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From Production Lines to Research and Development

A New Series of LCR Meters to Meet Your Applications

New LCR METER Models IM3523, IM3533, and IM3533-01 are highly
cost-effective testers that provide greater performance and better functionality
than previous HIOKI models, such as a high basic accuracy of +£0.05%, a wide
measurement frequency from 1 mHz (40 Hz for the IM3523) to 200 kHz, high-
speed measurement of up to 2 ms, highly reliable measurement using the contact-
check function, and measurement of turn ratio and mutual inductance. Select the
best model according to your application, from production lines to research and
development.
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IMK0216 JQA-E-90091 other information are available on our website.




For Production Lines

The Perfect Impedance Analyzer

M Product Lineup

IM35383,IM3533-01

*1 The check and double-check marks In the “Usage” rows Indicate the recommendation level.
The double-check mark represents a highly recommended application.

LCR METER IM3523 LCR METER IM3533 LCR METER IM3533-01

Model
Research and
development v v
1| Transformer and
Usage coil production v Vv
LCR component vV vV
production
Z (impedance [Q])
Y (admittance [Q])
0 (phase angle [])
Rs (equivalent series resistance = ESR [Q])
Rp (parallel resistance [Q)])
X (reluctance [Q])
Basic measurement items il Fnza i)
B (susceptance [S])
Ls (series inductance [H])
s Lp (par_allel |ndu<?1ance [H])
items Cs (series capacitance [F])
Cp (parallel capacitance [F])
Q (Q factor (Q = 1/D))
D (loss coefficient = tand)
Lo v v (with t t tion functi
(direct current resistance) (with temperature compensation function)
N (turn radio)
Transformer measurement - M (mutual inductance)
AL (inductance difference)
Temperature T - v
Basic accuracy +0.05%rdg.
Measurement frequency 40Hz to 200kHz 1mHz to 200kHz
Measurement voltage 5mVto 5V 5mV to 5V/2.5V 2
Measurement time 2ms 2ms
Comparator 2 items: HI/IN/LO, ABS/%/A%
Main item: 10 categories . ) .
BIN measurement Sub-iter: 1 category 2 items: 10 categories
Cable length Om/im Om/im | Om/im/2m/4m
Contact check 4-terminal contact check (threshold change) / Hi-Z reject
Internal DC bias measurement - -5V to 5V
Sweep measurement - - | Frequency 2 to 801 points
Display Monochrome LCD Color TFT 5.7-inch LCD touch panel
EXT I/0, USB v v
Interface USB flash drive - v
RS-232C, GP-IB, LAN Option (select one)
Highlighted functions In bold-type in the IM3533 and IM3533-01 section are more advanced than those of

the IM3523.

*2 2.5V In the low Impedance high accuracy mode



For Lead Components and Surface Mounted Devices (SMDs)

Probes & Test Fixtures. ...

Probes and Test Fixtures for Lead Components

i
e
i
i

| ® 3
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FOUR-TERMINAL PROBE L2000 “’? TEST FIXTURE 9262 84
Cable length 1 m (3 28 ft), DC to 5 MHz, impedance char- Direct connection type, DC to 5 MHz,
acteristics of 50 Q, 4-terminal pair configuration, measur- /EB measurable conductor diameter:

able conductor diameter: 5 mm (0 20 in) max 92 mm (0 08 in) max

A& W\

\J
MAX_‘1_5

FOUR-TERMINAL PROBE 9140-10 TEST FIXTURE 9261-10

o=

Cable length 1 m (3 28 ft), DC to 200 kHz, impedance Cable length 1 m (3 28 ft), DC to 5 MHz, impedance characteristics of
characteristics of 50 Q, 4-terminal pair configuration, 20 50 Q, 4-terminal pair configuration, measurable conductor diameter:
measurable conductor diameter: 85 mm (0 20 in) max ol 5 mm (0 06 in) max

