FDR 2011-11-30 11:01

& 0.014 °

OFF Vac 978. 2my

lac 196. 0uA

INFORMATION

FREQ  1.0000kHz JUDGE OFF OPEN
v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@ DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

ZOOM ON [ INFO DC

3 File List Screen

OPTION >> SELECT

FILE NAME=~ TYPE
20111130 FDR 2011-11-30 11:01 Press [OPTION >>|.
MEMORY FDR 2011-11-30 11:02
SETTING FDR 2011-11-30 11:01

SAVE | OPTION 2>

ez




303

11.7 File and Folder Operations

LIST SET 11-11-30 11:32:22
FILE NAME~ TYPE SIZE
20111130 TDR_2011-11-30 11:01 Press | FORMAT
FDR 2011-11-30 11:02
FDR 2011-11-30 11:01
<¢ OPTION| FORMAT | DELETE
Format USB Flash Drive
11-11-30 11:52:53
FILE NAME=  TYPE DATE SIZE A confirmation screen appears.
20111130 FDR_2011-11-30 11:01
MEMORY FDR 2011-11-30 11:02 _ Press QLGN -

Formatting will erase ALL data on this disk.

CANCEL | FORMAT |

When you want to cancel the format:

Press ge:VoNN

Formatting
A8USB )
11-11-30 11:53:36
FILE NAME= __ TYPE SIZE No operation is possible during formatting.
20111130 FDR 2071-11-30 11:01
“S"E"T"‘%FI‘I‘GG,FW 2 RO : When formatting ends, the file list screen is
redisplayed.

Formatting... Please wait...

2437 (2237
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NOTE » When you perform a format, all of the data saved to the USB flash drive is deleted and
M e cannot be restored. Carefully check the contents before you perform a format.
* We recommend making a backup of any important data on a USB flash drive.
» When formatting is performed with the instrument, the volume label of the USB flash drive
becomes [NO NAME].

What is a Volume Label?

A name that is assigned to a drive such as a USB flash drive.
In Windows®, you can check the volume label of each drive in My Computer.
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Al Deleting Files and Folders

You can delete a file or folder saved to the USB flash drive.

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen

4.99163kQ

Vac 978. 2mV¥
lac 196.0uA

FREQ  1.0000kHz JUDGE  OFF OPEN  OFF
v 1. 000V SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD  OFF

3 File List Screen

11-11-30 11:06:47
FILE NAME~ TYPE DATE SIZE
20111130 FDR 2011-11-30 11:01

MEMORY FDR 2011-11-30 11:02
SETT ING FDR 2011-11-30 11:01

Delete File

11-11-30 11:40:29
FILE NAME~  TYPE

20111130 FDR 2011-11-30 11:0]
= FDR 2011-11-30 11:02
SETTING [PFLeTe

Delete the file 20111130

CANCEL

NOTE

File List Screen
TYPE DATE SIZE

FDR 2011-11-30 11:01
FDR 2011-11-30 11:02

FDR 2011-11-30 11:01

Select the file or folder you wish to delete with

E and E and touch |opTioN >3-

Press | DELETE

A deleted file or folder cannot be restored
once it is deleted.

Confirm the file or folder to be deleted, and

then press BEaE3IEN

When you want to cancel deletion:

Press Qelo=Ny

If the folder to be deleted contains a file, it cannot be deleted. To delete the folder, delete all of the files in the

folder.
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% W Creating Folders

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File List Screen

3 = :m
SET 11-11-30

A
NAME< TYPE DATE SIZE

FDR 2011-11-30 11:01

FDR 2011-11-30 11:02
FDR 2011-11-30 11:01

Vac 978. 2mV
lac  196.0uA

INFORMATION
FREQ  1.0000kHz JUDGE OFF OPEN
v 1,000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD
RANGE AUTO 10k@  DELAY 0.0000s CABLE
LON Z OFF SYNC  OFF SCALE
J SYNC OFF DCBIAS OFF

Z0OM ON | INFO DC

3 File List Screen

OPTION >> SELECT

FILE NAME~ __ TYPE DATE Press |opTION 3>

FDR 2011-11-30 11:02
FDR 2011-11-30 11:01

SAVE | OPTION >> SELECT

4 File List Screen

aAlQ yseld gsn Buisn 1 Jeydeyn

11-11-30 11:32:22

FILE NAME~ _ TVPE DATE
20111130 FDR_ 20111130 11:01 FOLDER
FDR 2011-11-30 11:02

FDR 2011-11-30 11:01

<C OPTION| FORMAT DELETE ALL SAVE
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5 Input Folder Name Input Folder Name

{ CREATE FOLDER 1 { CREATE FOLDER

Please input NEW FOLDER name. Please input NEW FOLDER name.

HYCT YT
Ca s [ oL [F a7 e s Gl (s el (s [ (e[ 10 ]

(H o]t fu]n] 5 o |w[EJR|T[Y]U]l]ofP]
(ofrJarfsf[T]ullif2]3] (A fs o Ffafr]sfKfl]]
MEAESAEEE e [z fxjcfvefn]n][-]

CANCEL |CREATE FOLDER CANCEL  CREATE FOLDER

Enter the save name. (Up to 12 characters)

CLEAR Deletes all input characters.

BS Deletes the last character.

KEY TYPE Changes the keyboard type.

Input Folder Name

[ CREATE FOLDER
Please input NEW FOLDER name.

Press to create a folder.
(Al ]c]p]E]F[{c 7 [8fe

I I S T N N
(o fplofr]s 1 ]u] II--
RAERER RS

CANCEL

7 Press =341 to close the setting screen.
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W Displaying the USB Flash Drive Information

You can check the usage rate and file system of the USB flash drive.

Procedure

1 Insert the USB flash drive into the USB port (front panel).

2 LCR Measurement Screen File List Screen
ET —11-

4.99163kQ

FDR 2011-11-30 11:02
FDR 2011-11-30 11:01

0.014 °

Vac 978. 2mV
lac  196.0uA

FREQ  1.0000kHz JUDGE OFF OPEN  OFF
v 1,000V SPEED MED SHORT OFF
LIMIT OFF AVG OFF LOAD  OFF
RANGE AUTO 10k@  DELAY 0.0000s CABLE  Om
LON Z OFF SYNC  OFF SCALE OFF
J SYNC OFF DCBIAS OFF

3 File List Screen
l;HiIIIIIII!lIIIIIIIII!IIIIIIIIIIIIIEﬂﬂmlllll

FILE NAME-  TYPE DATE Press the part indicating the disc information.
20111130 FDR 2011-11-30 11:01
MEMORY FDR 2011-11-30 11:02
SETTING FDR 2011-11-30 11:01

FILE NAME~ TYPE

[Filesystem]: File system type
[All]: Total size

[Used]: Space used

[Avail]: Space free |

Filesystem:FAT32

All: 3.8GB

Used: 1.3GB
Avail: 2.5GB EXIT

5 Press Q24NN to close the setting screen.

aAlQ yseld gsn Buisn 1 Jeydeyn
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12.1 External Input/Output Connector and Signals

The EXT I/O connector on the rear of the instrument supports external control by providing output of the end-
of-measurement and comparator decision signals, and accepting input of measurement

trigger and panel load signals. All signals are isolated by optocouplers (inputs and outputs share a common
signal ground (ISO_COM signal ground).)

Confirm input and output ratings, understand the safety precautions for connecting a control system, and use
accordingly.

Connect the instrument's
EXT I/0 connector to the sig- Make instrument settings
nal output or input device.

&
l _ (@n) *_*

Signal input/output

12.1 External Input/Output Connector and [
Signals

AWARN’NG To avoid electric shock or damage to the equipment, always observe the following
== e precautions when connecting to the EXT I/O terminals.

¢ Always turn off the power to the instrument and to any devices to be connected
before making connections.

* During operation, a wire becoming dislocated and contacting another conductive
object can be serious hazard. Make sure that connections are secure and use
screws to secure the external connectors.

* Ensure that devices and systems to be connected to the EXT I/O terminals/ are
properly isolated.

ACAUT’ON To avoid damage to the instrument, observe the following cautions:
- ——————— + Do not apply voltage or current to the EXT I/O terminals that exceeds their ratings.
* When driving relays, be sure to install diodes to absorb counter-electromotive force.

* Be careful not to short-circuit ISO_5V to ISO_COM.
See "Connector Type and Signal Pinouts" (p. 310)

|o43u09) Jewid)xy z| 19)deyn
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12.1 External Input/Output Connector and Signals

Connector Type and Signal Pinouts

Connector: (Instrument Side)

Rear

[2)
= —_
2 2
3 2>
=] k]
! 2
o)
£ g 5
= B
= 0
2 ..o D
@© n 8 Qo
E & 3«
Q -
Q o
Qa o X ~
> c Jd ™
t 528
[a)
. Sid
£ o &
F e b0
N~ ..UDD
52} [}
L] M..
d 0
[+]

B 6

Japan Aviation Electronics Industry Ltd.

EXT I/O Connector (Instrument Side)

I ANALYZER mode (IM3533-01 only)
(p. 322)

I LCR mode (p. 318)

TRIG
(Unused)
(Unused)

LD1
LD3
LD5
(Unused)
ISO_5V
ISO_COM —_]
ERR —
(Unused) —7
(Unused)
(Unused)
(Unused)
(Unused)
(Unused)

(Unused)
@ (Unused)
LDO
~o O/ /102
-0 OXfy//, D4
<0 M/ / o6
wO OM._ I -
0O mw_ LD_VALID
~0 S 150 com
o] O] _\||

oN
e} Om [ J— EOM

mm og|l— INDEX
[ (=]
~O 22| (Unused)

(Unused)
(Unused)
(Unused)
(Unused)

(Unused)
(Unused)
(Unused)

TRIG
(Unused)
(Unused)
LD1
LD3
LD5
(Unused)
ISO_5V ~J
ISO_COM —_|
ERR —
BINT, PARA1T-HI —
BIN3, PARA1-LO
BIN5, PARA3-IN
BIN7, AND
BINg
(Unused)

(Unused)
(Unused)

(Unused)

@ (Unused)
S22
o] m / @
-0 OXlj//, D4
~0 3oV /" 1D6
oo =9 -
0o OF LD_VALID
~0 Se ISO_COM
0O Z
Yo M o EOM

N
<O ozl — INDEX
o 9%

5o 93|~ BINZ, PARAT-IN
20 o\ BIN4, PARAZ-HI

(Unused)
(Unused)
OUT_OF_BINS

20 Om BING, PARA3-LO

©0 3} R

~0 3 BIN8

N © —

©0 An BIN10
(Unused)
(Unused)
(Unused)

TRIG
(Unused)
(Unused)
(Unused)
(Unused)
(Unused)
(Unused)
ISO_5V

ISO_COM —_]

ERR —

No.1_PARA1-HI —
No.1_PARA1-LO
No.1_PARA3-IN
AND
No.2_PARA1-IN
No.2_PARA3-HI
No.2_PARA3-Lo
(Unused)
(Unused)

323)

CONTINUOUS measurement mode

(P

TRIG
(Unused)
(Unused)

LD1
LD3
LD5
(Unused)
ISO_5V
ISO_COM —_|
ERR —
HI —
LO
(Unused)
AND
(Unused)
(Unused)
(Unused)
(Unused)
(Unused)

I TRANSFORMER mode (p. 322)

(Unused)
@ (Unused)
\J (Unused)
1% S (Unused)
N
>0 ON (Unused)
Mm mj (Unused)
00 O% (Unused)
wm Q ISO_COM
-0 O%|___EOM
=le} M
HO lr— INDEX
0 Ao -
~O Z2l No.1_PARA1-IN
No.1_PARA3-HI
No.1_PARA3-LO
No.2_PARA1-HI
No.2_PARA1-LO
No.2_PARA3-IN
(Unused)
(Unused)
(Unused)
@ (Unused)
LDO
) Y
~NO Om / ﬁ
-0 O R LD4
O]l —
<0 g \ LD6
w0 S } -
00 Mu_ LD_VALID
~O Jeo L ISO_COM
Je] ON_ =
20 ogll— EOM
~o OR|— INDEX

SO Sell
0 Om ” (Unused)
mw ot (Unused)
=0 o8|\
20 et (Unused)
(Unused)
. (Unused)
©

(Unused)

The connector shell is conductively connected to the metal instrument chassis and the

protective earth pin of the power plug. Be aware that it is not isolated from ground.

NOTE
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TRIG External trigger (p. 316) Pos/ Edge
Neg

2 - (Unused) - - -
3 - (Unused) - - -
4 IN | LD1 Select panel number (p. 316) Neg Level
5 IN | LD3 Select panel number (p. 316) Neg Level
6 IN | LD5 Select panel number (p. 316) Neg Level
7 - (Unused) - - -
8 - 1ISO_5V Isolated 5 V power output - -
9 - ISO_COM Isolated common signal ground - -
10 | OUT |ERR Outputs when a sampling error, overcurrent error, contact error,

HIGH-Z reject error, temperature sensor error, constant voltage/ N Level

constant current error, or voltage/current limit value exceeded €9 eve

error occurs.
11 | OUT |BIN1, PARAT-HI Outputs BIN measurement results and HI comparator judgment

results for the No. 1 parameter. Neg Level
12 | OUT |BIN3, PARA1-LO Outputs BIN measurement results and LO comparator judgment

results for the No. 1 parameter. Neg Level
13 | OUT | BIN5, PARA3-IN Outputs BIN measurement results and IN comparator judgment

results for the No. 3 parameter. Neg Level
14 | OUT |BIN7 BIN judgment results

AND Outputs results obtained by applying an AND operation to the

judgment results for measurement results for two parameters. N Level

When both judgment results are IN or one of the No. 1 or No. 3 9 eve

parameters has not been judged, outputs when the judgment re-

sult for the parameter that has been judged is IN.
15 | OUT |BIN9 BIN judgment results Neg | Level
16 - (Unused) - - -
17 - (Unused) - - -
18 - (Unused) - - -
19 | OUT | OUT_OF BINS BIN judgment results Neg | Level
20 - (Unused) - - -
21 - (Unused) - - -
22 IN | LDO Select panel number (p. 316) Neg Level
23 IN |LD2 Select panel number (p. 316) Neg Level
24 IN | LD4 Select panel number (p. 316) Neg Level
25 IN | LD6 Select panel number (p. 316) Neg Level
26 IN | LD_VALID Execute panel load (p. 316) Neg Level
27 - ISG_COM Isolated common signal ground - -
28 | OUT |EOM Measurement complete signal: When this signal is output, the N E

comparator judgment results have been finalized. €9 dge
29 | OUT | INDEX Signal indicating that A/D conversion for the measurement cir-

cuit has completed: When this signal changes from high (off) to | Neg Edge

low (on), the sample may be changed.
30 | OUT |BIN2, PARA1-IN BIN judgment results. Ne Lovel

Outputs IN comparator judgment results for the No. 1 parameter. 9

N BIN jud t Its.

31 | OUT |BIN4, PARA3-HI Juagment resuits Neg Level

Outputs HI comparator judgment results for the No. 3 parameter.

|o43u09) Jewid)xy z| 19)deyn
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I e T N N

32 | OUT |BING, PARA3-LO BIN judgment results.

Outputs LO comparator judgment results for the No. 3 parameter. Neg Level
33 | OUT |BIN8 BIN judgment results Neg | Level
34 | OUT |BIN1O BIN judgment results Neg | Level
35 - (Unused) - - -
36 - (Unused) - - -
37 - (Unused) - - -

I ANALYZER mode (IM3533-01 only)

R == N =

TRIG External trigger (p. 316) Pos/ Edge
Neg

2 - (Unused) - - -
3 - (Unused) - - -
4 IN |LD1 Select panel number (p. 316) Neg Level
5 IN |LD3 Select panel number (p. 316) Neg Level
6 IN |LD5 Select panel number (p. 316) Neg Level
7 - (Unused) - - -
8 - 1ISO_5V Isolated 5 V power output - -
9 - ISO_COM Isolated common signal ground - -
10 | OUT |ERR Outputs when a sampling error, overcurrent error, contact error,

HIGH-Z reject error, or constant voltage/constant current error oc- | Neg Level

curs.
11 - (Unused) _ - -
12 - (Unused) . - -
13 - (Unused) - - -
14 - (Unused) R - -
15 - (Unused) - - -
16 - (Unused) - - -
17 - (Unused) - - -
18 - (Unused) - - -
19 - (Unused) - - -
20 - (Unused) - - -
21 - (Unused) - - -
22 IN |LDO Select panel number (p. 316) Neg Level
23 IN  |LD2 Select panel number (p. 316) Neg | Level
24 IN  |LD4 Select panel number (p. 316) Neg | Level
25 IN |LD6 Select panel number (p. 316) Neg | Level
26 | IN |LD_VALID Execute panel load (p. 316) Neg | Level
27 - ISO_COM Isolated common signal ground - -
28 | OUT |EOM Measuremept complete signal: When this. signal is output, the Neg Edge

comparator judgment results have been finalized.
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29 | OUT |INDEX Signal indicating that A/D conversion for the measurement cir-
cuit has completed: When this signal changes from high (off) to | Neg Edge
low (on), the sample may be changed.
30 - (Unused) _ R R
31 - (Unused) - - -
32 - (Unused) - - -
33 - (Unused) - - -
34 - (Unused) - - -
35 - (Unused) - - -
36 - (Unused) - - -
37 - (Unused) - - -

I TRANSFORMER mode

RS I =

TRIG External trigger (p. 316) Pos/ Edge
Neg
2 - (Unused) - - -
3 - (Unused) - - -
4 IN | LD1 TRIG 2
- (p-316) Neg Level
Select panel number (p. 316)
5 IN | LD3 Select panel number (p. 316) Neg Level
6 IN |LD5 Select panel number (p. 316) Neg Level
7 - (Unused) - - -
8 - 1ISO_5V Isolated 5 V power output - -
9 - 1ISO_COM Isolated common signal ground - -
10 | OUT |ERR Outputs when a sampling error, contact error, HIGH-Z reject er-
ror, constant voltage/constant current error, or voltage/current Neg Level
limit value exceeded error occurs. (@)
— =
11 | ouUT |HI Outputs HI comparator judgment results. Neg Level %
12 | OUT |LO Outputs LO comparator judgment results. Neg Level E
13 - | (Unused) - - - o
14 | OUT | AND Returns the result of an AND operation. Outputs only when the m
judgment results in TRANSFORMER mode are IN. Neg | Level x
1]
15 - | (Unused) - - - 3
16 (V] d) 2
- nuse - - -
S
17 - (Unused) - - - 5
—*
18 - | (Unused) - - - o
19 - (Unused) - - -
20 - (Unused) - - -
21 - (Unused) - - -
22 IN |LDO specification (p. 316) Neg Level
Select panel number (p. 316)
23 IN JLD2 Select panel number (p. 316) Neg | Level
24 N |LD4 Select panel number (p. 316) Neg | Level
25 IN |LD6 Select panel number (p. 316) Neg | Level
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I T T N N
26 IN | LD_VALID Execute panel load (p. 316) Neg | Level
27 - ISO_COM Isolated common signal ground - -
28 | OUT |EOM Measuremept complete signal: When this. signal is output, the Neg Edge

comparator judgment results have been finalized.
29 | OUT | INDEX Signal indicating that A/D conversion for the measurement cir-

cuit has completed: When this signal changes from high (off) to | Neg Edge

low (on), the sample may be changed.
30 | ouT |IN Outputs IN comparator judgment results. Neg Level
31 - (Unused) - - -
32 - (Unused) - - -
33 - (Unused) - - -
34 - (Unused) - - -
35 - (Unused) - - -
36 - (Unused) - - -
37 - (Unused) - - -