..................... Coming soon 95.0 censmnennsanen.COMING SOON

Test Fixtures for SMDs

Applicable SMD size

SMD type Length L Width W
JIS CODE | EIACODE | (mm) (mm) 9264 9677 9699 | 914310
v : Measurable 0603 0201 0.60 0.30 e
v*: May not be measur- 1005 0402 1.00 0.50 v
3?'9 gepe“d'"g on 1608 0603 160 0.80 Va v v v
@ shape. 2012 0805 2.00 125 v /" v/ v/
3216 1206 320 1.60 v e v
3225 1210 3.20 2.50 v/ e v
4532 1812 450 3.20 v/ v
5750 2220 570 5.00 v "4
o 85 - - A HT
= =34 gt 5T
& e - = . - TR . L ®
| DEPTH:
e 0.3
~
SMD TEST FIXTURE 9263 SMD TEST FIXTURE 9677 =
Direct connection type, DC to 5 MHz, Test : ' % Direct connection type, Electrodes on side for SMD,
sample dimensions:1 mm (0 04 in) to 10 mm DC to 120 MHz, Test sample dimensions: 3 5 mm MAX: 4
(039 in) 0 5 mm (0 14 in =0 02 in) MIN: 0.1
MAX: 10
SMD TEST FIXTURE 9699 z
PINCHER PROBE 9143-10 """F:
Direct connection type, Electrodes on bottom for SMD, 2 u_ ) 45
DC to 120 MHz, Test sample dimensions: 1 0 mm (0 04 in) ﬁk 1;18? 1 ﬂ} (53023 11):‘00 to 51 MHz, Méwda':ice
i 5 maximu; i i ACLer1stics o , 4-lerminal pair connguration
to40.mm (016 i) wide, m 15 mm (006 in) high sressannennen.COMING SOON 0:5




Features

High-Speed, High-Accuracy, and,Easy-to-Use,

Basic Performance

® Wide measurement frequency range

The measurement frequency can be freely set to DC or any value in
the 1 mHz (40 Hz for the IM3523) to 200 kHz range at high resolu-
tion (five-digit resolution [1 mHz resolution for less than 100 Hz]).
This makes it possible to measure the resonant frequency and perform
measurement and evaluation under conditions close to actual condi-
tions.

IM3533 |
DC 1mHz IM3533-0f | 200kHz
DC | 40HZ IMB3523 200kHz
DC 100m 1 1-0 100 1k 10k 100k 1M

Measurement frequency| Zz]

@ Wide setting range for measurement voltage and current
In addition to normal open-loop signal generation, these models en-
able voltage/current dependent measurement in constant voltage/cur-
rent modes.

The signal levels can be set over wide ranges from 5 mV to 5 V and
from 10 pA to 50 mA. (The setting range of measurement signal lev-
els varies depending on the frequency and measurement mode.)

Functions and Features

for LCR Measurements on Production Lines

@ Contact check function incorporated

The contact check function for four-terminal measurement and the
Hi-Z reject function for two-terminal measurement ensure the mea-
surement electrode 1s in contact with the measurement object during
measurement.

— =

Four-terminal contact check

Hi-Z reject function

Significantly high impedance is
determined to be a Hi-Z error.

High contact resistance is de-
termined to be an error. The
threshold of contact resistance
can be changed.

® Continuous measurement under different
measurement conditions

Different measurement items can be measured continuously under

different measurement conditions (frequency, level, and mode).

® Basic accuracy =0.05%

The basic accuracy of Z is +0.05%. This fits a wide array of applica-
tions ranging from the inspection of parts to research and develop-
ment measurements.

@® Accuracy guaranteed at measurement cables of up to
4 meters

Four-terminal pair configuration reduces the influence of measure-
ment cables and accuracy is guaranteed at the measurement cable
lengths of up to 4 meters. This simplifies the wiring of automated
machinery. With models IM3523 and IM3533, accuracy is guaranteed
at measurement cable lengths of up to 4 meters with the cable length
correction set to 1 meter. (The frequency range for which accuracy is
guaranteed varies depending on the cable length)

® 15 parameters can be measured

The following parameters can be measured and selected parameters
can be imported to a computer: Z, Y, 6, Rs (ESR), Rp, Rdc (DC resis-
tance), X, G, B,Ls, Lp, Cs, Cp, D (tand), and Q.