[ CONTINUOUS measurement mode

R 2 e N =

TRIG External trigger (p. 316) Pos/ Edge
Neg
2 - (Unused) - - -
3 - (Unused) - - -
4 - (Unused) - - -
5 - (Unused) - - -
6 - (Unused) - - -
7 - (Unused) - - -
8 - 1ISO_5V Isolated 5 V power output - -
9 - ISO_COM Isolated common signal ground - -
10 | OUT |ERR Outputs when a sampling error, overcurrent error, contact error,
HIGH-Z reject error, temperature sensor error, constant voltage/ N Level
constant current error, or voltage/current limit value exceeded g eve
error occurs.
11 | OUT |No.1 PARA1-HI Outputs HI comparator judgment results for the first No. 1 pa-
- Neg Level
rameter.
12 | OUT |No.1 PARA1-LO Outputs LO comparator judgment results for the first No. 1 pa-
i Neg Level
rameter.
13 | OUT |No.1 PARA3-IN Outputs IN comparator judgment results for the first No. 3 pa-
- Neg Level
rameter.
14 | OUT | AND Outputs when all panel judgments are IN and the instrument is
not OUT_OF_BINS. Neg | Level
15 | OUT |No.2 PARA1-IN Outputs IN comparator judgment results for the second No. 1
B parameter. Neg | Level
16 | OUT |No.2 PARA3-HI Outputs HI comparator judgment results for the second No. 3
B parameter. Neg | Level
17 | OUT |No.2 PARA3-LO Outputs LO comparator judgment results for the second No. 3
B parameter. Neg | Level
18 - (Unused) - - -
19 - (Unused) - - -
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20 - (Unused) - - -
21 - (Unused) - - -
22 - (Unused) - - -
23 - (Unused) - - -
24 - (Unused) - - -
25 - (Unused) - - -
26 - (Unused) - - -
27 - ISO_COM - -

Isolated common signal ground

28 | OUT |EOM

Measurement complete signal: When this signal is output, the

comparator judgment results have been finalized. Neg Edge
29 | OUT |INDEX Signal indicating that A/D conversion for the measurement cir-
cuit has completed: When this signal changes from high (off) to | Neg Edge
low (on), the sample may be changed.
30 | OUT |No.1 PARA1-IN Outputs IN comparator judgment results for the first No. 1 pa-
P Neg Level
rameter.
31 OUT |No.1 PARA3-HI Outputs HI comparator judgment results for the first No. 3 pa-
P Neg Level
rameter.
32 | OUT |No.1 PARA3-LO Outputs LO comparator judgment results for the first No. 3 pa-
P Neg Level
rameter.
33 | OUT [No.2_PARA1-HI Outputs HI comparator judgment results for the second No. 1 N Level
parameter. €g eve
34 | OUT [No.2_ PARA1-LO Outputs LO comparator judgment results for the second No. 1 N Lovel
parameter. €g eve
35 | OUT | No.2 PARA3-IN Outputs IN comparator judgment results for the second No. 3 N Level
- parameter. €g eve
36 - (Unused) - - -
37 - (Unused) - - -
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Signal function details

You can select rising or falling for the valid edge of a trigger.
See "Enabling Trigger Input for during Measurement and Setting the Valid Edge of Trigger Input" (p. 136)

Input
TRIG . L . .

* When the trigger setting is the external trigger , measurement is performed
once with the falling (ON) or rising (OFF) edge of the TRIG signal. The edge direction
can be set in the setting screen. (Initial value: Falling (ON))

See: "Enabling Trigger Input for during Measurement and Setting the Valid Edge of Trig-
ger Input" (p. 136)

When the trigger source is set to the internal trigger , trigger measurement is not

performed.

* You can set whether to enable or disable TRIG signal input during measurement (during
output of the EOM signal (HI)).

See: "Enabling Trigger Input for during Measurement and Setting the Valid Edge of Trig-
ger Input" (p. 136)
LDO to LD6 Selects the number of the panel to load. To activate the selected panel, input the LD-VALID
signal.
If a trigger signal is input in external trigger mode, the selected panel is loaded and used for
measurement.
0: (HIGH: 5V to 24 V), 1: (LOW 0Vt 0.9V)
rve | s | 5 | o6 | 105 | 2 | 1 | 5 |
Panel 1 0 0 0 0 0 0 1
Panel 2 0 0 0 0 0 1 0
Panel 4 0 0 0 0 1 0 0
Panel 8 0 0 0 1 0 0 0
Panel 16 0 0 1 0 0 0 0
Panel 32 0 1 0 0 0 0 0
Panel 64 1 0 0 0 0 0 0
Panel 127 1 1 1 1 1 1 1
Panel128 0 0 0 0 0 0 0
LDO, LD1 hen performing measurement in TRANSFORMER mode, select LDO and input
the trigger signal. When performing measurement, select LD1 and input the trig-
ger signal.
LD-VALID Inputs a negative logic signal from an external device so that the selected panel number is

recognized as valid.
After TRIG input, maintain a Low level until INDEX is outputted.
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Error output

Comparator Measurement BIN Measurement

[5)
° ERR Logical
Each Parameter .
(e} M . .
> ea;l:rrs:nent Error Display ~ [No. 10 Pin | Product Judgment Result BIN1to BIN10, Pin OUT_OF_BINS
= *4 AND . Nos. 11 to 15 and .
o No. 14 Pin Nos. 11, 12, 13, 30 to 34 Pin No. 19
o : 30, 31, and 32
Pin
% Sampling error SAMPLE ERR LowW HI HI HI Low
A
Overcurrent error OVER CUR LOW HI HI HI LOW
Simultaneous H and
L contact errors (after NC A HL LOw HI LCR: 11, 31" HI LoOw
measurement)
'(‘aft':f;‘e’gtsi‘;te‘:nrgt) el Low HI LCR: 11, 31" HI Low
i INC A H| .
g;ger:;’;‘;if;gerzz) LOW HI LCR: 11, 3171 HI LOW
Simultaneous H and
L contact errors N s LOwW HI LCR: 11, 31" HI LOW
(before measurement)
'(‘bZ'fzfecr‘;';f:JrZ;c:m) D Low HI LCR: 11,31"1 HI Low
(oL 3
E:f'gfe‘;gg;zitr:;::;t) L oH Low HI LCR: 11, 31"1 HI Low
. *1,2
Underflow OVERFLOW HI HI LCR: 12, 32 HI LOW Q_
[Y)
2
. *1,3
Overflow UNDERFLOW HI HI LCR: 11, 31 HI LOW 2
-_—
N
Outside of HIGH-Z LOW Normal Normal Normal Normal m
reject limit range judgment judgment judgment judgment X
o
Outside of Normal Normal Normal Normal g
guaranteed HI judgment judgment judgment judgment (o)
accuracy range o
=
Normal Measurement HI Normal Normal Normal Normal o
Values judgment judgment judgment judgment
g
No measurement _ HI HI HI HI HI
after power turned on

1 Indicates the pin numbers that will be the LOW level.

*2 LCR 11 and 31 will be LOW when the parameters are Y, Cs, G, and B.
*3 LCR 12 and 32 will be LOW when the parameters are Y, Cs, G, and B.
*4 LOW will be output if even one error occurs.
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| 12.2 Timing Chart

| 12.2.1 LCR Mode

If you set the judgment condition for the comparator (the trigger setting is external trigger) and then in that

state a trigger signal is input from the EXT 1/O or is pressed in the screen, the judgment result is

output from the signal line for comparator result output of the EXT 1/O after measurement ends.

Furthermore, if the panel number is selected with the panel load signal when a trigger signal is input from the
EXT I/0O, the measurement condition of that panel number is loaded and then measurement is performed.

The following shows examples of the measurement timing.
(In the timing examples, the valid edge of the TRIG signal is set to falling (ON).)

t7 t8
TRIG
(Start-of-measurement signal) ON OFF ON OFF
tl t2
INDEX
(Analog end of measurement signal) ON OFF ON
_ t3 N
EOM
(End of measurement signal) ON OFF ON
. *1 (Comparator result output)
Ir_:SsJIJtudgment *2 Judgment result
ERR
(Error output)

oo X

*1: PARAx-HI, PARAx-IN, PARAx-LO, AND, BINx, OUT_OF_BINS
*2: Reset when signal changes to EOM (HIGH): HIGH

Do not reset when signal changes to EOM (HIGH): Last judgment result remains

NOTE Whether the comparator and BIN judgment results are reset when the signal changes to

EOM (HIGH) or updated when measurement completes can be selected on the inst
or using a communication command.

rument

See "4.5.5 Setting the Delay Time from the Output of Comparator and BIN Judgment Results until

Output of EOM (LOW) and Resetting Judgment Results" (p. 134)
LCR Application Disk - communication commands (: IO :RESult:RESet)
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Timing Chart Interval Descriptions

o Time
Interval Description -
t1 From Comparator, BIN Judgement Result to EOM (LOW): Setting value for delay time *1 40 ps
t2 From EOM width (LOW) to TRIG (LOW): Minimum time from end of measurement to next trigger *2 400 ps
t3 From TRIG(LOW) to INDEX (HIGH): Time from trigger to circuit response *3 1ms
t4 INDEX width (HIGH): Minimum chuck time, switching chuck with INDEX (LOW) is possible ** 1ms
t5 EOM width (HIGH): Measurement time x4 2ms
t6 From TRIG width (LOW) to LD-VALID (HIGH) : Time to recognize panel number t3
. . . At least
t7 | Trigger pulse width (LOW time) 100 ps
. . At least
t8 | Trigger off (HI time) 100 ps

*1: There is an approximate error of 100 us in the delay time entered for Judgement Result <> EOM for the
setting value. t1 is the reference value for when the setting value is 0.0000 s.

*2: 12 is the reference value for when trigger input for during measurement is disabled (p. 136).

*3: When the panel number is read by the panel load function, the response time is as shown in the table

below.
LCR+ADJ 10 ms
LCR HARD 9ms
ADJ 4 ms
ANA+ADJ 80 ms
ANALYZER HARD 60 ms
ADJ 6 ms

* When the trigger synchronous output function and trigger delay is enabled, wait times are included.
*4: Reference value for Measurement frequency: 1 kHz, Measurement speed: FAST,
Measurement range: HOLD (p. 352)

NOTE

 Since the speed of the rise (LOW —= HIGH) of the comparator/BIN judgment result differs
depending on the configuration of the circuit connected to the EXT /O, there is the likeli-
hood of an incorrect judgment if the level of the comparator/BIN judgment result acquired
immediately after EOM output is used. To prevent this from happening, a delay time (t1)
between the comparator/BIN judgment result and the EOM can be set. Furthermore, if the
judgment result signal line of the EXT I/O is set to be reset simultaneously with the mea-
surement start signal, and a forced transition to the HIGH level is performed at the same
time as TRIG, the transition from LOW to HIGH does not occur when the judgment result
is output after measurement ends. As a result, the delay time between the judgment result
and the EOM can be set to the minimum level. However, be careful because the judgment
result confirmation interval is until the next trigger is accepted.

» During measurement, a trigger input from EXT /IO or communicating by interface may
lead to a bigger dispersion of delay time between comparator or BIN judgement result out-
put and EOM. As far as possible, try not to control from external sources when carrying
out measurement.

See "Setting the Delay Time from the Output of Comparator and BIN Judgment Results until Output of
EOM (LOW) and Resetting Judgment Results" (p. 134)
LCR Application Disk - communication commands (: IO : OUTPut:DELay), (: IO:RE-
Sult:RESet)

|o43u09) Jewid)xy z| 19)deyn
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NOTE . ;I'r:cfe) shorter the measurement time, the shorter the time that INDEX and EOM are high
v ie . (off).
When the high (off) time is too short due to characteristics of the input circuit, the instru-
ment can be configured to maintain the low (on) state for a preset time once EOM
changes to low (on) before reverting the signal to high (off) after the completion of mea-
surement. _
When ftrigger input is received at EOM:LOW and INDEX:LOW, the signal transitions to
high (off) when measurement starts.

Setting the INDEX and EOM output method

See "4.5.7 Setting the EOM Output Method" (p. 137)
LCR Application Disk - communication commands (: IO : EOM : MODE)

Setting the pulse width for which low (on) EOM is held

See "4.5.7 Setting the EOM Output Method" (p. 137)
LCR Application Disk - communication commands (: IO : EOM: PULSe)

TRIG
(Start-of-measurement signal) OFF OM OFF

¥

INDEX A
(Analog end of measurement signal) OFF OFF oN

INDEX s
(Analog end of measurement signal) OFF ON OFF

When PULSE v

EOM A
(End of measurement signal) oy OFF ON

When HOLD

EOM 4
(End of measurement signal) OFF ONM OFF

When PULSE

Y
-~ |
T: Pulse width
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| 12.2.2 ANALYZER Mode (IM3533-01 only)

Touching on the screen asking whether to input the trigger signal from EXT 1/0 in ANALYZER
mode will result in the following output.

Furthermore, if the panel number is selected with the panel load signal when a trigger signal is input from the
EXT I/0O, the measurement condition of that panel number is loaded and then measurement is performed.

The following shows examples of the measurement timing.
(In the timing examples, the valid edge of the TRIG signal is set to falling (ON).)

(Start-of—measuremc‘lerr?mtsignal)" ON OFF ON OFF
(Analog end of measuremignal) ON T o v ON
(End of measurem(mignal) ON OFF v
(Errgrﬁgutput) II’_eaSSJIJ;udgment / *1 Judgment result

|
v X .

*1: Reset when signal changes to EOM (HIGH): HIGH

Do not reset when signal changes to EOM (HIGH): Last judgment result remains

T T S

INDEX The transition to HIGH is performed when measurement of the first sweep point starts after trig-
ger signal input and the transition to LOW is performed when the analog measurement of the last
sweep point ends.

(The HIGH level is maintained during sweep measurement.)

EOM The transition to HIGH is performed when measurement of the first sweep point starts after trig-
ger signal input. Measurement of the last sweep point ends and the transition to LOW is per-
formed after judgment result output.

(The HIGH level is maintained during sweep measurement.)

|o43u09) Jewid)xy z| 19)deyn

NOTE « If the trigger setting is set to STEP, INDEX and EOM transition to LOW every time the
M e measurement for each point ends, and then transition to HIGH when there is trigger
input.
» For other timing chart times, refer to "12.2.1 LCR Mode" (p. 318).
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I 12.2.3 TRANSFORMER Mode

If you set the judgment condition for the comparator and then in that state a trigger signal is input from the

EXT I/O or is pressed in the screen, the judgment result is output from the signal line for compar-

ator result output of the EXT I/O after measurement ends.
Furthermore, if the panel number is selected with the panel load signal when a trigger signal is input from the
EXT I/0O, the measurement condition of that panel number is loaded and then measurement is performed.

The following shows examples of the measurement timing.
(In the timing examples, the valid edge of the TRIG signal is set to falling (ON). TRIG1 measurement is per-
formed, followed by TRIG2 measurement.)

When TRIG1 and TRIG2 measurement are performed with the comparator set
TRIG1 TRIG2

TRIG

(Start-of-measurement signal)“r ON OFF ON OFF

‘tl Mtz. 4t1

INDEX A A
(Analog end of measurement signal) ON OFF" ON OFF“ ON

" t3 Ht4> le t3 ~t4.

EOM
(End of measurement signal) ON OFF v ON OFF | ON

le td | N " t5 | )

*1 (Comparator result output)

Last judgment

ERR result ;
(Error output)

TRIG1 TRIG2
*2 Judgment result ~ *2 Judgment result

CD_VALID OFF

D0 | ON OFF

t6
] »

DT OFF ON

-4 IN 1O AND 4 16 »
1: HI. IN. LO. AND

*2: Reset when signal changes to EOM (HIGH): HIGH

Do not reset when signal changes to EOM (HIGH): Last judgment result remains

When a panel is loaded

TRIG
(Start-of-measurement signal)

[D_VALID | ON OFF

th

- X

NOTE Whether the comparator and BIN judgment results are reset when the signal changes to
EOM (HIGH) or updated when measurement completes can be selected on the instrument
or using a communication command.
See "4.5.5 Setting the Delay Time from the Output of Comparator and BIN Judgment Results until
Output of EOM (LOW) and Resetting Judgment Results" (p. 134)
LCR Application Disk - communication commands (: IO:RESult:RESet)
"Timing Chart Interval Descriptions" (p. 319)

ON OFF
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12.2.4 CONTINUOUS Measurement Mode

Inputting a trigger signal from EXT I/O or touching on the screen in CONTINUOUS measurement

mode will cause the No. 1 and No. 3 parameter judgment results for the first and second items to be output
from the EXT 1/O comparator result output signal lines after measurement of all panel numbers set to be exe-
cuted on the screen. (Judgment results for the third and subsequent items are not output.)

The following shows examples of the measurement timing.
(In the timing examples, the valid edge of the TRIG signal is set to falling (ON).)

Example: Continuous measurement using panel numbers 1, 2, and 4
CONTINUOUS measurement Screen

CONTINUOUS

BASIC ADVANCED

No. EXEC PANEL NAME MODE PARA  JUDGE
001 ON 1108201539 LCR+ADJ 7 -6 COMP
002 ON 1109201539 LCR+ADJ Z -6 BIN
004 ON 1109201539 LCR+ADJ Z -8

TRIG
(Start-of-measurement signal) l ON OFF ON OFF

INDEX A
(Analog end of measurement signal) N OFF ¢ ON
EOM
(End of measurement signal) ON T OFF ¢ ON

(Comparator result output)

Last judgment result / *3 Judgment result

*1: No.x_PARAy-HI, No.x_PARAy-IN, No.x_PARAy-LO, AND
*2: Reset when signal changes to EOM (HIGH): HIGH

(Error output)

Do not reset when signal changes to EOM (HIGH): Last judgment result remains

INDEX, EOM | For both INDEX and EOM, a transition to HIGH is performed when the first panel measurement starts
after the trigger signal is input, and a transition to LOW is performed after measurement of the last panel
is finished and the judgment result has been output. (The HIGH level is maintained during continuous
measurement.)