® Fastest measurement time 2 ms
The fastest measurement time of 2 ms at a measurement frequency
of 1 kHz and the measurement speed FAST improves the inspection
throughput used in automated machinery.

@® Protection against charged capacitors*

To address situations when a charged capacitor is incorrectly connect-
ed to the measurement terminal, the protection function* has been
improved to 10 times of the amount of residual charge of the previous
model 3522-50.

* This function does not guarantee the measurement of charged capaci-
tors. Be sure to discharge the capacitor before measuring it.

Relationship between capacitance and residual voltage
against which the LCR meter can be protected

7 IM3523 [
400 < 5 IM3533-01) |-
Residual N  N—
voltage |..] 3522 50 \{
V] (Previous et Y
1 " model) bt
0 T =TT |
1 10 100 1000

Capac tance [uF]

— Advantage #1

Measurement
speed

sLow2
SLOW
MED
FAST

- IM3523, M3533;.01) 352250
measurement time measurement time

[ | 824ms
552ms

[46.2ms | 348ms

[35.6ms | 328ms
Compar son of cont nuous measurement t me of
IM3523/IM3533(-01) and 3522 50

N\

With continuous measurement under varying measurement
conditions such as C-D + ESR measurement of capacitors,
the total measurement time has been shortened signifi-
cantly from the previous HIOKI model 3522-50. In addition
to the reduction of the time required for individual mea-
surements, the time required to change ranges such as a
frequency range has been reduced significantly.

~N




Features of LCR Meter Model IM3523
yIntegration;into,Production,Lines,and, Automated, Machinery

[=N=N-]

{ ZS@ooe
cooDE
coDew

oE0D

Somm e

® Easy setup using a numeric keypad on a
simple, easy-to-read monochrome LCD @

A simple user interface is provided with a high-contrast graphic LCD
display, function keys, and numeric keypad. For numeric value set-
tings such as the comparator setting, the numeric keypad can be used
to enter numbers easily and quickly.

15.0020k0

® General specifications of the IM3523

Basic Measie-|  7,6,Rs,ApX,G,BLs.Lp,Cs.CPAD
Measure- DCR v
mentitems | Transformer _
measurement
Temperature T —
Basic accuracy +0.05%rdg.
Measurement frequency 40Hz to 200kHz
Measurement voltage 5mV to 5V
Measurement time 2ms
Comparator 2 items: HI/IN/LO, ABS/%/A%
BIN measurement 10 main classifications/1 sub-classification
Cable length om/1im
Contact check 4-terminal contact check (threshold change) / HI-Z reject
Internal DC blas measurement =
Sweep measurement —
Display Monochrome LCD
EXT I/0, USB v/
Interface USB flash drive —
RS-232C, GP-IB, LAN Option (select one)

® Compact size ideal for integration into
production lines and automated machinery @

The size is the same as that of compact measuring instruments for
bench use - smaller than the previous model - fitting easily into auto-
@® Comparator

mated machinery and production processes.

In LCR mode, the meter allows for Hi, IN, and Lo m
judgments of two types from the measurement items. For the judg-
ment method, % setting and A% setting are available in addition to

absolute value setting. If continuous measurement is used, judgments
which span over multiple measurement conditions and measurement
@ BIN measurement

items are possible.

With the IM3523, the main item can be classified into m
10 categories and out of range, and the sub-item into 1 category and
out of range.

Functions and Features Suitable for Measurements

and Inspection on Production Lines

® Auto-range control function

When a measurement object crosses over multiple ranges, measure-
ment can be tailored by controlling the moving-range of the auto-range.
Measurement can be performed by taking advantage of both the wide
measurement range of the auto-range and the reduction of the mea-
surement time achieved by completing a search only in the specified
range.