AND ‘ When the judgment results of all panels are IN, LOW is output.

|o43u09) Jewid)xy z| 19)deyn
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NOTE * In the continuous measurement screen, panel load signals (LD-VALID, LDO to LD6) cannot be
used.
See: "Chapter 7 CONTINUOUS Measurement Function" (p. 209)

* Whether the comparator judgment results are reset when the signal changes to EOM (HIGH) or
updated when measurement completes can be selected on the instrument or using a communica-
tion command.

See: "4.5.5 Setting the Delay Time from the Output of Comparator and BIN Judgment Results until Output of
EOM (LOW) and Resetting Judgment Results" (p. 134)
LCR Application Disk - communication commands (: IO:RESult:RESet)
* For other timing chart times, refer to "12.2.1 LCR Mode" (p. 318).
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12.3 Internal Circuitry

Input Circuit Internally Isolated 5 V PLC, etc.
T 8 | 1S0_5V '

o 0]

N ¢ & . 1kQ §Out t
kv 1 : pu
RIsE AM—— 0

05 ? p
06 '
o 21
o 2
023
. 024
— 12 0 2
A S 026

O 9 | ISO_COM
27 [ 1S0_COM

Common 1
L — O

Internally Isolated
Common Signal Ground Do not apply external power

Output Circuit PLC. etc.
Internally Isolated 5 V s
l g [ISO_5V

= o Do not apply external power p—F

o 10Q 10 Input |
I_I WATAY O O W
Eﬁ Zener Voltage

L 3

S

_.._.j_
e
N

30V

)

_K_
A
AN

"
AATAY: ot O\

.

| ::__i

e

o,
!

12
13
14
15
16
17
19
28
29
30
31
32
33

i1 |
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35
36

37 : __i.}[

& 4
9 |I1s0_coMm

2711SO_COM

0000000000 BO0OO0O

<
C
2

Y

Common

=

]
5

Q

‘7

Internally Isolated Common Signal Ground
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Electrical Specifications

Input Signals Input type Optocoupler-isolated, non-voltage contact inputs (source input, active-low)

Input asserted (ON) voltage 1Vorless
Input de-asserted (OFF) voltage  Open or 5 to 30 V
Input asserted (ON) current 3 mA/ch

Maximum applied voltage 30V
Output Signals Output type Optocoupler-isolated Nch open drain outputs (current sink, active-low)
Maximum load voltage 30V
Maximum output current 50 mA/ch
Residual voltage 1V orless (50 mA)
Internally Isolated  Power Output 45Vt05.0V
Maximum output current 100 mA

External power input none
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Connection Examples

Input Circuit
Connection
Examples .

IM3533

Input

o
1SO.COM

Switch Connections

IM3533 PLC

o O
ISO_COM | ' Common

PLC Output (Sink Output) Connections

IM3533

w(l)ﬁ:ﬂputl

1 Immx

Output Circuit
Connection
Examples

=

ISO_COM l
A0 max

Relay Connections

IM3533
Output

Active-Low
Logic Output
|

I
30 W max

ISO_COM

Active-Low Logic Output

IM3533 PLC

Output Input

[ a1

ISO_COM ommon

PLC Input (Source Input) Connections

IM3533

o
ISO.COM

Relay Connections

IM3533 PLC

Common

1 ifo

: Input
—AAN—H—C> o
{ Output

O
1ISO_COM |

PLC Output (Source Output) Connections

IM3533
Output

ISO_COM
30V max

LED Connection

IM3533

Output

Output
AN

ISO_COM ]‘

Wired OR

IM3533
Output

PLC Input (Sink Input) Connections
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12.4 External I/O Settings

12.4 External 1/O Settings

There are the following setting items for the output timing of the judgment result output signal and the logic of
the trigger signal.

Setting Delay Time from Output of Comparator and BIN Judgment Results

until Output of EOM (LOW)

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 can be set on the instrument or by a communication command.
For the setting procedure, refer to the following.

See "Setting the Delay Time from the Output of Comparator and BIN Judgment Results until Output of EOM (LOW) and
Resetting Judgment Results" (p. 134)

LCR Application Disk - Communication Commands (: IO :OUTPut :DELay) .

Setting Reset of Judgment Results

Whether to reset the comparator and BIN judgment results simultaneously with the measurement start signal
can be selected on the instrument or by a communication command.
For the setting procedure, refer to the following.

See "Setting the Delay Time from the Output of Comparator and BIN Judgment Results until Output of EOM (LOW) and
Resetting Judgment Results" (p. 134)

LCR Application Disk - Communication Commands (: IO : RESult:RESet)

Enabling Trigger Input for during Measurement

Whether to enable or disable trigger input from the EXT I/O during measurement (during EOM (HI) output)
can be selected on the instrument or by a communication command.

For the setting procedure, refer to the following.

See ,"Enabling Trigger Input for during Measurement and Setting the Valid Edge of Trigger Input" (p. 136)

LCR Application Disk - Communication Commands (: IO : TRIGger : ENABle)

Setting Valid Edge of Trigger Input

Either the rising edge or falling edge can be selected as the valid edge of trigger input from the EXT I/O.
For the setting procedure, refer to the following.

See "Enabling Trigger Input for during Measurement and Setting the Valid Edge of Trigger Input" (p. 136)
LCR Application Disk - Communication Commands (: IO : TRIGger : EDGe)
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| 12.5 External Control Q&A

Common Questions
How do | connect external trigger input?

Which pins are common ground for
input and output signals?

Are the common (signal ground) pins
shared by both inputs and outputs?

How do | confirm output signals?

How do | troubleshoot input (control)
signal issues?

Are the comparator decision signals

(HI, IN, LO) retained during measure-
ment (or can they be off)?

When are measurement error signals
displayed?

Is a connector or flat cable for connec-
tion provided?

Is direct connection to a PLC possible?

Can external I/0 be used at the same
time as RS-232C or other communica-
tions?

How should external power be con-
nected?

Answers

Connect the (active low) TRIG input pin to an ISO_COM pin using a switch
or open-collector output.

The ISO_COM pins.

Both common ground pins can be shared by inputs and outputs.

Confirm voltage waveforms with an memory recorder and oscilloscope.
To do this, the output pins such as EOM and comparator decision outputs
need to be pulled up (through several k).

For example, if triggering does not operate properly, bypass the PLC and
short the TRIG pin directly to an ISO_COM pin. Be careful to avoid power
shorts.

They are initially set to be confirmed at the end of measurement and
turned OFF when measurement starts.

However, it is possible to change the settings so that the judgment results
from last time are also stored during measurement.

See "Setting Reset of Judgment Results" (p. 328)

An error is displayed in the following cases.

* When sampling error

» Overcurrent error

* When contact error

*  When HIGH-Z reject error

» Temperature sensor error

»  When constant voltage/constant current error

* When voltage/current limit value exceeded error

A connector and cable are not supplied, so you need to provide them your-
self.

Direct connection is supported for relay or open-collector outputs and pos-
itive-ground optocoupler inputs. (Before connecting, confirm that voltage
and current ratings will not be exceeded.)

After setting up communications, it is possible to control measurement
with the TRIG signal while acquiring measurement data via a communica-
tions interface.

The instrument's external I/O input and output signals all operate from an
internal isolated power source, so power must not be supplied from the
PLC side.

| 12.6 Measurement Using a Computer

You can control the instrument with communication commands from a computer via the USB, GP-IB, RS-232C,
LAN interfaces. To enable communication, the communication conditions need to be set on the instrument.
For details on the communication condition settings, refer to "10.1 Setting the Interface" (p. 263).

For the details on the communication control procedure, refer to the supplied Communication Instruction

Manual (LCR Application Disk).

|oJ3u0) [eusdixg g| 49)deyd
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12.6 Measurement Using a Computer
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13.1 Connecting the Printer
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13.1 Connecting the Printer

Connecting the Printer

AWARN’NG Because electric shock and instrument damage hazards are present, always follow
== e the steps below when connecting the printer.

* Always turn off the instrument and the printer before connecting.

¢ A serious hazard can occur if a wire becomes dislocated and contacts another con-
ductor during operation. Make certain connections are secure.

NOTE The printer can be connected only when the Z3001 RS-232C interface is connected.

Recommended printer

The requirements for a printer to be connected to the instrument are as follows.
Confirm compatibility and make the appropriate settings on the printer before connecting it to the instrument.
See "13.2 Instrument and Printer Settings" (p. 333)

* Interface........ccccceeenne. RS-232C

» Characters per line....... At least 45

» Communication speed. 9,600 bps (Initial value)
» Databits........cccceeenneee 8bit (fixed)

e Parity....ccooceeiiiiiiiieees none (fixed)

e Stop bits ..eevviiiiiiieee 1bit (fixed)

* Flow control.................. none (Initial value)

NOTE The communication speed and flow control can be changed with instrument settings.
— = However, the instrument and printer must be configured with the same settings.
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Connecting the Printer to the Instrument

Procedure 4 Confirm that the instrument and Printer are
turned off.

Connect the AC Adapter to the Printer, and insert
the power plug into an outlet.

Connect the RS-232C Cable to the RS-232C
connectors on the instrument and printer.

Turn the instrument and printer on.

Connector pin assignments

12345 13 e 1
\___\E;/:_/ L--E-E-B-N-N-N-8-E-E-R-R-]
@\&/"1"/{0\?’\))@ ;oooooooooooo;
67809 25 i, 14
Z3001 RS-232C interface connector (9-pin) Printer Connector (25-pin)
Function Signal Pin Pi Signal Functi
Name n Name unction
Receive Data RxD 2 o0——o0 2 TxD Transmit Data
Transmit Data TxD 3 o—o0 3 RxD Receive Data
Signal or Common Ground GND 5 |o——o0 7 GND Signal or Common Ground
Request to Send RTS 7 4 RTS Request to Send
Clear to Send CTS 8 Z><2 5 CTS Clear to Send

NOTE » To use hardware flow control, you will need an RS-232C cable with RTS and CTS wires
DM I thatare connected each other (7-pin at instrument to 5-pin at printer or 8-pin at instrument
to 4-pin printer,) which is compatible with Interlink.
Hardware flow control cannot be used with cables whose RTS and CTS wires are shorted
together.
* When using a printer other than the recommended model, exercise care to choose a
model with compatible connector pin assignments.
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| 13.2 Instrument and Printer Settings

Make Instrument Settings

Procedure This operation is possible in any of the mode, mode and mode.

1 LCR Measurement Screen Interface Setting

Bunuud ¢} 193deyd

BAUD RATE = 9600 19200 38400 57600

Vac 978.2mY
lac 196.0uA
FREQ 1.0000kHz  JUDGE OFF OPEN  OFF HANDSHAKE OFF HARD | XON/OFF § BOTH
v 1.000V SPEED MED SHORT  OFF ---
LIMIT OFF AVG  OFF LOAD  OFF
RANGE AUTO 10k@ DELAY 0.0000s CABLE Om CR+LF
LOW Z OFF SYNC  OFF SCALE OFF -
J SYNC OFF DCBIAS OFF
2 Printer Settings
Press | PRINT | and select the printing
method.
G —_ BAUDRATE  Communication speed with the

printer

ZOYTUISVO 19200 | 38400 | 57600
—- HANDSHAKE Configuring flow control
XON/OFF | BOTH

HANDSHAKE OFF HARD
- Prints the measurement results as

text.
MODE MANUAL AUTO TYPE | TEXT SCREEN

TEXT

SCREEN Prints the screen.

Manual Print
Outputs the measurement values

MANUAL only when of the measure-

In ANALYZER mode (IM3533-01 only), ment screen is pressed.
[TYPE] cannot be selected. Auto Print
Only the screen can printed. Outputs the measurement values af-

ter measurement finishes.

3 Select and check each of the settings, and press 34Ul to close the setting screen.

The printer's communication speed (baud rate) and flow control settings are the same as the RS-232C settings.

If the communication speed is changed, you may need to increase the print speed. It is also necessary to change the
printer's communication speed setting. When the communication speed is increased, the printer may be unable to keep
up, preventing data from being printed properly.

If this occurs, use hardware or software flow control. For more information, see the instruction manual that came with
the printer.
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| 13.3 Printing

Before Printing
Verify that the instrument and printer settings (p. 333) are correct.

When the Printing Method is Set to

* Prints automatically after measurement completes.

+ Since measurement data is printed automatically, it is recommended to print using an external trigger.

* When set to use an external trigger, pressing causes the measurement data to be
printed.

When the Printing Method is Set to

Prints the state when BRGILIEN is pressed in the measurement screen.

When LCR Mode When ANALYZER Mode (IM3533-01 only)

ANALYZER

LCR : 2
FREQ[Hz] 181
4 . 99483k9 . 4. 99566k

OFF . 4, 99605k
4. 99625k

6 | 0.037 ° 4. 99652k

4.99724k
Vac 955, 9my
i lac 191, 4uA . 4, 99825k

INFORMATLON . 4, 99897k
FREQ 1.0000kHz  JUDGE OFF OPEN i 5. 00085k
" 1. 000V SPEED MED SHORT _ 5. 00320k
LIMIT OFF VG OFF LOAD _ ———
RANGE AUTO 10k& DELAY 0.0000s CABLE

LON Z OFF SYNC  OFF SCALE 5.00770k
J SYNC OFF DCBIAS OFF : 5. 00726k

ZOOM ON | INFO DC | PRINT I

When TRANSFORMER Mode

TRANS

10. 4851uH
10. 1926pH
N 1.01425

INFORMATLON

FREQ  1.0000kHz JUDGE OFF OPEN

v 1. 000V SPEED MED SHORT
LIMIT OFF AVG OFF LOAD

RANGE AUTO  10¢  DELAY 0.0000s CABLE
LOW Z OFF SYNC  OFF SCALE
J SYNC OFF

ZOOM ON |INFO MODEL PRINT TRIG 1 TRIG 2
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Example Printouts

The print content varies depending on the printer settings of the instrument.
See "13.2 Instrument and Printer Settings" (p. 333)

When LCR Mode

When the [TYPE] setting is

Normal measurement Comparator measurement BIN measurement

2 4.99300kohm 2 4.992bdkohm N 2 4.99188kohm

FH 0.014 deg FH 0.013 deg HI FH 0.015 deg
BINZ

Bunuud ¢} 193deyd

When the [TYPE] setting is

LLR

4.99177kQ

0
B o0.012
Vac 978.0u¥
OFF lac 195, Guh
FREQ  1.0COOkHz  JUDGE OFF OPEN  QOFF
v 1,000 SPEED  MED SORT  OFF
LIMIT OFF WG OFF LOAD  OFF
BANGE AUTD 10k DELAY 0.0000s CABLE O
LON 2 OFF SYNC OFF SCALE OFF
J SYC OFF OCBIAS OFF

_HQLE__ When the display is enlarged, the print type is text even when [TYPE] is set to .

When ANALYZER Mode (IM3533-01 only)

In ANALYZER mode, the [TYPE] setting can only be set to a copy of the screen.

NHNLYIER

FREQ[Hz 1 28] Bl 1

1. 0000k 4.99170k 0.015
1.0233k 4. 98544k 0.015
10471k 4.98617k 0.012
1.0715k  4.98507k 0.013
1.0885k  4.98643k 0.015
1.1220k  4.98733k 0.020
1.1432k  4.987T6k 0.015
11749k 4.99201k 0.021
1. 2023k 5. 00033k 0.018
1. 2303k 5. 00260k 0.0$18
1. 2589k 5. 00526k 0.008
1.2882k 5. 00750k 0.0n

When TRANSFORMER Mode
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When the [TYPE] setting is When the [TYPE] setting is

Normal measurement o

L 308.71bull  303.6b3ul N 1.00010

301. 702uH

301.625.H
B 1.00013
Comparator measurement u IN
L= 305.7hbull  303.71%ull N 1.000086 IH e e s wo i

LON I OFF SYNC OFF SCALE OFF

_HQLE_ When the display is enlarged, the print type is text even when [TYPE] is set to .

CONTINUOUS measurement mode

When the [TYPE] setting is |_TEXT | or | SCREEN |

When measurement values are being displayed, they are printed as text.
When ANALYZER (IM3533-01 only) results are being displayed, they are printed as a copy of the

Measurement value display ANALYZER result display

001 2 4.99076kchm PH 0.015 deg - —- FREGIZ] 7101 7L ]
DH

0027  4.99086kohm PH  0.015 des IN HI Lok Lemk 00®
10715k 4.99632K 0.015 l
1.0965k  4.99679K 0.01

004 7 4.99048kchm  PH 0.012 deg BIN3 hrresulbeciio o o
11432k 490761 0.018

nng 7 SHEEP PH SWEEP 11749k 4. 99836k 0.014 I
1. 2023k 5.00076k 0.06
1.2303k  5.00289k 0.016
1.2589K  5.00527k 0.014
1.2882k  5.00789k 0.004 '

NOTE The printer cannot be configured in CONTINUOUS measurement mode. To change the
I e printer settings, place the instrument in LCR mode, ANALYZER mode (IM3533-01 only), or
TRANSFORMER mode.
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14.1 General Specifications

Chapter 14

All of the AC voltage and AC current values shall be RMS values.

14.1 General Specifications

1.Basic Specifications

Measurement mode

Measurement items

Display range

(1) LCR mode: Measurement with single condition
(2) ANALYZER mode (IM3533-01 only): Measurement frequency sweep
* No. of measurement points: 2 to 801
+ Sweep method: Normal sweep START-STOP
* Display: List display
(3) TRANSFORMER mode: Measurement using a single condition
(4) CONTINUOUS measurement mode: Continuous measurement of saved conditions
* LCRmode.................. Up to 60
+ ANALYZER mode ...... Up to 2 (IM3533-01 only)
* Continuous measurement using mixed LCR mode and ANALYZER mode operation is
also supported (IM3533-01 only).