@ Individual items of two continuous measurements can
be output from EXT I/0
For two types of continuous measurement judgment items, individual

judgment results can be captured from EXT/IO. This makes it possible
to perform more detailed inspections and sorting.

Functions and Features to Reduce the Time

Needed to Prepare for Measurement

@ Limit-linked range setting and range-linked setting
function

The optimal range is automatically set according to the set reference
value or range. In addition, the measurement conditions can be auto-
matically set to be optimized according to the change in the range, re-
ducing the preparation time.

| IM3523 [ IM3533 JIM353301

® OPEN/SHORT compensation area setting function

When the measurement frequency range is limited, OPEN/SHORT
compensation can be executed by limiting the compensation area to
the actual frequency range being measured. The time required to ex-
ecute OPEN/SHORT compensation is then significantly reduced com-
pared to the time needed to compensate the entire range.



Features of LCR Meter Model IM3533
Winding,,Goil,and Transformer,Production

® General specifications of the IM3533

® Transformer measurement M IM3533-01

Turn ratio N, mutual inductance M, and inductance difference AL can
be measured on the transformer measurement screen.
® DCR measurement with

temperature compensation™ @m

For DCR measurement of inductor and transformer windings, mea-
surement can be performed while compensating for temperature.

*2 Temperature Probe 9478 (option) is required for DCR measurement
with temperature compensation.

® Simultaneously display 4
parameters (for normal

measurement)

For normal measurement, four parameters can be displayed simulta-
neously. This makes it easy to check parameters by comparing them
with each other.

of LCR Measurements

@ Instrument mode indicators

Functions and Features to Simplify the Operation

Baﬂgﬂ?ﬁ:ﬁ“‘s"" Z,8,Rs,Rp,X,G,B,Ls,Lp,Cs,Cp,Q,D
Measure- DCR v (with temperature compensation function)
mentitems | Transformer
measurement N,M,AL
Temperature T v
Basic accuracy +0.06%rdg.
Measurement frequency 1mHz to 200kHz
Measurement voltage 5mV to 5v/2.5v "
Measurement time 2ms
Comparator 2 Items: HI/IN/LO, ABS/%/A%
BIN measurement 2 items: 10 classlfications
Cable length om/im
Contact check 4-terminal contact check (threshold change) / HI-Z reject
Internal DC blas measurement -5V to 5V
Sweep measurement —
Display Color TFT 56.7-Inch LCD touch screen
EXT I/0, USB v/
Interface USB fiash drive v
RS-232C, GP-IB, LAN Optlon (select one)

"1 2.5 Vin the low impedance high accuracy mode

® internal DC bias -5Vto 5V @UEEELD (LD

The instruments can perform measurements alone by applying a DC
bias of up to +5 V. This is reassuring when measuring polar capaci-
tors such as a tantalum capacitor.

® BIN measurement: Two items
are classified into 10

categories

Two items can be classified into 10 categories and out of range. This
function 1s useful for sorting out composite parts and performing
advanced sorting.

@® Easy touch screen operation

Indicators allow you to identify the operating conditions of the in-
strument even when the touch screen is off.

A touch screen with intuitive operation 1s inherited from previous mod-
els. Furthermore, the incorporation of a color LCD means the display is
easy to view, and outstanding, easy-to-understand operability helps im-

- oo MEAS: Measuring
COMP/BIN: Comparator/BIN mode

@® Power indicator

The power indicator allows you to identify the on/off status
of the LCR meter even when integrated into automated
machinery or the LCD display 1s off.

Power on: green
Standby: red

prove work efficiency.

Measurement screen
(LCR mode)

Setting items of basic
measurement conditions

Easily change the measurement
conditions such as the measure-
ment frequency and measurement
signal level while you monitor the
measurement values.

Measurement parameter

input screen

1.0 0 0 0 khz
[Slaleja =g
BOCan o

Frequency setting
(numeric keypad input and up/down input)




Features of LCR Meter Model IM3533-01
(Research,and,Development,and,Electrochemistry

® General specifications of the IM3533-01

Measurements can be performed automatically at up to 801 frequency
points by specifying the frequency range or in the frequency list
mode. The measurement results can be saved to a USB flash drive or
to a computer via an interface, which then can be used to perform
frequency analysis of samples.