(1) LCR mode, ANALYZER mode:
Z (Impedance), Y (Admittance), 6 (Phase angle), Rs (Equivalent series resistance
(ESR)), Rp (Equivalent parallel resistance), X (Reactance), G (Conductance),
B (Susceptance), Ls (Equivalent series inductance), Lp (Equivalent parallel inductance),
Cs (Equivalent series capacitance), Cp (Equivalent parallel capacitance), Q (Q factor),
D (Loss coefficient tand), Rdc (DC resistance), T (Temperature)

(2) TRANSFORMER mode:
N (winding ratio), M (mutual inductance), AL (inductance difference)

Parameters Display range (6 digit)
z 0.00m to 9.99999GQ
Y 0.000n to 9.99999GS
0 +0.000 to 999.999°
Rs, Rp, X, Rdc +0.00m to 9.99999GQ
G,B +0.000n to 9.99999GS
Cs, Cp +0.0000p to 9.99999GF
Ls, Lp, M, AL +0.00000p to 9.99999GH
D +0.00000 to 9.99999
Q +0.00 to 9999.99
A% +0.000 to 999.999%
T -10.0 to +99.9°C
N 0.00000f to 999.999G
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14.1 General Specifications

1.Basic Specifications

Measurement frequency

Output impedance
(Hc terminal, when 1 kHz)

Measurement signal level

Measurement range

(1) Frequency range
1 mHz to 200 kHz
(2) Setting resolution
0.001 Hz t0 99.999 Hz......... 1 mHz steps
100.00 Hz t0 999.99 Hz....... 10 mHz steps
1.000 kHz t0 9.9999 kHz.....100 mHz steps
10.000 kHz to 99.999 kHz...1 Hz steps
100.00 kHz to 200.00 kHz...10 Hz steps
(3) Frequency accuracy
+0.01% of setting or less

Normal mode: 100 Q 10 Q
Low impedance accuracy mode: 25 Q £5 Q)

(1) Open circuit terminal voltage (V) mode and constant voltage (CV) mode
* Level range
Normal mode: 5 mV to 5 V, maximum 50 mA
Low Z high accuracy mode: 5 mV to 2.5 V, maximum 100 mA
+ Setting resolution 1 mV steps
» Setting accuracy +10% of setting £10 mV
(2) Constant current (CC) mode
» Level range
Normal mode: 10 pA to 50 mA, maximum 5 V
Low Z high accuracy mode: 10 pA to 100 mA, maximum 2.5V
 Setting resolution 10 pA steps
» Setting accuracy  *10% of setting £10 A
The measurement range is determined according to impedance Z.

The values of the other measurement items can be calculated.
Ranges: 100 mQ, 1 ©2, 10 ©2, 100 ©, 1 kQ, 10 kO, 100 kQ2, 1 MQ, 10 M, 100 MQ (10 ranges)

Measurement range | Guaranteed Accuracy 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 100kQ
10 kQ 800 Q to 100 kQ 800 Q to 10 kQ
1kQ 80 Q2 to 10 kQ 80 Qto1kQ
100 Q 8Qto 100 8 Q10100 Q
100 800 mQ to 10 Q 800 MQ 0 10 Q
10 80 mQ to 1Q 80mQto1Q
100 mQ 10 mQ to 100 mQ 0 Q10100 mQ

+ The guaranteed accuracy range differs depending on the measurement conditions

(p.347).

» Out of guaranteed accuracy is displayed when out of the ranging range
OVERFLOW or UNDERFLOW is displayed when out of the A/D input range
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14.1 General Specifications

1.Basic Specifications

Low Z High Accuracy Mode - Improves measurement accuracy in the 100 mQ and 1 Q ranges.
The measurement current is increased (maximum 100 mA, maximum applied voltage 2.5
V) and the measurement accuracy is improved by setting the output resistance to 25 Q.
» Low Z high accuracy mode is only available for the 100 m€2 and 1 Q ranges.

Period of guaranteed
accuracy

Warm-up time
Measurement time
Measurement speed
Terminal structure
Backup battery life
Product warranty period

Setting range of low Z high accuracy mode

Measurement
range

No

to 1 kHz to 10 kHz to 100 kHz to 200 kHz

100 MQ2

-

10 MQ

1 MQ

100 kQ2

10 kQ2

1kQ

100 Q

10Q

Normal mode only (low Z high accuracy mode setting disabled)

© (o | NI ||~ W|DN

1Q

100 mQ)

-
o

Low Z high accuracy mode/ normal mode

1 year

At least 60 minutes

Approx. 2.0 ms (1 kHz, FAST, no screen display)
FAST, MED, SLOW, SLOW2

4-terminal structure

Approx. 10 years (25°C (77°F) reference value)

3 years

2.Function

Monitor functions

Limit function

DC bias measurement

(1) Monitor voltage
* Monitor range

0.000 V to 5.000 V

» Monitor accuracy +10% rdg. £10 mV

(2) Monitor current
* Monitor range

0.000 mA to 100.0 mA

* Monitor accuracy *10% rdg. 10 pA
(1) Current limit (when V or CV)

+ Limit range
+ Limit accuracy

0.01 mA to 100.0 mA
+10% rdg. £10 pA

(2) Voltage limit (when CC set)

+ Limit range
* Limit accuracy

0.005 V to 5.000 V
+10% rdg. 10 mV

Superimposing a DC voltage and then performing measurement is possible.
DC voltage Normal mode: -5.00 V to 5.00 V (10 mV resolution)

Low Z high accuracy mode: -2.50 V to 2.50 V (10 mV resolution)
Generation accuracy: £10% of setting £(VAC 0.01 + 30 mV)
*VAC: AC signal voltage setting [V]
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2.Function

DC resistance
measurement

Temperature measurement
function

Average

Trigger function
Trigger delay

BIN measurement

Comparator

Compensation

Correlation compensation

Residual charge protection
function

(Provides protection against
a discharge voltage from a
charged capacitor)
Magnification display
function

CONTINUOUS
measurement

Display digits setting
function

Display setting function
Key-lock function

Trigger synchronous output
function

Panel save and load
function

Settable when setting the Rdc measurement item.
The measurement condition when DC resistance measurement is settable to other than AC
measurement
* Measurement signal level: Normal mode: Fixed at 2 V
Low Z high accuracy mode: Fixed at 2 V
Occurrence accuracy: £10% of setting £20mV
+ Measurement range, measurement speed, average, Adjustment delay, line frequency
» Temperature correction function: Converts data to referen
Reference temperature settings range ....... -10°C to 99.9°C
Temperature coefficient setting range ........ -99,999 ppm to 99,999 ppm

Temperature can be measured when the temperature T measurement parameter is set.

» Dedicated temperature probe: 9478 (option)

* Measurement range: -10.0°C to 99.9°C

» Guaranteed accuracy range: -10.0°C to 99.9°C

» Measurement accuracy: +0.5% rdg +£1°C

» Ambient temperature: From 0°C to 18°C and 28°C to 40°C, add 0.02°C/°C to the mea-
surement accuracy.

« Sampling time: Approx. 640 ms

1 to 256 (1 step)
An internal trigger or external trigger can be set.
010 9.999 s (0.001s resolution)

10 classifications for 2 items, OUT OF BINS
Absolute value setting, A% setting, % setting

* LCR mode:
First item: HI/IN/LO
Third item: HI/IN/LO
Absolute value setting, A% setting, % setting
+ TRANSFORMER mode:
HI/IN/LO relative to calculation items
Absolute value setting, A% setting, % setting
» Open and short circuit compensation
» Load circuit compensation
+ Cable length compensation
IM3533: 0 m, 1 m (Guaranteed accuracy up to 4 m)
IM3533-01:0m, 1 m,2m, 4 m

Enter the compensation coefficients a and b of the following expression.
[Measurement value after compensation] = a X [measurement value] + b

V = !—Q
N C
C: Capacitance [F] of test sample

However, V = maximum 400 V

The display of measurement values and comparator judgment results can be magnified.
Perform continuous measurement with saved conditions from the screen.

The number of display digits for measurement values can be set to 3, 4, 5, and 6.
However, the setting differs depending on the parameter. (The initial value is 6 digits)

The LCD can be set to ON/OFF.

Can be enabled and disabled by front panel key operation.
Can be enabled and disabled by password input

Applies a measurement signal during analog measurement only.

LCR mode, TRANSFORMER mode: A total of 60 measurement conditions can be saved.
ANALYZER mode: Two measurement conditions can be saved.

Compensation value only: 128 different measurement conditions can be saved.

Any measurement condition can be read by key operation or a control signal via the EXT /0.
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2.Function
Memory function 32,000 measurement result items can be saved to the instrument.
(Reading via USB, GP-IB, RS-232C and LAN is possible. GP-IB, RS-232C, and LAN inter-
faces are optional.) o
Contact check (1) 4-terminal contact check g‘
Performs a contact (disconnection) check between Hgyr and Hpot and between Loyr =
and LPOT' 2
The threshold can be changed: 1 to 5 (5: high sensitivity, low contact resistance value) -
(2) HIGH-Z reject function (detection of OPEN state during 2-terminal measurement) B
When the measurement value is higher than the judgment reference, a contact error is _g’
output. ®
Judgment reference: Can be set to 0% to 30,000% (1% resolution) of range full-scale. ‘_L’h
Error output: An error is output from the EXT I/O. g'
Print function The measurement values can be printed. g
*Requires Z3001 RS-232C Interface and RS-232C-compatible printer. a
Buzzer sound * The buzzer for the comparator judgment result (IN or NG) can be set to ON/OFF.
* The buzzer sound for key input can be set to ON/OFF.
* Any of four buzzer tones can be selected.
TRANSFORMER Winding ratio (N), mutual inductance (M), and inductance difference (AL) can be measured.
L1
Winding ratio N = (E) (L1: Primary-side L; L2: Secondary-side L)
. _ (La-Lb) . . e . .
Mutual inductance M = — (La: In-phase, in-series L; Lb: Reverse-phase, in-series L)
Inductance difference AL = LI - L2 (L1: Primary-side L; L2: Secondary-side L)
3.Interface
Display 5.7-inch color TFT, touch panel
Handler interface Equipped as standard
USB interface Equipped as standard, full speed/hi speed compatible
USB memory Measurement conditions, measurement values, and screens can be saved.

Measurement conditions can be loaded.
Supported operations: display of saved measurement values and screens, file deletion, fold-
er creation, and formatting

Optional units Model Z3000 GP-IB Interface (Option)

Model Z3001 RS-232C Interface (Option)
Model Z3002 LAN Interface (Option)

4.Environmental and Safety Specifications
Operating temperature and 0 to 40°C (32 to 104°F), 80% RH or less (non-condensating)

humidity

Storage temperature and 10 to 55°C (14 to 131°F) 80% RH or less (non-condensating)

humidity

Operating environment Indoors, pollution degree 2, altitude up to 2000 m (6562-ft.)

Rated supply voltage AC100 V to 240 V

Rated supply frequency 50/ 60 Hz

Maximum rated power 50 VA

consumption

Dimensions Approx. 330 W x 119 H x168 D mm (12.99" W x4.69" H x6.61" D) (excluding protrusions)
Mass Approx. 3.1 kg (109.3 oz.)

Applicable StandardsSafety EN61010
EMC EN61326 Class A

Dielectric strength Between the power wire and ground wire: 1.62 kV AC for 1 minutes
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5.Accessories, Options

Accessories Power Cord..........ooieeiiiiiieiiieiiiiee e
Instruction Manual ...............cccoceeiiiiiiiee e,
LCR Application Disk
(Communications instruction manual [PDF format], explanation of communications commands,
USB driver, sample application)

Options Model 9262 Test Fixture
Model 9263 SMD Test Fixture
Model 9677 SMD Test Fixture
Model 9699 SMD Test Fixture
Model IM9100 SMD Test Fixture
Model IM9110 SMD Test Fixture
Model L2000 4-Terminal Probe
Model 9140-10 4-Terminal Probe
Model L2001 Pincher Probe
Model 9261-10 Test Fixture
Model 9500-10 4-Terminal Probe
Model Z3000 GP-IB Interface
Model 23001 RS-232C Interface
Model Z3002 LAN Interface
Model 9478 Sheath Type Temperature Probe
Model 9268-10 DC Bias Voltage Unit
Model 9269-10 DC Bias Current Unit
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| 14.2 Measurement Range and Accuracy

Impedance measurement

The measurement accuracy is calculated from a basic accuracy, which is based on the accuracy for
impedance Z (% rdg.) and phase angle 0 (° ), and the following coefficients.

Measurement accuracy = Basic accuracy X CxDxE xF x G

C: Level coefficient/ D: Measurement speed coefficient/ E: Cable length coefficient/
F:DC bias coefficient/ G: Temperature coefficient
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Basic accuracy

Measurement conditions of basic accuracy coefficient table
» Using the Model 9262 Test Fixture
* Measurement speed: SLOW2
Cable length: 0 m
Operation 60 minutes after the power is turned on.
» Open circuit compensation and short circuit compensation both being performed.
» Temperature and humidity: 23+5°C, 80 %RH or less

When the measurement conditions differ from the above, multiply the level coefficient (C), measure-
ment speed coefficient (D), cable length coefficient (E), DC bias coefficient (F), and temperature coeffi-
cient (G) by the basic accuracy.

The basic accuracy is calculated by determining coefficient A and B from the basic accuracy coefficient
table in accordance with the measurement frequency and measurement range, and then using the fol-
lowing expression.

The basic accuracy becomes the accuracy [%] of Z and accuracy [° ] of .

Basic accuracy formula

1kQ
range or more 10 % X
Basicaccuracy=+ |A+Bx | — -1
! tracy ‘ Range [Q]

Range[Q] ]
Q]

Zx: Impedance (effective value or value obtained by the following expression) of the test sample

100 Q range or less
Basic accuracy = + [A +Bx

Zx[Q] = o L [H] (when 0 = 90°)
- ' (wheno=-90)
o C [F]
= R[Q] (when 6 = 0°)

NOTE See "Example calculation of basic accuracy" (p. 348)




344

14.2 Measurement Range and Accuracy

Accuracy table (IM3533 and IM3533-01)

Upper portion: Impedance Z (Unit: %) Lower portion: Phase angle 0 (Unit: °

Rande 1 mHz to 100.00 Hz to 1.0000 kHz to 10.001 kHz to 100.01 kHz to
g 99.999 Hz 999.99 Hz 10.000 kHz 100.00 kHz 200.00 kHz

100 MQ
A=5 B=3 A=2 B=2 A=2 B=2 - - - -
A=05 B=03 A=08 B=1 A=0.5 B=0.3 A=0.5 B=0.3 =3 B=2 - -
10 MQ
A=08 B=05 A=04 B=0.2 A=04 B=0.2 =2 B=2 - -
A=0.2 B=0.1 A=04 B=0.08 A=0.3 B=0.05 A=0.3 B=0.05 A=0.7 B=0.08 A=1 B=0.5
1Mo A=03 B=0.08 A=0.2 B=0.02 A=0.2 B=0.02 A=15 B=0.08 =3 B=0.5
A=0.1 B=001 A=03 B=0.03 A=0.2 B=0.03 A=0.15 B=0.02 A=0.25 B=0.04 A=04 B=03
100 ke A=0.3 B=0.02 A=0.1 B=0.02 A=0.1 B=0.015 A=04 B=0.02 A=12 B=03
A=0.1 B=0.01 A=03 B=0.025 A=0.2 B=0.025 | A=0.05 B=0.02 A=0.2 B=0.025 | A=0.3 B=0.03
1046 A=0.3 B=0.02 A=0.1 B=0.02 A=0.03 B=0.02 A=04 B=0.02 A=0.6 B=0.05
A=0.1 B=001 A=03 B=0.02 A=0.2 B=0.02 A=0.15 B=0.02 A=0.2 B=0.02 A=0.3 B=0.02
The A=0.2 B=0.02 A=0.1 B=0.02 A=0.08 B=0.02 A=04 B=0.02 A=0.6 B=0.02
A=0.1 B=0.02 A=04 B=0.02 A=0.3 B=0.02 A=0.15 B=0.02 A=0.2 B=0.02 A=0.3 B=0.03
1000 A=0.2 B=0.01 A=0.15 B=0.01 A=0.1 B=0.01 A=04 B=0.02 A=0.6 B=0.02
A=02 B=015 A=05 B=02 A=04 B=0.05 A=0.3 B=0.05 A=0.3 B=0.05 A=04 B=0.2
100 A=0.3 B=01 A=0.3 B=0.03 A=0.15 B=0.03 A=0.75 B=0.05 A=15 B=0.1
A=03 B=03 A=2 B=1 A=0.6 B=0.3 A=04 B=0.3 A=04 B=0.3 A=1 B=1
e =1 B=0.6 A=0.5 B=0.2 A=0.25 B=0.2 =1 B=0.2 A=2 B=0.5
=3 B=3 A=10 B=10 A=3 B=3 A=3 B=2 A=2 B=2 A=4 B=3
100 mQ
A=6 B=6 A=2 B=2 A=2 B=1.5 A=2 B=1.5 A=3 B=4

The following value is added to the basic accuracy when performing temperature correction during DC resis-
tance measurement:

-1 OoatoAt
1 +(Xtox(t+At-t0)

[%]

t0: Basic temperature [°C]

t.  Current temperature [°C]

At:  Temperature measurement accuracy
Olyp :Temperature coefficient at t0 [1/ °C]

C Level coefficient
The coefficient corresponding to the setting for measurement level is obtained from the measurement level
coefficient table and then multiplied by the basic accuracy.

AC measurement

0.2
Level coefficient 1+ — 1 1+ =
\Y \

V: Setting value (equivalent to when V mode) [V]

DC resistance measurement

I -

Level coefficient 1
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D Measurement speed coefficient

The coefficient corresponding to the setting for measurement speed is obtained from the measurement speed
coefficient table and then multiplied by the basic accuracy.

When the measurement frequency is 0.001 Hz to 0.999 Hz, the SLOW?2 coefficient is used, regardless of the
measurement speed.