® Frequency sweep

Measurement screen
(frequency sweep)

Ba;'gﬂ'{‘ﬁ:;‘ge' ZY,8,Rs,Rp,X,G,B,Ls,Lp,Cs,Cp.Q,D
Measure- DCR v/ (with temperature compensation function)
mentitems | Transformer
measurement N,M,AL
Temperature T v
Basic accuracy +0.06%rdg.
Measurement frequency 1mHz to 200kHz
Measurement voltage 5mV to 5v/2.5v "
Measurement time 2ms
Comparator 2 Items: HI/IN/LO, ABS/%/A%
BIN measurement 2 Items: 10 classlfications
Cable length om/im/2m/4m
Contact check 4-terminal contact check (threshold change) / HI-Z reject
Internal DC blas measurement -5V to 6V
Sweep measurement Frequency 2 to 801 points
Display Color TFT 56.7-Inch LCD touch screen
EXT I/0, USB 7/
Interface USB flash drive v/
RS-232C, GP-IB, LAN Option (select one)

1 2,5 Vin the low impedance high accuracy mode
@ Cable length setting to Om/1m and
2m/4m with guaranteed accuracy w

The cable length can be set to 0Om/Im (common for the series) and to
2m/4m for the IM3533-01. Even when the measurement cable needs to
be extended in laboratories and for automated machinery, the maxi-
mum performance can be ensured and the maximum accuracy can be
guaranteed. When using an extension cable, be sure to refer to the
instruction manual.

Functions and Features for LCR Measurements

in Research and Development

® Measurable from low frequencies from 1 mHz

Measurements can be performed from low frequencies from 1 mHz at
1 mHz resolution™?. The function can be used for the basic measure-
ments of electrochemical applications.

*2 Five-digit resolution at 100 Hz or more.

® Low impedance high accuracy mode

Low impedance high accuracy mode can be used at 100 m€2 and in the
1Q range. Output resistance of 25 Q can increase the measured current
and thus improve the measurement accuracy. (The maximum applied
current is 100 mA and the maximum applied voltage 1s 2.5 V)

This mode 1s useful during L measurement of low-inductance induc-
tors for power supplies and ESR measurement of aluminum electro-
Iytic capacitors.

' Advantage #2

Low impedance high accuracy mode
improves repeat accuracy

The IM3523 and IM3533(-01) provide a low impedance
high accuracy mode that improves repeat accuracy in
low-impedance measurements.

Compared to the previous HIOKI model 3522-s0, the
measurement speed of C-D + ESR continuous measure-
ment in FAST and MED modes has increased by one digit
and the repeat accuracy (variation) of Rs has also been
improved.

Continuous measurement time and repeat accuracy of
Rs in C-D + ESR continuous measurement at 100 kHz

(Sample: aluminum electrolyte capacitor 15 pF)

20 H

® 18 FAST | —O— 3522-50
o 16 / IM3523,
T =O= |M353301)
- : '
%) i ]
[}
5 Reference
8 [MED va ues
[ H
3 n_SLOW |
=3 sLow2
o ———— ;

0 200 400 600 800 1000

Cont nuous measurement t me [msec]




Gapacitors and Inductors,
asza L hasea Jvssoso

Continuous measurement can be
performed with high speed under
multiple conditions!

- C-D (120 Hz) and low ESR (100 Hz) measurement
323.13m0 _[FE can be performed for functional polymer capacitors.

LCR mode [ M3523]
Cs and D display screen

- -
(120 Hz measurement) 02.561xF (7] 0.05337

Continuous measurement Different measurement items can be measured con-
- screen [IM3523] tinuously under different measurement conditions
LCR mode [ M3523] (frequency, level, and mode).