AC measurement

speed coefficient
DC resistance measurement 4 3 2 1

When the waveform averaging function is enabled, the coefficient corresponding to the set measurement
waveform count is obtained from the measurement speed coefficient table at the time of waveform averaging
and then multiplied by the basic accuracy.
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Measurement speed coefficient table when the waveform averaging function is enabled

Measurement speed coefficient
e B IR T IR B

DC (line frequency: 50 Hz) 1to 24 1t02 3to4 5t0 19 20to 24
1to 24 1to 2 3to5 6 to 23 24

DC (line frequency: 60 Hz)

Outside Measurement speed coefficient
Frequency band Settable range | guaranteed

2 0.001 Hz to 0.999 Hz 1 - - - - 1

3 1.000 Hz to 10.000 Hz 1to 4 - 1 2 3 4
4 10.001 Hz to 39.999 Hz 1to0 10 - 1 2to4 5t09 10
) 40.000 Hz to 99.999 Hz 1to 40 - 1 2to4 5to 39 40
6 100.00 Hz to 300.00 Hz 1to 50 - 1 2to4 5to0 49 50
7 300.01 Hz to 500.00 Hz 1to 200 - 1 2t09 10 to 199 200
8 500.01 Hz to 1.0000 Hz 110 300 - 1to4 5to 19 20 to 299 300
9 1.0001 kHz to 2.0000 kHz 1 to 600 1 2to7 81to 39 40 to 599 600
10 2.0001 kHz to 3.0000 kHz 1to 1200 1to3 4 to 11 12t0 59  60to 1199 1200
11 3.0001 kHz to 5.0000 kHz 1 to 2000 1to 5 61to 19 20t0 99 100 to 1999 2000
12 5.0001 kHz to 10.000 kHz 1 to 3000 1109 10 to 39 40to 199 200 to 2999 3000
13 10.001 kHz to 20.000 kHz 1to 1200 1to 3 4to 15 16to79  80to 1199 1200
14 20.001 kHz to 30.000 kHz 1 to 480 1 2to5 6to 23 24 t0 479 480
15 30.001 kHz to 50.000 kHz 1to 800 1 2t09 10 to 39 40 to 799 800
16 50.001 kHz to 100.00 kHz 1to 1200 1to 3 4t015 16t0 79 80 to 1199 1200
17 100.01 kHz to 200.00 kHz 1 to 2400 1to7 8 to 31 32t0 159 160 to 2399 2400

NOTE When the measurement frequency falls outside the guaranteed accuracy, instrument
- ——= operation is considered to be outside the guaranteed accuracy.
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E Cable length coefficient
The coefficient corresponding to the setting for measurement cable length is obtained from the measurement
cable length table and then multiplied by the basic accuracy.

fm fm
10 kQ range or less 1.2 15+100 2+%

fm

QU

1.5 20

Cable length IM3533
coefficient 100 kQ range or greater 1 1.2 2+ :—rg-
IM3533-01 1 1.2 1.5 2

fm: Measurement frequency [kHz]
* IM3533 guaranteed accuracy range (frequency)

_ Cable length 10 k2 range or less 100 k2 range or greater

Up to 200 kHz

Guaranteed accuracy range m Up to 200 kHiz
(frequency) 2m Up to 200 kHz Up to 100 kHz
4m Up to 200 kHz Up to 10 kHz

* IM3533-01 guaranteed accuracy range (frequency)
Om/1m/2m/4 m: Up to 200 kHz (no limit)

F DC bias coefficient
The coefficient corresponding to the setting for ON/OFF of DC bias is obtained from the DC bias coefficient
table and then multiplied by the basic accuracy.

_ DC Bias Setting OFF DC Bias Setting ON

DC bias 1 5
coefficient

G Temperature coefficient
The coefficient corresponding to the operating temperature is obtained from the operating temperature coeffi-
cient table and then added to the basic accuracy.

_ 0°C <t <18°C, 28°C < t < 40°C 18°C < t<28°C

Temperature 140.1 X |t - 23| 1
coefficient

When the operating temperature (t) is 23°C +5°C, the coefficient is 1.
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Guaranteed Accuracy Range
The guaranteed accuracy range is as follows. The guaranteed accuracy range varies with the sample’s
impedance.

Range Samole impedance 0.001 Hz to 100.00 Hzto | 1.0000 kHz to | 10.001 kHz to | 100.01 kHz to O

9 pieimp 99.999 Hz 999.99Hz | 10.000kHz | 100.00kHz | 200.00 kHz 2

100 MQ 8 MQ to 200 MQ g-

0.101Vto 5V ®

10 MQ 800 kQ to 10 MQ -

0.501Vto5V N

1 MQ 80 kQ to 1 MQ 0.05Vto5V 0.101Vto 5V o

100 kQ 8 kQ to 100 kQ 0.05Vto5V [0.101Vto5V °

10 kQ 800 Q to 10 kQ %

1kQ 80 Q2 to 1 kQ 0.005 V to 5V 8

~

100 Q 80 to 100 Q o

=2

100 800 mQ to 10 Q 0.05Vto5V 7
10 80mQto1Q 0.101 Vto 5 V2
100 mQ 10 mQ to 100 mQ 0.501 Vto 5V

*1 The guaranteed accuracy range during DC bias operationis 1 V to 5 V.
*2 The guaranteed accuracy range during DC bias operation is 0. 501 Vto 5 V.

0.001 Hz to 100.00 Hz to | 1.0000 kHz to | 10.001 kHz to | 100.01 kHz to

Range | Sampleimpedance | ‘g9 q991, | 999.99Hz | 10.000kHz | 100.00 kHz | 200.00 kHz

10 MQ 10 MQ to 100 MQ

0.101Vto5V
1MQ 1 MQ to 10 MQ
0.501Vto5V
100 kQ 100 kQ2 to 1 MQ 0.05Vto5V 0.101Vto 5V
10 kQ 10 kQ to 100 kQ 0.05Vto5V [0.101 Vo5V
1kQ 1kQ to 10 kQ2 0.005 V to 5V

The above voltages are the voltage settings equivalent to when V mode.
The maximum measurement signal level value in low Z high accuracy mode is 2.5 V.

NOTE * The above measurement specification was determined using a 1.5C-2 V coaxial cable
-~ with an established cable length for the instrument.
Using a cable other than a 1.5C-2 V, or a cable that not an established length for the
instrument in question increases the chance of measurement inaccuracy. A large capac-
itance between the H terminal and grounding capacitance (GND) or the L terminal and
GND may result in measurement inaccuracy. Please set the GND to 10 pF or less.

* When measuring capacitors with an impedance of 100 kQ or greater with a measure-
ment frequency of 1 Hz or lower, the instrument may indicate UNDERFLOW, and you
may experience significant variation in measurement values. If UNDERFLOW is indi-
cated, you can lower the measurement range in order to measure the part. In this case,
measurement values should be used for reference purposes only as the accuracy speci-
fications may not be satisfied.
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Example calculation of basic accuracy

* Impedance (Z=50 Q) basic accuracy
(For example) Measurement conditions: measurement frequency=10 kHz, measurement speed=SLOW2

Accuracy table (p.344)

1.0000 kHz to
10.000 kHz

10 kQ

A=0.15 B=0.02 — 7
100 O

A=01 B=0.01 - 0
10 Q

1. Because Zis 50 Q, the 100 Q measurement range will be used.

2. Obtain the Z coefficients A and B from the accuracy table (p.344) and then calculate the basic
accuracy of Z.

In the 10 kHz/100 Q range, the accuracy table (p.344) yields the values A = 0.15 and B = 0.02.
Using the basic accuracy formula (p.343) for 100 Q or less ranges,

100
50

-1 } =+0.17%

Z accuracy=z (0.1 5+0.02 x

3. Similarly, calculate the basic accuracy of 0.
The accuracy table (p.344) yields the values A = 0.1 and B = 0.01

Using the basic accuracy formula (p.343) for 100 Q and lower ranges,

100
0 accuracy=+ |0.1+0.01 x 0

-1 } =+0.11°




349

14.2 Measurement Range and Accuracy

» Capacitance (Cs=160 nF) basic accuracy
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(For example) Measurement conditions:measurement frequency=1 kHz, measurement speed=SLOW?2

Accuracy table (p.344)

1.0000 kHz to
10.000 kHz

100 kQ

A=0.05 B=0.02 — 7
10 kQ

A=0.03 B=0.02 —0
1kQ

1. Measure the sample’s Z and 0 values using auto-ranging.
2. Assume that the measured Z and 0 values are as follows:
Z=1.0144 kQ, 6 = -78.69°
Because Z is 1.0144 Q, the 10 kQ2 measurement range will be used.
3. Obtain the Z coefficients A and B from the accuracy table (p.344) and then calculate the

basic accuracy of Z. In the 1 kHz/10 kQ range, the accuracy table (p.344) yields the values
A =0.05and B =0.02.

Using the basic accuracy formula (p.343) for 1 kQ or more ranges,

10%x1.0144x103
-1 J = +0.05%

10x103

4. Similarly, calculate the basic accuracy of 0.
The accuracy table (p.344) yields the values A = 0.03 and B = 0.002.
Using the basic accuracy formula (p.343) for 1 kQ or more ranges,

10x1.0144x103
0 accuracy=+ |0.03+ 0.02 x -1 ’ = 10.03°
10x103

Z accuracy=+ E).05+ 0.02 x

5. Calculate the range within which Z and 0 values can be acquired from the basic accuracy.

Zmin =1.0144 kQ x (1 - 0.05 )=1.0139 kQ
100 ’
Zmax = 1.0144 kQ x (1 + 10005 )=1.0149 kQ

Omin = -78.69 - 0.03 = -78.72°
Omax = -78.69 + 0.03 = -78.66°

6. Calculate the range within which Z and 0 values can be acquired from the basic accuracy.

(For more information about the Cs calculation formula, see "Appendix1 Measurement Parameters
and Calculation FormL11Ia“(p. A1).)

Csmin = - = 159.90nF ...-0.0625%
wxZmaxxsinOmin

1

Csmax = - = 160.10nF ...0.0625%
®xZminxsinOmax

o = 2x1txf f = frequency [HZz]

7. Consequently, the Cs basic accuracy is £+0.0625%.




351

14.2 Measurement Range and Accuracy

Conversion table from C and L to |Z|

IZI 1000F 1MH 100kH 10kH 1kH 9
100nF— 10nF— 1nF p ( 100F—(  {oF (01 F 2
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=~ = - - o
~
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Frequency (Hz)

Temperature measurement

Pt sensor

Sheath-type temperature probe
HIOKI 9478

Measurement conditions
At least 60 min. after power supply activation
Temperature and humidity: 23+5°C, 80% rh or less

Accuracy
Guaranteed accuracy range -10.0°C t0 99.9°C
Accuracy +0.5%rdg+1°C ™’
Sampling time Approx. 640 ms

*1 Indicates the accuracy of the instrument used in combination with the 9478 Sheath Type Temperature Probe.
For ambient temperatures of 0°C to 18°C and 28°C to 40°C, add 0.02°C/°C to the measurement accuracy.
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14.3 About Measurement Times and
Measurement Speed

Measurement times differ depending on the measurement conditions. Refer to the following values.

NOTE All of the values are reference values. Note that they may differ depending on the condi-
tions of use.

Analog measurement signal (INDEX)

| _FasT | _mep | siow sLow?

DC (line frequency: 50 Hz) 43 ms 123 ms 203 ms 803 ms
DC (line frequency: 60 Hz) 37 ms 103 ms 203 ms 803 ms
0.001 Hz to 0.999 Hz Tfs+3ms Tfs+3ms Tfs+3ms Tfs+3ms
1.000 Hz to 10.000 Hz Tfs+3ms 2XTfs+3ms 3XTfs+3ms 4XTfs+3ms
10.001 Hz to 39.999 Hz Tfs+3ms 2XTfs+3ms 5X Tfs+3ms 10 X Tf s + 3 ms
40.000 Hz to 99.999 Hz Tfs 2XTfs 5XTfs 40 X Tfs
100.00 Hz to 300.00 Hz Tfs 2XTfs 5XTfs 50 X Tfs
300.01 Hz to 500.00 Hz Tfs 2XTfs 10X Tfs 200 X Tfs
500.01 Hz to 1.0000 kHz Tfs 5XTfs 20 X Tfs 300 X Tfs
1.0001 kHz to 2.0000 kHz 2XTfs 8XTfs 40X Tfs 600 X Tfs
2.0001 kHz to 3.0000 kHz 4 XTfs 12X Tfs 60 X Tfs 1200 X Tfs
3.0001 kHz to 5.0000 kHz 6 XTfs 20X Tfs 100 X Tf s 2000 X Tfs
5.0001 kHz to 10.000 kHz 10X Tfs 40 X Tfs 200 X Tfs 3000 X Tfs
10.001 kHz to 20.000 kHz 20X Tfs 80 X Tfs 400 X Tf s 6000 X Tfs
20.001 kHz to 30.000 kHz 50 X Tfs 150 X Tf s 600 X Tfs 12000 X Tfs
30.001 kHz to 50.000 kHz 50 X Tfs 250 X Tf s 1000 X Tf s 20000 X Tfs
50.001 kHz to 100.00 kHz 100 X Tf s 400 X Tf s 2000 % Tfs 30000 * Tfs
100.01 kHz to 200.00 kHz 200 X Tfs 800 X Tfs 4000 X Tf s 60000 X Tfs

Tf[s]=1 = measurement frequency[Hz]
Tolerance: +5% 0.2 ms

* When the contact check function has been enabled, the following time will be added to INDEX depend-
ing on the contact check timing.

Contact check timing _

BEFORE 2.5ms
AFTER 1.0 ms
BOTH 3.0ms

» Use of the BEFORE or BOTH contact check settings will result in longer analog measurement times
since the trigger synchronous output function's wait time is automatically allowed to elapse after the
contact check before measurement is started.

The above values are reference values based on use of the initial value for the wait time setting.
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Measurement times (EOM)

Measurement times=INDEX+A+B+C+D+E+F

(9]
A. Calculation time (no OPEN /SHORT/ LOAD compensation, HOLD range, no screen display, nor- 3
mal measurement) 'g..
([ fasT | w0 | s.ow | siow: 2
All frequencies 1.0 ms B
Tolerance: £10% %0.1 ms -g’
8
=
B. OPEN/ SHORT/ LOAD compensation 8
OPEN/ SHORT/ LOAD 5
compensation a
No 0.0 ms
Yes MAX 0.4 ms

C. Measurement mode

Measurement mode ]

Normal measurement 0.0 ms
Comparator measurement MAX 0.4 ms
BIN measurement MAX 0.8 ms

E. Saving to memory

Saving to mamory [—

Memory function ON/IN MAX 0.4 ms
Memory function OFF 0.0 ms

F. Contact check function

BEFORE 0.5ms
AFTER 1.0 ms
BOTH 1.5 ms
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* When the frequency is changed:
When the frequency is changed, the wait time is 1 ms.
However, a 3 ms wait time will be used if the measurement frequency change spans the two ranges of
(1 mHz to 39.999 Hz) and (40 Hz to 200 kHz).

* When switching levels
When the AC signal level is changed, the wait time is 1 ms.

« When switching ranges
When the range is changed, the wait time is 1 ms.
Also, when low Z impedance high accuracy mode is turned ON/OFF, the wait time is 1 ms.

* When DC bias
When DC bias is changed to ON/OFF and when the DC bias level is changed, the wait time is 1 ms.

* When DC resistance measurement
When switching from AC measurement to DC resistance measurement, the wait time is 3 ms.

* When panel load
After all changes have been made, the maximum applicable wait time listed above will be used.
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| 15.1 Inspection, Repair and Cleaning

Before requesting instrument repair or inspection, please read "Before returning for repair” (p. 357) and
Section "Error display” (p. 362).

Inspection and Repair

AWARN’NG Do not attempt to modify, disassemble or repair the instrument; as fire, electric shock
== ey and injury could resulit.

(9]
-
Q
S
(=g
@
=
N
(3]
=
D
=
-
@
=
Q
=
3]
o
Q
=
o
7
3
(2]
@

NOTE * If damage is suspected, check the "Before returning for repair" (p. 357) section before
~  contacting your dealer or Hioki representative.
* If the fuse blows, do not attempt to replace the fuse or repair the instrument: contact your
authorized Hioki distributor or reseller.
* If damage is suspected, check the"Before returning for repair" (p. 357) section before
contacting your dealer or Hioki representative.
However, in the following cases, immediately stop using the instrument, unplug the
power cord and contact your authorized Hioki distributor or reseller.
* When the nature of the damage is clearly evident
* When measurement is impossible
« After long-term storage in adverse conditions such as high temperature or humidity
« After being subject to severe shock during transport
+ After severe exposure to water, oil, or dust (internal insulation can be degraded by oil
or water, causing increase hazard of electric shock or fire)

Replaceable Parts

Certain parts require replacement periodically and at the end of their useful life: (Useful life depends on
the operating environment and frequency of use. Operation cannot be guaranteed beyond the following

periods)
Part RemarksLife Remarks
Electrolytic The useful life of electrolytic capacitors depends on the operating environ-
. Approx. 10 years o .
Capacitors ment.Periodic replacement is necessary.

The instrument incorporates a lithium battery for backup. The life of the back-
up battery is approximately 10 years. If the date and time greatly differ from
Lithium battery Approx. 10 years the actual date and time when the power is turned on or a backup error ap-
pears at startup, it is time to replace the battery.

Contact your authorized Hioki distributor or reseller.

LCD backlight Approx. 50,000

(to half brightness) | hours Periodic replacement is necessary.
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Transporting the instrument

» Pack the instrument so that it will not sustain damage during shipping, and include a description of
existing damage. We do not take any responsibility for damage incurred during shipping.
» Use the original packing materials when transporting the instrument, if possible.

NOTE « To clean the instrument, wipe it gently with a soft cloth moistened with water or mild deter-
B e gent. Never use solvents such as benzene, alcohol, acetone, ether, ketones, thinners or
gasoline, as they can deform and discolor the case.
* Wipe the LCD gently with a soft, dry cloth.
» Clean the vents periodically to avoid blockage.
If a vents becomes clogged, the instruments internal cooling is impeded, and damage
may result.
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| 15.2 Troubleshooting

Before returning for repair

In the event of the instrument malfunctioning, check the following items.

Symptom

Check Item, or Cause

Remedy and Reference

The display does not
appear when you turn
the power on.

Is the power cord unplugged?
Is it properly connected?

Confirm that the power cord is properly con-
nected.
See (p. 31)

Keys do not work.

Are the keys locked?

Disable the key lock.
See (p. 145), (p. 186)

Is the instrument being remotely operated from
an external device using the communication ca-
ble?

Switch to the local state.

See Description of communications commands
on the included LCR Application Disk. -
[Remote mode]

A key other than the
pressed one is
pressed.

Have you performed panel compensation?

Perform panel compensation.
See (p. 266)

The instrument
doesn't work.

You don't know how
to use the instru-
ment.

Did you check the Instruction Manual?

Check the appropriate section of the Instruc-
tion Manual.

Are you using the instrument as part of an auto-
mated system?

Consult the administrator or manager of the
instrument or the automated system con-
taining the instrument.

Cannot print.

Is the recording paper loaded properly?

Are the printer settings correct? (Communication
speed, interface, etc.)

Are the instrument and printer properly connected
with a suitable cable?

See (p. 331)

Nothing is displayed
on the screen.

The LCD may be set to automatically turn off after a
set time.
Is the instrument in the standby state?

Touch the screen.

See (p. 49)
Cancel the standby state.
See (p. 36)

Key response and
screen drawing are
slow.

Is the measurement value automatic output function
enabled?

When the measurement value automatic out-
put function is enabled, key response and
screen drawing may become slow in order to
give priority to measurement and measure-
ment value output.

See LCR Application Disk - Communication Commands
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Symptom

Check Item, or Cause

Remedy and Reference

The measurement
values are exhibiting
excessive variation.

Is the signal level setting too low?

Change the signal level setting.
See (p. 52)

Is an error from "15.3 Error display" (p. 362) being
displayed?

Check the item indicated by the error display,
address the cause, and then perform measure-
ment.

See (p. 362)

If is being displayed,

check measurement conditions such as the fre-
quency and signal level and select conditions
for which will not be dis-
played.

See (p. 52)

Are you using the instrument in a high-noise environ-
ment?

If you are using the instrument in a high-noise
environment, consider taking the following
measures:

» Use guarding.

» Implement anti-noise measures.

» Separate the sample, measurement cables,
and instrument from the source of the noise
(motor, inverter, electromagnetic switch,
power line, equipment generating sparks,
etc.) or perform the measurement in a sepa-
rate room.

* Plug the instrument into a grounded outlet.

* Use a separate power supply from the
device that is generating the noise.

Are you using a cable that you made yourself?

* Check the wiring method and correct it if
necessary.

* Use a designated cable of the same length
as the cable length setting.

Is the connection cable too long?

Use a designated cable of the same length as
the cable length setting.
See (p. 245)

Are you using a 2-terminal connection to perform
measurement?

Two-terminal connections are susceptible to
the influence of contact resistance. When pos-
sible, use a 4-terminal connection to the sam-
ple’s electrodes to perform measurement.

Add a wait time to allow contact to stabilize be-
fore measurement.

Did you perform open and short compensation?

Perform open and short compensation properly.
See (p. 215), (p. 224)
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Symptom

Check Item, or Cause

Remedy and Reference

You are unable to
perform measure-
ment properly.

Is an error from "15.3 Error display” (p. 362) be-
ing displayed?

Check the item indicated by the error dis-
play, address the cause, and then perform
measurement.

See (p. 362)

Is (SRR or PPN being displayed?

See "15.3 Error display" (p. 362)

If the range is not appropriate:

Change to an appropriate range or perform
measurement using auto ranging.

See (p. 62), (p. 88), (p. 160)

If there is a break or short in the wiring:
Check the wiring and perform measurement
with the correct wiring connections.

Is an error such as or being
displayed (contact error)?
See "15.3 Error display" (p. 362)

Proper contact is not being made with the
sample. Check the points of contact with the
sample. Check the wiring for a break or de-
fective contact.

See (p. 32), (p. 132)

If you are using the instrument in a high-
noise environment, consider taking the fol-
lowing measures:

» Use guarding.

» Separate the sample, measurement cables,
and instrument from the source of the noise
(motor, inverter, electromagnetic switch,
power line, equipment generating sparks,
etc.) or perform the measurement in a sepa-
rate room.

* Plug the instrument into a grounded outlet.

* Use a separate power supply from the
device that is generating the noise.

Are you measuring an element that generates
voltage on its own, for example a battery?

If there is a high DC voltage, you may dam-
age the instrument. Avoid measuring the
sample.

Are you measuring an element on a printed circuit
board?

* You can measure an element on a printed
circuit board if the target element is isolated
from external connections. However, if the
target element is connected to other compo-
nents or external circuitry, you will not be
able to obtain a proper measurement.

* You may be unable to measure components
in circuits that are generating a voltage or to
which a voltage is being applied, for exam-
ple because they are energized.

Is a high-impedance element which is influenced by
noise being measured?

Use guarding.
See (p.A3)

Is an element of other than a capacitor being mea-
sured using the DC bias function?

Turn the DC bias function OFF.
See (p. 58)

The measurement
values differ when a
standard resistor,
standard capacitor, or
other known test
sample is measured.

Do the measurement conditions of the known test
sample and measurement conditions of the instru-
ment match?

Make sure the measurement conditions match.

Did you perform open and short compensation prop-
erly?

Perform open and short compensation again.
See (p. 215), (p. 224)

Is load compensation set?

Turn load compensation off.
See (p. 232)

Is the wait time for from connecting the test sample
until performing measurement insufficient?

Ensure there is an appropriate trigger delay
and trigger synchronization output wait time.
See (p. 76), (p. 77)

Is a test sample other than a capacitor being mea-
sured using the DC bias function?

Turn the DC bias function OFF.
See (p. 58)
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Symptom

Check Item, or Cause

Remedy and Reference

The LCD appears
blurred.

Are you pressing the LCD screen too hard?

Press the LCD screen gently. Slight blurring
may occur but this is normal.

AUTO ranging is un-
able to determine a
range.

Is a high-impedance element which is influenced by
noise being measured?

Use guarding.
See (p.A3)

Is an element of other than a capacitor being mea-
sured using the DC bias function?

Turn the DC bias function OFF.
See (p. 58)

A contact error is
generated even
though the connec-
tions are correct.

Is an element of other than a capacitor being mea-
sured using the DC bias function?

Turn the DC bias function OFF.
See (p. 58)

Open compensation
or short compensation
resulted in an error.

Is the open or short compensation wiring correct?

Perform open compensation or short compen-
sation with the proper wiring.
See (p. 215), (p. 224)

Are you using the instrument in a high-noise environ-
ment?

If you are using the instrument in a high-noise
environment, consider taking the following
measures:

» Use guarding.

* Implement anti-noise measures.

» Separate the sample, measurement cables,
and instrument from the source of the noise
(motor, inverter, electromagnetic switch,
power line, equipment generating sparks,
etc.) or perform the measurement in a sepa-
rate room.

* Plug the instrument into a grounded outlet.

* Use a separate power supply from the
device that is generating the noise.

An error beep sound
is emitted continu-
ously.

Is the measurement value automatic output function
enabled?

When the measurement value automatic out-
put function is enabled, a send error occurs on
the measuring instrument side if the receive
operation is not performed on the PC side, and
a send error sound is emitted continuously
when, for example, there is an internal trigger.
Perform the receive operation on the PC side
and then perform measurement on the mea-
suring instrument side, or disable the measure-
ment value automatic output function.

See LCR Application Disk - Communication Commands

No EXT 1/O output sig-
nal can be obtained.

You don't know what type of output circuit is being
used.

The instrument's EXT 1/O functionality gener-
ates open drain output. Connect the wiring
properly to the open drain.

See (p. 45)

You are unable to
send and receive
data using RS-232C.

Are you using a straight cable?

Use a cross cable.

Are you using the wrong COM port?

Check whether the computer's settings match
the connected COM port. Connect the cable to
the proper COM port.

Check the computer's settings. The COM port
may be selected at the operating system, driver,
or application level. Check all of these settings.

The computer has no COM port.

Consider using a commercially available USB/
RS-232C conversion cable.

You don't know which command is wrong.

Using an application such as Windows® Hyper-
Terminal, check commands using manual input.

The instrument is unable to communicate with the
application.

Check whether the instrument is turned on.
Turn on the instrument and complete any inter-
face connections before launching the comput-
er application.
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When no apparent cause can be established

Perform a system reset.
This will return all settings to their factory defaults.
See (p. 147), (p-A18)

Full Reset Procedure

99IA18G pue asueudjuiely S| J9ydeyn

Performing a full reset will restore all of the settings to the factory default settings (p.A18).

Only perform a full reset in the following cases.

+ When the normal reset screen cannot be displayed because of a problem with the instrument.
(After the full reset, perform a self check to confirm that there are no problems (p. 265).)

* When you have forgotten the passcode for the key lock.

If the instrument still does not operate normally after the full reset, it needs to be repaired.
Contact your authorized Hioki distributor or reseller.

Opening Screen
1 Connect the power cable.

I M3533 2 Turn ON the switch on the back panel.

LCR METER

3 While the opening screen is displayed, press
COPYRIGHT (C} 2012 the top right of the screen continuously.

HIOK1 E.E. CORPORATION

ALL RIGHTS RESERVED

4 The full reset is complete when a beeping sound

is emitted.

Software Version 1.00

After the full reset, the panel calibration screen is
displayed automatically (p. 266).

NOTE Disconnect the measurement sample before performing a full reset.
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15.3 Error display

When any of the following indications appear on the screen, check the corresponding reference page.

Error display

Description

Remedy and Reference

IM3533
LCR METER

COPYRIGHT (C) 2012
HIOKI E.E. CORPORATION
ALL RIGHTS RESERVED

The life of the RAM backup battery has
ended.

The instrument needs to be repaired.
Contact your authorized Hioki distributor
or reseller.

[Refer‘ence Value ]

This is displayed when a measurement
value is outside of the guaranteed accu-
racy range.

Increase the measurement signal level
or change the measurement range to
one that matches the impedance of the
element to be measured (p. 52), (p. 62).

B

This is displayed when load compensa-
tion is enabled and the load compensa-
tion frequency does not match the
current measurement frequency.

Match the current measurement fre-
quency to the compensation frequency
(p- 232).

When LCR mode:

When ANALYZER mode:

This is displayed when constant voltage
measurement and constant current
measurement cannot be performed.

Reduce the constant voltage level or
constant current level (p. 54).

5

This is displayed when a signal level
thatis lower than the set value is applied
to the test sample as a result of the volt-
age/current limit value setting.

Set the limit value again or change the
measurement signal level so that the
limit value is not exceeded (p. 56).

This is displayed when load compensa-
tionis enabled and aload compensation
condition other than the frequency does
not match the current measurement
condition.

Match the current measurement condi-
tion to the load compensation condition
(p. 232).

This is displayed when the set number
of measurement results have been
stored in the instrumentAfs memory.

Load measurement values stored in the
instrument’s memory with the memory
function or clear the memory. (p. 138)

DISP OUT

» This is displayed when a measure-
ment value is outside of the screen
display range.

* This is displayed when no tempera-
ture probe is connected during tem-
perature measurement.

» Change the measurement range to
one that matches the impedance of
the element to be measured (p. 62).

* Check the measurement probe con-
nection. (p. 33)

SAMPLE ERR

This is displayed when measurement
does not end because of an internal cir-
cuit error.

The instrument needs to be repaired.
Contact your authorized Hioki distributor
or reseller.

OVERFLOW

This is displayed when a measurement
value is at or above the upper limit value
of the auto ranging range.

Change the measurement range to a
high-impedance range (p. 62).

UNDERFLOW

This is displayed when a measurement
value is at or below the lower limit value
of the auto ranging range.

Change the measurement range to a
low-impedance range (p. 62).
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Error display

Description

Remedy and Reference

OVER CUR

This is displayed when an overcurrent is
detected while the DC bias setting is on.

* Because the instrument’s Heyr ter-
minal output switch has been turned
off, no current will flow. To resume
measurement, input a trigger.

» Check the DC bias setting or the sam-
ple's voltage and impedance (p. 58).

When LCR mode,
TRANSFORMER mode,

BINC A HL This is displayed when the Hpot, Hoyr,

CO'\iTIN;JO_US measure LpoT. or Lcyr terminal is not connected |Check the connection of each terminal
ment mode: after measurement, for example due to |(p. 32).
...................................... a break in wiring.
When ANALYZER mode:
When LCR mode,
-CI—)E{)';“\I'}II'ISI\TL(J)gLI\JASER e, 4l | Thisis displayed whenthe Lpot or Lcyr

t mode- measure- terminal is not connected after measure-|Check the connection of each terminal
ment mode: ment, for example due to a break in wir-|(p. 32).
...................................... ing.
When ANALYZER mode:
When LCR mode,
-CI—:?)?\INI'ISI\TL(J)SLIY'SER ERE, QWY | This is displayed when the Hpot or

t mode- measure- Hcur terminal is not connected after  |Check the connection of each terminal
ment mode: measurement, for example due to a (p. 32).
...................................... break in wiring.
When ANALYZER mode:

When LCR mode,
TRANSFORMER mode,

BINC B HL This is displayed when the HpoT, Hour,

COI\iTIthJQUS measure LpoT, or Lcyr terminal is not connected |Check the connection of each terminal
ment mode: after measurement, for example due to |(p. 32).
...................................... a break in wiring.
When ANALYZER mode:
When LCR mode,
EI(R;'?\\INI'ISI\TL(J)ORSASER THERIE, NCB L This is displayed when the Lpgt or Loyr

t mode: measure- terminal is not connected prior to mea- |Check the connection of each terminal
ment mode: surement, for example due to a break in |(p. 32).
...................................... wiring.
When ANALYZER mode:
When LCR mode,
EE?INFISBTL?C?SASER 22z, NC B H This is displayed when the Hpgt or

t mode: measure- Hcur terminal is not connected prior to |Check the connection of each terminal
ment mode: measurement, for example due to a (p- 32).
...................................... break in wiring.
When ANALYZER mode:

This is displayed when the instrument is

* Check the temperature probe con-
nection (p. 33).

TC_ERR gnable to perform temperature correc- |, Check the reference temperature and
tion. . .
temperature coefficient settings (p. 81).
Th'S. N Q|sp!ayed vyhen a mgasurement re- Check the connection of each terminal
Hi Z sult is high in relation to the judgment ref-

erence set for the HIGH-Z reject function.

(p. 130).

NOTE

Since impedance is measured internally even when
ance error output may be encountered.

measuring only temperature, imped-
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15.4 Discarding the Instrument

When disposing of this instrument, remove the lithium battery and dispose of battery and instrument in
accordance with local regulations.

AWARN’NG. To avoid electric shock, turn off the power switch and disconnect the power cord
LAVIANMVITW - and measurement cables before removing the lithium battery.

¢ Battery may explode if mistreated. Do not short-circuit, recharge, disassemble or
dispose of in fire.

* Keep batteries away from children to prevent accidental swallowing.

ACAUT’ON If the protective functions of the instrument are damaged, either remove it from service or
= mark it clearly so that others do not use it inadvertently.

Lithium Battery Removal

Required tools:
* One Philips screwdriver
* One wire cutter (to remove the lithium battery)

1 Verify that the power is off, and remove the
connection cables and power cord.

2 Remove the six screws from the sides and
one screw from the rear.

(Overhead View)

3 Remove the cover.

4 Insert the tweezers between the battery and bat-
tery holder as shown in the diagram below and
lift up the battery.

Lithium Battery

/N\CAUTION

Take care not to short the + and -.
Doing so may cause sparks.

CALIFORNIA, USA ONLY

This product contains a CR Coin Lithium Battery which
contains Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate
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Appendix

Appendix1 Measurement Parameters and
Calculation Formula

In general, impedance Z is used to evaluate the characteristics of, for example, circuit components.
Measure voltage and current vectors for circuit components relative to AC measurement frequency sig-

nals. The instrument uses these values to obtain the impedance Z and phase difference 6. The following
values can be obtained from impedance Z by rotating the impedance Z around the complex plane.

z

R+jX

L/ 0 = tan_l)—(
V R

17l = R+ X°

A
t |
Imaginary part Z| ] 7 - Impedance (Q)
) | 6 : Phase angle (deg)
JX | R :Resistance (QQ)
0 | X :Reactance (Q)
J |Z]: Absolute value of impedance (Q)
R —>

Real part

Furthermore, admittance Y that is the reciprocal of impedance Z can also be used depending on the
characteristics of circuit components. As in the case

of impedance Z, the following values can also be obtained from admittance Y by rotating the admittance
Y around the complex plane.

Real part Y = G+/B
G —»
;| B B
P I ¢ = tan 16
jB | ¥ = 4G+ B’
Imaginary part |Y] :
|

by

______ Y  : Admittance (S)

¢  :Phase angel (deg) = -6
G : Conductance (S)

B :Susceptance (S)

|Y] : Absolute value of admittance (S)

>
=
=]
D
=3
=
>
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Appendix1 Measurement Parameters and Calculation Formula

From the voltage ¥ which is applied between the terminals of the sample under test, the current | which
flows through the test sample at this time, the phase angle & between this voltage V" and this current |,
and the angular velocity @ which corresponds to the measurement frequency.

NOTE The phase angle @is shown based on the impedance Z. When measuring based on the
————= admittance Y, the sign of the phase angle & must be reversed.

m Series equivalent circuit mode Parallel equivalent circuit mode
2
z 2 = (= Jr* 4 x)

Y 1 = (= Ve + )

R Ry = ESR = |Z|cos O Rp = m—]—(: i) *
cospN G

X X = |Z|sin@

G G = |Ylcos¢

B B = |Ylsing

L Lg = )_ai P = _é

C Cy = _a)LX Cp = g)

: o - s

Q Q= %(: li))

* ¢ : phase angle of admittance Y (¢ =-6)

Ls, Rs, Cs: The measured values of L, C, and R in series equivalent circuit mode.
Lp, Rp, Cp: The measured values of L, C, and R in parallel equivalent circuit mode.
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Appendix2 Measurement of High Impedance
Components

The measured value obtained when testing a high impedance element (such as, for example, a resistor with
resistance higher than 100 kQ) is sometimes unreliable, because such an element is vulnerable to the effects
of external interference and the like. In this case, reliable testing can be performed by the use of guarding,

that is, connecting a metallic plate to the GUARD terminal and carrying out the measurement on the metallic
plate.

Resin film

Metal plate

When measuring components on a metal plate, use, for example, resin film as insulation to ensure terminals
and the like are not short-circuited.

NOTE Open circuit compensation is high impedance measurement, so be sure to use the shielding
— = process. If it is not used, the compensation values may become unstable and affect the
measurement values.

xipuaddy
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Appendix3 Measurement of In-circuit Compo-
nents

Measure an in-circuit component after providing guarding.

R _ R R3+R4
= Ry oo
R2+R3+R4

H L Referring to the following figure, when measuring a resistance value
—l for the resistor R, even if the tips of the two probes are contacted

against the ends of the resistor R, considering the sum of the cur-

rent flowing through the resistor R, and the current flowing through

R
1 § Rs §R4 the resistors R3 and R, what is obtained is the resistance value for
the parallel combination:

A = If as shown in the next figure a guard terminal is used, the current

f —l flowing through the resistors R 3 (not flowing through R ) is absorbed

w M/\/ by this guard terminal, so that the resistance value for the resistor R,
R, is accurately measured.

Guard terminal

NOTE * The accuracy of measurement will not be improved in cases where for example R, >> R;

T ————

and Rj is close to zero.

» As shown in the figure below, it is not possible to use this type of separation process for
testing of the impedance values of two resistors or other elements of identical types which
are connected in parallel, or for testing of the impedance values of a coil and a capacitor
which are connected in parallel.

WA 500
WA I

Two resistors in parallel Coil and capacitor in parallel
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Appendix4 Countermeasures Against Incorpora-
tion of External Noise

The unit is designed to be resistant to errors caused by interference from the test cables or the power supply
line. However, if the level of the interference is particularly large, this can cause measurement errors or faulty
operation.

Refer to the examples given below for examples of countermeasures which can be taken against interference
which has caused faulty operation etc.

Appendix4.1 Countermeasures Against Incorporation
of Noise from the Power Line

You can use the following countermeasures to reduce the effect of noise being incorporated from the power
line.

Grounding Using a Protective Ground Wire

The unit is structured so that the ground wire of the power cable can be used as protective grounding for the
unit. Protective grounding plays an important role in not only the prevention of electrical accidents but also the
use of an internal filter to eliminate the incorporation of noise from the power line. Use the supplied power
cord.

Attaching a Noise Filter to the Power Line

Connect a commercial plug-in noise filter to the power outlet and then connect the unit to the output of the
noise filter in order to suppress the incorporation of noise from the power line.
Plug-in noise filters are commercially available from various specialist manufacturers.
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Attaching an EMI Suppression Ferrite Core to the Power Cord

Pass the power cord through a commercially available EMI suppression ferrite core and secure the core as
close as possible to the AC power inlet of the unit in order to suppress the incorporation of noise from the
power line.

Suppression is even more effective if you also attach an EMI suppression ferrite core close to the power plug
of the power source.

If a toroidal ferrite core or split ferrite core with a large enough internal diameter is used, the amount of noise
suppression can be increased by passing the power cord through the core several times.

EMI ferrite cores and ferrite beads are commercially available from various specialist manufacturers.

Appendix4.2 Countermeasures Against Noise from the
measurement Cables

If interference is producing noise in the measurement cables, its influence can be moderated by the following
countermeasure.

Fitting an anti-interference ferrite core on the measurement cables

Pass the test cables through a commercially available anti-interference ferrite core, and fix it close to the mea-
surement terminals, so as to suppress noise from the measurement cables.

Moreover, if the internal diameter of the ferrite core allows, winding the measurement cables several times
around the ferrite core (as with the power cord as described above) may further reduce the amount of noise.

Anti-interference ferrite core
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Appendix5 Supplying DC Bias

Supplying DC bias means that a DC voltage is supplied as a bias to a sample for test whose characteristics
are voltage dependent, such as an electrolytic capacitor or a ceramic capacitor.

Further, a DC current can be supplied as a bias to a sample for test whose characteristics are current depen-
dent, such as a choke coil.

This instrument does not provide a DC bias input terminal. DC bias should be applied using the method
described below.

ACAUT’ON A voltage must not be applied to the measurement terminals of the instrument from an
= external source.
If a voltage is applied from an external source, the instrument may be damaged.

| Appendix5.1 How to Supply a DC Bias Voltage

When you want to apply a DC voltage bias, refer to the following explanation.
Apply a DC voltage bias to a capacitor or other test sample as shown below.

DC Bias Voltage Circuit

RorlL (>>2)
Capacitor /\/\/\/
H CHC
CUR . [
11
Ruc
Hpor % o
I
R C +
% HP HP + — DC voltage source
IM3533 Sample to be tested | Z I -
Leor
Lcur >O
GUARD

» Use a resistance (R) or inductance (L) which has a large enough impedance with reference to the sample
under test (Z).

* A Hgyr side capacitor must have a small enough impedance (i.e. a large enough capacitance) relative to
the output resistance (100 Q) while a HpoT capacitor must have a small enough impedance to the Ryp.

» Be careful about the polarity when connecting together the probes, the sample to be tested, and the DC
voltage source.

* |t takes a little time for the DC voltage which is being supplied to the sample under test to reach the set volt-
age, so you should wait for a certain stabilization time period (which depends upon the sample) before per-
forming.

« After testing is completed, drop the voltage of the DC voltage source to zero, and remove the sample under
test from the probes after having discharged any electric charge which may have built up.

+ If you have removed the sample under test from the probes without first having discharged the accumulated
electric charge, you should be careful to do so immediately.

xipuaddy
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ACAUT’ON * In order to avoid electric shock accident, be absolutely sure not to touch the test termi-
= = nals while the DC bias voltage is being supplied to them.

* If you disconnect the sample under test from the test terminals with the DC bias voltage
still being supplied, then the test sample is left charged, which is very dangerous. In
order to avoid electric shock.

* Do not short circuit between the clips of the test probes with the DC bias voltage still
being supplied. Doing so may damage the probes or cause a short circuit accident.

* When measuring the element whose DC resistance is not high enough, DC current will
flow to the main unit and the measurement will not be performed properly.
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Appendix5.2 How to Supply a DC Bias Current

When you want to apply a DC current bias, refer to the following explanation.
With regards to a DC current bias for a transformer, choke coil, or other test sample, configure the external
bias circuit as shown below.

DC Bias Current Circuit Choke coil
CH
Capacitor /666\
H ChHe
CUR

[l
1
Ruc
Hpor %

+
%RHP Cup + Q\) DC current source

IM3533 Sample to be tested | Z

Leot

Lcur ><|>

» Connect the sample to the measuring probe and then gradually raise the voltage of the DC source to the
specified DC bias level. To disconnect the sample, gradually reduce the voltage of the DC source until the
DC bias supplied to the sample is decreased to zero. You may disconnect the sample after this is achieved.

» Use a choke coil (CH) which has a large enough impedance with reference to the sample under test (2).

* A Hgyr side capacitor must have a small enough impedance (i.e. a large enough capacitance) relative to
the output resistance (100 Q) while a HpoT capacitor must have a small enough impedance to the Ryp.

» Be careful about the polarity when connecting together the probes, the sample to be tested, and the DC cur-
rent source.

» Be careful not to magnetically saturate the choke coil (CH) with the DC bias current.

* |t takes a little time for the DC current which is being supplied to the sample under test to reach the set
value, so you should wait for a certain stabilization time period (which depends upon the sample) before
performing testing. Be careful, because if you perform testing before this stabilization time period has
elapsed, the results will not be reliable.

ACAUT’ON * In order to avoid electric shock accident, be absolutely sure not to touch the test termi-
-  —=  nals while the DC bias is being supplied to them.

* Due to the inductance of the coil and the sample, counter electromotive force is generated when
the sample is removed or inserted with the DC bias supplied. This may result in damage to the
instrument or to the DC source.

* When measuring the element whose DC resistance is high (incl. open state), a high volt-
age occurred on the H side may cause damage on the main instrument.

xipuaddy
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Appendix6 The Residual Charge Protection
Function

The instrument has been enhanced by the incorporation of a residual charge protection function. If by mistake
a charged capacitor is connected to the measurement terminals, this function protects the internal circuitry of
the instrument from discharge of such residual charge.

The maximum voltage from which the instrument can be protected by this function is determined from the
capacitance value of the sample under test by the following equation:

v - [_0
C
V: voltage (volts) (maximum 400 VDC)
C: capacitance (farads)

ACAUT’ON * The quoted maximum voltage from which the instrument can be protected by this func-

= = tion is for reference purposes only, and is not a guaranteed value. There may be danger
of damage to the instrument, depending upon the operational circumstances and upon
how often such charged capacitors are connected. In general, you should not rely upon
this protection function; be sure to discharge charged capacitors properly before con-
necting them to the test terminals.

* The residual charge protection function is for protection of the instrument against the dis-
charge of voltage present in charged capacitors, and is not capable of protecting the
instrument against DC voltage which is constantly applied such as a superimposed DC
voltage. If this is done, there is a danger of damage to the instrument.

See: Appendix5 Supplying DC Bias (p.A7)

Relationship of capacitance and residual voltage from which the LCR meter can be protected

400

Residual
voltage
v

100

o SN I I R BN N I NS
1 10 Capacitance [uF] 100 1000
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Appendix7 Series Equivalent Circuit Mode and
Parallel Equivalent Circuit Mode

The instrument measures the current flowing to the test sample and the voltage at both ends of the test sam-
ple, and determines Z and 6. Other measurement items such as L, C, and R are calculated from Z and 6.

At this time, the mode for calculation becomes series equivalent circuit mode if the resistance components for
C (or L) are assumed to be in series, and the mode becomes parallel equivalent circuit mode if the resistance
components for C (or L) are assumed to be in parallel. It is, therefore, necessary to select the correct equiva-
lent circuit mode to reduce errors because the calculation formula differs for series equivalent circuit mode
and parallel equivalent circuit mode.

Generally, for measurement of a low impedance device (approx. less than 100 Q) like a large capacitance
capacitor or a low inductance, a seriesequivalent circuit mode will be selected. While, for a high impedance
device (approx. more than 10 kQ) like a small capacitance capacitor or a high inductance, a parallel-equiva-
lent circuit mode will be selected. When you are not sure about selection of circuit mode, please ask the parts
maker. (ex. a impedance approx. between 100 Q and 10 kQ)

C (orL)
— cCrh) HAAA\— — —
Series equivalent circuit Parallel equivalent circuit

NOTE Because measurement value in each equivalent circuit mode is obtained through calcula-
— = tion, measurement values of both modes can be displayed. However, please note that the
appropriate equivalent circuit depends on the test sample.

xipuaddy
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Appendix8 Open Circuit Compensation and
Short Circuit Compensation

The residual impedance component of the test fixture can be considered in terms of an equivalent circuit as
shown in the figure. Further, because the measured value Zm for impedance includes this residual compo-
nent, therefore, in order to obtain the genuine impedance value, it is necessary to compensate the measured
value in terms of the open circuit impedance residual component and the short circuit residual component,
which accordingly must be obtained.

zZs

Hcur O\
\—000" —_——
Heot (T Rs Ls W
@? G % TCo Yo Zx
Lot | J
{ A
Lok C’L Test fixture J/ Test sample
Zx: true value Rs: residual resistance
Ls: residual inductance Go: residual conductance
Co: floating capacitance value Zs: short circuit residual component
Yo: open circuit residual component Zm: measured value

In this case, for the measured value Zm:

1
Y0+i
Zx

The residual components can be determined in the following manner:

¢ Open circuit compensation
The terminals of the test fixture are left separated (open circuited). Because the short circuit residual com-
ponent Zs is now zero, therefore the open circuit residual component Yo can be determined.

¢ Short circuit compensation
The terminals of the test fixture are connected together (short circuited).
Because the open circuit residual component Yo is now zero, therefore the short circuit residual component
Zs can be determined.

These residual components thus obtained are recorded as compensation values, and the compensation pro-
cess may then be performed by substituting them into the above equation.

NOTE The determination of test range is performed according to the measured value Zm for impedance. Therefore it
may happen that testing cannot be performed, when HOLD is on, if the test range is determined merely according
to the value of impedance of the sample under test. In this case, you should set the test range in consideration
both of the impedance of the test sample and also of the residual impedance components of the test fixture.

Deviations in the measured values can become comparatively large in the following cases:

* If only short circuit compensation has been performed.
With short circuit compensation only having been performed, since no compensation can be performed in
terms of the open circuit residual component Yo (which is not available), thereby deviation in the resultant
values will become large if the value of that open circuit residual component Yo is relatively large.

* If only open circuit compensation has been performed.
With open circuit compensation only having been performed, since no compensation can be performed in
terms of the short circuit residual component Zs (which is not available), thereby deviation in the resultant
values will become large if the value of that short circuit residual component Zs is relatively large.

In order to avoid this sort of thing, be sure always to perform both short circuit compensation and also open
circuit compensation.
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Appendix9 Temperature Correction Function
(TC)

Temperature correction employs the temperature coefficient of a material to convert its resistance measured
at one temperature to the value it would have at any other temperature, for display. Because resistance is fun-
damentally temperature-dependent, measuring it without considering the temperature can provide meaning-
less results.

Resistances R; and R, below are the resistance values of the test object (having resistance temperature
coefficient at 7)°C of ) at #°C and 7,°C.

R, =R, {1+ a, X (1=t}
R,: Actual measured resistance [Q]
R,y : Corrected resistance [Q]
ty: Reference temperature [°C]
t: Ambient temperature [°C]
ay . Temperature coefficient at 7, [1/°C]

Example

If a copper test object (with resistance temperature coefficient of 3930 ppm) measures 100 Q at 30°C, its
resistance at 20°C is calculated as follows:

RI
Rio = 1+
100
1+(3930 x 10°%) x (30— 20)
~ 96.22

For more information about how to configure the temperature correction function, see below:
See "4.3.1 Configuring the Temperature Correction Function" (p. 81)

NOTE » The temperature probe detects only ambient temperature; not surface temperature.

DM I . ¢ Before measuring, allow the instrument and temperature probe to warm up com-
pletely, place the temperature probe as close to the test object as possible, and allow
sufficient time for them to stabilize at ambient temperature.
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Reference

Conductive Properties of Metals and Alloys

Material Content [%] Der}ign(]é; 03) Conductivity [%] '(I';eg:;();)c[);pe:]
Annealed copper wire Cu>99.9 8.89 1.00 to 1.02 3810 to 3970
Hard-drawn copper wire Cu>99.9 8.89 0.96 to 0.98 3770 to 3850
Cadmium copper wire Cd0.7t01.2 8.94 0.85 to 0.88 3340 to 3460

Silver copper Ag 0.03 to 0.1 8.89 0.96 to 0.98 3930
Chrome copper Cr0.4t00.8 8.89 828 tg 822 2888
Carlson alloy wire gl' g:g :g f:g 0.25 to 0.45 980 to 1770
Annealed aluminum wire AI>99.5 27 0.63 to 0.64 4200
Hard-drawn aluminum wire Al>99.5 2.7 0.60 to 0.62 4000
Si0.41t00.6
Aldrey wire Mg 0.4 t0 0.5 0.50 to 0.55 3600
Al remaining portion

Copper Wire Conductivity

Diameter [mm] Annealed copper wire Tinned annealed copper wire Hard-drawn copper wire
0.01 to less than 0.26 0.98 0.93 -
0.26 to less than 0.29 0.98 0.94 -
0.29 to less than 0.50 0.993 0.94 -
0.50 to less than 2.00 1.00 0.96 0.96
2.00 to less than 8.00 1.00 0.97 0.97

The temperature coefficient changes according to temperature and conductivity, so if the temperature coeffi-
cient at 20°C is a.,, and the temperature coefficient for conductivity C at # °C is a4, o, is determined as fol-

lows near ambient temperature.

_ 1
a =
ct ]
—L  +@-20)

For example, the temperature coefficient of international standard annealed copper is 3930 ppm @20°C. For
tinned annealed copper wire (with diameter from 0.10 to less than 0.26 mm), the temperature coefficient ¢,
at 20°C is calculated as follows:

gy = ~ 3650 ppm

I i20-20)
0.00393 x 0.93
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Appendix10Rack Mounting

Rack mounting brackets can be attached to the instrument.

AWARN’NG Observe the following precautions regarding the mounting screws to avoid instru-
= e ment damage and electric shock accidents.

* When installing the Rack Mounting Plate, the screws must not intrude more than 6
mm into either side of the instrument.

* When removing the Rack Mounting Plate to return the instrument to stand-alone use,
replace the same screws that were installed originally. (Feet: M3 X 8 mm, Sides: M4 X 6 mm)

4xC2 2X P45
/’ SPCC t2.6

/
]
_ . D
1
a8
113 26

&
Spacer (Two Required)

-D-

o~
— SPCC 12.3
2x P45
. Pod
- \
: N
: g2 | | 9z
|
R3 *
.y o
1 —2xc2 /]
330 35 2%C2
460 44
480
Rack Mounting Plate (JIS)
“ o
o~
SPCC t2.3
2% 345
G J .
= = -
@ % o
- ds |- 4z
= b=
(] 2x62/7)
330 35 2% C2
460.1 44
4825

Rack Mounting Plate (EIA)
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Installation Procedure

1 Fold down the instrument's legs.

2 Remove the feed from the bottom of the instrument, and the screws from the sides (four near
the front).
M3 x 8 mm

M4 x 6 mm

3 Installing the spacers on both sides of the instrument, affix the Rack Mounting Plate with the
M4 x 12 mm screws.

When installing into the rack, reinforce the installation with a commercially available support stand.

Rack Mounting Plate (JIS) Rack Mounting Plate (EIA)

M4 x 12 mm
’xf

M4 x 12 mm

Spacers Spacers
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Appendix11 Dimensional Diagram
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| Appendix12 Initial Settings Table

The following table shows the initial settings of the instrument.

Yes: Available/ No: Unavailable/ <—: The same as the initial settings

Returnto| Panel save/ Load

e initial
settings
. " . RESET | . .
Setting Items Initial setting operati RST [:PRESet
on full
reset
Measurement mode LCR “— “«— “«— No Yes | Yes | Yes | Yes
LCR mode measurement parameter Z/OFF/6/OFF “— “«— “«— No Yes | Yes | Yes | Yes
Magnification display OFF « <« «— No No No No | Yes
Measurement frequency 1 kHz « <« <« No Yes | Yes | Yes | Yes
Mode \Y « <« «— No Yes | Yes | Yes | Yes
Measurement \% 1.000 V « <« «— No Yes | Yes | Yes | Yes
signal level cv 1.000 V . - p No | Yes | Yes | Yes | Yes
CcC 10.00 mA « <« «— No Yes | Yes | Yes | Yes
ON/OFF OFF « <« «— No Yes | Yes | Yes | Yes
Limit Current limit value 100.00 mA « <« « No Yes | Yes | Yes | Yes
Voltage limit value 5.00V « <« «— No Yes | Yes | Yes | Yes
DC bias ON/OFF OFF « « « No Yes | Yes | No | Yes
(TRANSFORMER
mode: None) Bias value 0.00V « « « No Yes | Yes No | Yes
Basic settings Trigger mode INT
(LCR mode/ (TRANSFORMER mode: None) (nternal Trigger) | < | < | < No | Yes | Yes | No | Yes
TRANSFORMER
mode) Mode AUTO “« “« “« No Yes | Yes | Yes | Yes
AUTO range control 100 mQy/
function 100 MQ “— <« « No Yes | Yes | Yes | Yes
Measurement range |Range 100 Q «— “«— “«— No Yes | Yes | Yes | Yes
Jqument lsynchronl— OFF “« “«— “«— No Yes | Yes | Yes | Yes
zation setting
LOW z OFF « <« «— No Yes | Yes | Yes | Yes
Measurement speed MED « <« “« No Yes | Yes | Yes | Yes
Number of times for average 1 « <« “« No Yes | Yes | Yes | Yes
Trigger delay 0.0000 s « <« « No Yes | Yes | Yes | Yes
Trigger synchronous ON/OFF OFF « <« “« No Yes | Yes | Yes | Yes
output Trigger time 0.0010's « « « No Yes | Yes | Yes | Yes
Measurement speed MED <« <« <« No Yes No Yes | Yes
Number of times for average 1 “— “«— “«— No Yes No Yes | Yes
AC range
synchronization Trigger delay 0.0000 s «— <« <« No Yes No | Yes | Yes
function *3
Trigger synchronous ON/OFF OFF “— “«— “«— No Yes No Yes | Yes
output Trigger time 0.0010's « « « No Yes | No | Yes | Yes
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Yes: Available/ No: Unavailable/ «—: The same as the initial settings

e eturnto| Panel save/ Load

o initial
RESET settings
Setting ltems Initial setting operati *RST [:PRESet| when
on full power is
turned
reset
on
ON/OFF OFF « « « No Yes No No | Yes
Temperature feference 20.0°C « « « No | Yes | No | No | Yes
correction emperature
Tempe_rature 3930 ppm “« <« <« No Yes No No Yes
coefficient
DC delay 0.0000 s “— “«— “«— No Yes No No Yes
ADJ delay 0.0030 s “— “«— “«— No Yes No No Yes
LCR mode Line frequency 60 Hz “« “«— “«— No Yes No No Yes
DC resistance Mode AUTO «— “«— “«— No Yes No No Yes
measurement —
AUTO range limit 100 mQ/
function 100 MQ <« <« <« No Yes No No Yes
Measurement range |Range 100 ©Q «— “«— “«— No Yes No No Yes
Judgment synchroni-
zation setting OFF « <« <« No Yes No No | Yes
LOW z OFF «— <« <« No Yes No No | Yes
Measurement speed MED “« “«— “«— No Yes No No Yes
Number of times for average 1 “« <« <« No Yes | No No | Yes
DC range Measurement speed MED « « « No Yes | No No | Yes
synchronization
function 3 Number of times for average 1 « « « No Yes No No | Yes
Judgment mode OFF “« <« <« No Yes No Yes | Yes
OFF/IN/ON OFF “— “— “« No Yes | Yes | Yes | Yes
Memory
_Number of memory 1000 “« <« <« No Yes | Yes | Yes | Yes
items
Range synchronization function OFF «— “«— “«— No Yes No Yes | Yes
ON/OFF OFF «— <« <« No Yes | Yes | Yes | Yes
Waveform averaging [No_ of waveform aver- No. of MED
function ages for each frequen- : « « « No Yes | Yes | Yes | Yes
waveform averages
cy band
Delay between judg-_ 0.0000 s c |« | « No | No | No | No | Yes
Judgment result ment results and EOM
Reset ON « « « No No No No | Yes
ENABLE ON « « « No No No No | Yes
10 trigger
_— Edge DOWN “— <« <« No No No No | Yes
Application
settings Mode HOLD “— “« “« No No No No | Yes
(for all modes) 10 EOM _ :
EOM output time 0.0050 s <« <« <« No No No No Yes
ON/OFF OFF « « “« No Yes | Yes | Yes | Yes
HIGH-Z Reject
Judgment reference 1000% « « « No Yes | Yes | Yes | Yes
value
Timing OFF “— “« “« No Yes | Yes | Yes | Yes
Contact check
Threshold 2 “« <« <« No Yes | Yes | Yes | Yes
Display digits 6/6/6/6 “— “« “« No Yes No | Yes | Yes
Backlight ON/OFF ON “« <« <« No No No No | Yes
Judgment result NG “« <« <« No Yes | Yes | Yes | Yes
Beep sound Key ON “« “«— <« No No No No | Yes
Beep tone C “« <« <« No No No No | Yes
ON/OFF OFF “« <« “«— No No No No Yes
Key-lock
Passcode 3533 “« <« <« No No No No Yes
Mode ABS/ABS “« “«— “«— No Yes No No Yes
Upper limit value OFF/OFF “« “«— “«— No Yes No No Yes 'ch>
Absolute value mode =4
LCR mode Lower limit value OFF/OFF “« “«— “«— No Yes No No Yes g
(=
comparator Reference value 1.0000 k/ 10.0000 « « « No | Yes | No | No | Yes =F
Percent mode
Deviation percent- | Upper limit value OFF/OFF “« “«— “«— No Yes No No Yes
age mode
g Lower limit value OFF/OFF “« <« <« No Yes No No Yes
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Yes: Available/ No: Unavailable/ «—: The same as the initial settings

. Returnto| Panel save/ Load
instru- o
initial
ent settings
RESET 9

Setting ltems Initial setting *RST [:PRESet| when

operati
on full

turned
reset

on

Mode ABS/ABS « “« “« No Yes No No | Yes
Upper limit value OFF/OFF <« “«— “«— No Yes No No | Yes
Absolute value mode
BIN Lower limit value OFF/OFF <« “« “« No Yes No No | Yes
Reference value 1.0000 k/ 10.0000 <« “« “« No Yes No No | Yes
Percent mode
Deviation percent- | Upper limit value OFF/OFF <« “« “« No Yes No No | Yes
d —
age mode Lower limit value OFF/OFF P P P No | Yes | No | No | Yes
Sweep parameters z-0 <« <« <« No No Yes No | Yes
Trigger REPEAT <« <« <« No No Yes No | Yes
Display timing REAL <« <« <« No No Yes No | Yes
Trigger delay 0.0000 s <« <« <« No No Yes No | Yes
Sweep start value 1.0000 kHz <« <« <« No No Yes No | Yes
Sweep end value 100.00 kHz <« <« <« No No Yes No | Yes
Normal sweep No. of points 201 <« <« <« No No Yes No | Yes
Basic settings Measurement point
(ANALYZER setting method LOG “— “«— “— No No | Yes | No | Yes
mode) K 1.000 V
Sweep signal (V mode) “— “«— “«— No No Yes No | Yes
Measurement range AUTO « <« « No No | Yes No | Yes
Measurement speed MED “«— <« “«— No No Yes No | Yes
Averaging count OFF «— “«— “«— No No Yes No | Yes
Point delay 0.0000 s « « «— No No | Yes No | Yes
ON/OFF OFF « « <« No No Yes No | Yes
DC bias
Bias value ov « <« «— No No Yes No | Yes
Measurement parameters (TRANSFORMER mode) Ls «— « “« No No No | Yes | Yes
Calculation parameters (TRANSFORMER mode) N “— “— “«— No No No Yes | Yes
Mode ABS « « « No No No Yes | Yes
Absol | g Upper limit value OFF “— “— “«— No No No Yes | Yes
solute value mode
TRANSFORMER Lower limit value OFF « « « No No | No | Yes | Yes
mode
Ref | 10. N N N Yo Y
Comparator Percent mode eference value 0.0000 “— “— “«— o [o] o es es
Deviation percent- | Upper limit value OFF «— « <« No No No | Yes | Yes
age mode —
Lower limit value OFF «— « “« No No No Yes | Yes
CONTINUOUS . -
measurement Display timing REAL « « « No No No No | Yes
. No Yes | Yes | Yes
Compensation mode OFF “— <« Change No (ADJ) | (ADY) | (ADY) Yes
. No Yes | Yes | Yes
' G Correction value 0.000 ns “— <« Change No (ADJ) | (ADJ) | (ADY) Yes
Correction value No Yos T Ves T Ves
B Correction value 0.000 ns « « No Yes
Open circuit Change (ADJ) | (ADJ) | (ADJ)
compensation No Yes | Yes | Yes
pC ON < | < |change| N° |(aDy)|(ADY)|(ADY)| YeS
Compensationrange No Yes | Yes | Yes
limit function MIN 20.000 Hz < | < |change| N° |(aDy)|(aDJ)|(aDY)| YeS
No Yes | Yes | Yes
MAX 200.00 kHz “— “— Change No (ADY) | (ADY) | (ADY) Yes
. No Yes | Yes | Yes
Compensation mode OFF “«— “«— Change No (ADJ) | (ADJ) | (ADY) Yes
. No Yes | Yes | Yes
. R Correction value 0.00 mQ « « Change No (ADJ) | (ADY) | (ADY) Yes
Correction value N v v v
. o es es es
X Correction value 0.00 mQ No Yes
Short circuit < < |Change (ADJ) | (ADJ) | (ADJ)
compensation No Yes | Yes | Yes
pC ON < | < |change| N° |(aDJ)|(AD)|(aDY)| YeS
Compensationrange No Yes | Yes | Yes
limit function MIN 20.000 Hz < | < |change| N° |(ADJ)|(ADJ)|(aDY)| YES
No Yes | Yes | Yes
MAX 200.00 kHz “— “— Change No (ADY) | (ADY) | (ADY) Yes
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Yes: Available/ No: Unavailable/ «—: The same as the initial settings

e eturnto| Panel save/ Load

initial
ment
) " A RESET | . :
Setting ltems Initial setting operati RST |:PRESet
on full
reset
No Yes | Yes | Yes
ON/OFF OFF « “« Change No (ADJ) | (ADY) | (ADY) Yes
) No Yes | Yes | Yes
Compensation mode z-0 “« <« Change No (ADJ) | (ADY) | (ADY) Yes
Impedance reference No Yes | Yes | Yes
value OFF < < |change| N° |(aDy)|(ADY)|(ADY)| YeS
Reference value
No Yes | Yes | Yes
Phase reference value OFF <« <« Change No (ADJ) | (ADJ) | (ADY) Yes
Compensation frequency OFF “« “«— Chgsge No (Kg‘j) (KS?J) (ng) Yes
No Yes | Yes | Yes
Mode v < < |change| N° |(aDy)|(ADY)|(ADY)| YES
No Yes | Yes | Yes
\% OFF No Yes
Compensationsignal < | < |Change (ADJ) | (ADJ) | (ADY)
Load circuit level No Yes | Yes | Yes
compensation cv OFF < < |change| N° |(aDJ)|(ADJ)|(ADy)| YeS
No Yes | Yes | Yes
cc OFF < | < |change| N° |(AaDY)|(ADY)|(ADY)| YeS
No Yes | Yes | Yes
. Range OFF “— “«— Change No (ADJ) | (ADY) | (ADY) Yes
Compensation range G Yos T ves | Ves
LOW z OFF « <« Change No (ADJ) | (ADY) | (ADY) Yes
No Yes | Yes | Yes
ON/OFF OFF No Yes
Compensation DC < | < |Change (ADJ) | (ADJ) | (ADY)
bias ) No Yes | Yes | Yes
Bias value 0.00V « « Change No (ADJ) | (ADY) | (ADY) Yes
Impedance No Yes | Yes | Yes
_ coefficient OFF < | < |change| N° |(aDy)|(ADY)|(ADY)| YeS
Compensation value
. No Yes | Yes | Yes
Phase coefficient OFF «— “« Change No (ADJ) | (ADY) | (ADY) Yes
Cable length compensation om “— <« Ch';lr?ge No (XS?J) (XS?J) (XS?J) Yes
No Yes | Yes | Yes
ON/OFF OFF “«— “— Change No (ADJ) | (ADJ) | (ADY) Yes
Scaling No Yes | Yes | Yes
compensation . A 1.000 < « Change No (ADJ) | (ADJ) | (ADJ) Yes
Compensation value No Yos T Ves T Ves
B 0.00000 “« “— Change No (ADY) | (ADY) | (ADY) Yes
Save type ALL « « Ch':gge No No No No | Yes
Panel Clear | Clear | v(v)hnel)r;
Panel No registration all all Change No No No No ALL
data data 9 SAVE

>
=]
=]
D
>
==
>
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Yes: Available/ No: Unavailable/ «—: The same as the initial settings

e Returnto| Panel save/ Load

R initial
Setting Items Initial setting | REoET Ssvtﬂgﬁs
operati
on full I~
reset o
USsB Terminator CR+LF <« Chggge Ch':(r)lge No No No No | Yes
Address 01 <« No No No No No No Yes
Change| Change
GP-IB N N
Terminator LF “— Chaﬁge Chazge No No No No Yes
Baud rate 9600 « Chgzge Ch,;‘(r:ge No No No No | Yes
No No
RS-232C Handshake OFF « Change| Change No No No No | Yes
Terminator CR+LF « Chgsge CJ:zge No No No No | Yes
No No
IP address 192.168.000.001 <« Change| Change No No No No Yes
No No
Subnet mask 255.255.255.000 <« Change| Change No No No No Yes
LAN Gateway OFF < Ch!sge Ch’;‘;’ge No | No | No | No | Yes
No No
Port 3500 « Change| Change No No No No | Yes
. No No
Terminator CR+LF « Change| Change No No No No | Yes
Interface Baud rate 9600 Chgzge Ch':tr:ge No No No No | Yes
Handshake OFF No No No No No No | Yes
. Change| Change
Printer N N
Mode MANUAL « ° ° No | No | No | No | Yes
Change| Change
No No
Type TEXT “— Change| Change No No No No | Yes
No
Header OFF « <« Change Yes No No No No
. No No No
Status Byte register 0 Change |Change| Change Yes No No No Yes
Event register 0 No No No Yes No No No Yes
Change |Change| Change
Enable register 0 No No No Yes No No No | Yes
Change |Change| Change
:MEASure:ITEM 0,0 “«— <« “«— No Yes Yes Yes | Yes
IM3533 10
:MEASure:VALid « <« « No Yes | Yes | Yes | Yes
IM3533-01 14
Automatic output of measurement values OFF “« <« <« No No No No | Yes
Transfer format ASCII “— <« “— No No No No | Yes
Long format OFF “— <« “— No No No No | Yes
Save Format OFF “— <« “« No No No No | Yes
Save folder AUTO “— <« “« No No No No | Yes
Date and time ON “— <« “« No No No No | Yes
Fil Measurement ON « | « | « | No | No|No| No|Ves
lle conditions
Header Measurement ON c |« | « No | No | No | No | Yes
parameters
Delimiter , (Comma) « “« <« No No No No | Yes
Quote " (Double quote) «— « <« No No No No | Yes
Touch panel compensation No compensation *4 No No No No No No No

Change| Change

Clock

No No No
Change |Change| Change

*1 When TYPE=ALL is set, the items indicated by Yes (ADJ) are also saved.

*
*
*

2 ANALYZER mode is only available on the IM3533-01.
3 All 10 ranges are initialized as shown to right.

4 Does not change with instrument reset; reverts to default value at full reset.
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| Appendix 13 Device Compliance Statement

"Information on compliance to standards" based on the IEEE 488.2 standard

1. IEEE 488.1 interface functions See Description of Communication Instruction Manual on the
included LCR Application Disk., “GP-IB specifications”
2. Operation with a device address other than 0 L .
through 30 Such a setting is not possible.

3. Timing of changed device address recognition | A change of address is recognized immediately after changing.

4. Device settings at power on The status information is cleared, and all other items are pre-
served. However, the header on/off setting, and response mes-
sage separator and terminator are all reinitialized.

5. List of message exchange options * Input buffer capacity and operation
See The included LCR Application Disk.
Queries to which multiple response message instruments are re-
turned
:BIN:FLIMit:ABSolute? ............. 2
:BIN:FLIMit:DEViation? ............ 2
:BIN:FLIMit:PERcent? .......i.o.... 2
:BIN:SLIMit:ABSolute? ........v.... 2
:BIN:SLIMit:DEViation? ............. 2
:BIN:SLIMit:PERcent? ......ieieenenenn. 2
:COMParator:FLIMit:ABSolute? ....... 2
:COMParator:FLIMit:DEViation? ...... 3
:COMParator:FLIMit:PERcent? ........ 3
:COMParator:SLIMit:ABSolute? ....... 2
:COMParator:SLIMit:DEViation? ...... 3
:COMParator:SLIMit:PERcent? ........ 3
:CORRection:LIMit:POINt ............ 2
:CORRection:OPEN:DATA:ALL .....uo.o... *
:CORRection:OPEN:DATA:SPOT ......... *
:CORRection:SHORt:DATA:ALL . ... ... *
:CORRection:SHORt :DATA:SPOT ........ *
:CORRection:LOAD:CONDition? ........ 7
:CORRection:LOAD:DCResistance:CONDition?. 2
:CORRection:LOAD:REFerence? ........ 3
:CORRection:SCALe:DATA? . ..., 2
:DCResistance:RANGe:AUTO:LIMit ..... 2
:FILE:INFOrmation? ... eeeennnnn 5
IMEASUTE? ittt ettt et et et *
tMEASUre :ITEM? ittt e ittt e eeeeeenn 2
IMONT L0 ? vt et e e e e e e e ettt 4
:RANGe:AUTO:LIMIit ..ot ie i, 2
:SYSTem:DATE ? &ttt et e et et et eeee e 3
:SYSTem:TIME ? &ttt et e e e et et et eeeeenn 3
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* The number of response messages varies depending on the
settings.

* Queries producing responses as syntax checking is per-
formed:
All queries produce responses when syntax checking is per-
formed.

* Whether any queries produce responses when read:
There are no queries which produce response messages at
the instant they are read in by the controller.

* Whether any commands are coupled:
There are no relevant commands.

6. Summary of functional elements for use when The followings can be used
constructing device specific commands, and « program message
whether compound commands or program .
. * Program message terminator
headers can be used: .
* Program message unit
* Program message unit separator
* Command message unit
* Query message unit
* Command program header
* Query program header
* Program data
* Character program data
* Decimal program data
* Compound commands and program headers
7. Buffer capacity limitations for block data Block data is not used.
8. Summary of program data elements used in
expressions, and deepest nesting level allow- Sub-expressions are not used. Character data and decimal data
able in sub-expressions, including syntax are the only program data elements used.
restrictions imposed by the device.
9. Response syntax for queries See The included LCR Application Disk.
10. Transmission congestion relating to device-to-
device messages which do not conform to the There are no device to device messages.
general principles for basic response messages
11. Response capacity for block data Block data does not appear in responses.
12. ﬁ::;mary of standard commands and queries See The included LCR Application Disk.
13. Device state.after a calibration query has been The "*CAL?" query is not used.
completed without any problem
14. Existence/nonexistence of "*DDT" command  The "*DDT" query is not used.
15. Existence/nonexistence of macro command Macros are not used.
16. For queries related to identification, explanation See Description of communications commands on the included

of the response to the "+*IDN?" query

LCR Application Disk.-"*IDN?”
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17.

18.

19.

20.

21.

22.

23.

Capacity of the user data storage area reserved
for when the "*PUD" command and the
"+PUD?" query are being executed

Resources when the "*RDT" command and the
"*RDT?" query are being used

Conditions which are influenced when "+RST",
"+*LRN?", "*RCL?", and "+*SAV" are used

Scope of the self-testing executed as a result of
the "*TST?" query

Additional organization of the status data used
in a device status report

Whether commands are overlap or sequential
type

Criterion relating to the functions required at the
instant that the termination message is pro-
duced, as a response to each command

The "+*PUD" command and the "*PUD?" query are not used.
Further, there is no user data storage area.

The "*RDT" command and the "*RDT ?" query are not used.
Further, there is no user data storage area.

"*LRN?", "*RCL?", and "*SAV" are not used. The"*RST"
command returns the instrument to its initial state.

See Description of communications commands on the included
LCR Application Disk.-"*RST”

See Description of communications commands on the included
LCR Application Disk.- "*TST"

See The included LCR Application Disk.

All commands except : MEASure?, :MEMory?,
:CORRection:OPEN, : CORRection: SHORt, and
:CORRection : LOAD are sequence commands.

Termination occurs when the command has been parsed.
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