Rs display screen
(100 kHz measurement)

C Measurement of Polar Capacitors CEED CCEEED

RAGE AUTO 100 A DC bias voltage may sometimes be applied to
LOW I OFF SYNC OFF . .
4 o o SRIAE 1 BN measure polar capacitors such as an electrolytic ca-
Enlarged view of bias settings pacitor.
The IM3533(-01) can perform C-D measurement by
LCR mode applying a DC bias voltage of -5V to 5V without us-
When DC bias is set ing an optional DC bias unit.
DCR and L-Q Measurement of Inductors
(Coils and Transformers) QEEED QEEED (EEEED

B 211.243uH
1.69

B ot v O

L-Q (1 kHz, 1 mA constant current) and DCR can
be measured continuously and the measurement re-
sults can be displayed on the same screen.
Measurement with a constant current (CC) can be
performed for current dependent elements such as
coils incorporating cores, the inductance value of
it s which varies depending on the applied current.

L, Q and Rdc continuous With the IM3533(-01), repeat accuracy during low

1. COwA SEED WD

L and Q display screen
(1 kHz 1 mA constant current
measurement)

measurement screen impedance measurements has been improved from
Land Q (1 kHz 1 mA constant previous HIOKI models to ensure stable measure-
h current measurement) and Rdc
Rdc display screen (DC measurement) display ment of DCR.

(DC measurement) screen

— Advantage #3 ~N

DCR measurement
with temperature compensation”

The IM3533-01 provides DCR measurement with temperature
compensation, which makes it possible to manage winding re-
sistance more accurately.
) The low impedance high accuracy mode allows you to measure
g::fp'gg:u‘ifw °f low-inductance inductors and low-DCR inductors more accu-
compensation rately than previous HIOKI models.

setting * Temperature Probe 9478 (option) is required for DCR measurement with tem-
perature compensation.

Rdc temperature
compensation
setting screen




Transformer Winding and Sweep,Measurements,
| IM3533 [IM35331

Variety of Transformer Winding Measurement Functions

In addition to the L-Q and DCR measurements, the IM3533
and IM3533-01 enable you to measure the turn ratio N, mu-
tual inductance M, and inductance difference AL that are

required for the measurement of transformers. \w Turn ratio N measurement
* Connections must be switched manually or a selector such as a scan- (1) Measure L (L;) on the primary side
ner unit is required separately. (2) Measure L (I,) on the secondary side
(3) Calculate turn ratio N from L and L, N:1
. N=JL/L,
300. 459H B L
1. 7 p—— 2
el BN 307.874.H
307.847H
Transformer measurement mode
n 1. 00004 Turn ratio measurement and
| i | judgment screen
N S

Transformer measurement mode
Turn ratio measurement (information) screen

I " A " N
&w Mutual inductance M measurement \w Inductance difference AL measurement
(1) Measure L (L,) connected in series and in phase (1) Measure L (1) on the primary side
(2) Measure L (L) connected in series and in anti-phase (2) Measure L (I,) on the secondary side
(3) Calculate M from L, and L, (3) Calculate difference L from L; and L,
M=(L,-L,)/4 > >)I[e AL=L;-L,
S [ L, L,
: — | ] B 97.9898.H
L
308. 318H L b 318.953,H »
Transformer measurement mode - ransformer measurement mode
BN 0.01792,H Mutual inductance measurement & -220. 963LIH nductance difference
screen measurement screen
\ Y, \ Y,

Sweep Measurement | (IM3533.01 ]

The IM3533-01 provides a frequency sweep measurement
function that allows you to measure the inductance (L), ca-
pacitance (C), and frequency characteristics of samples such
as composite components. The function is useful in research
and development.

The bundled LCR sample application can be used to display a
frequency characteristic list and graph on a computer screen.

USB flash dr ve

Sweep
measurement |

. USB connect on — > T

Sweep measurement results list and graph screens
as shown in the bundled LCR sample application
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Linking to PC
Gapturing Measurement Data "

@ Saving and loading data via front USB port mw

Measurement results and settings can be saved to a commercially
available USB flash drive connected to the front USB port.

(The USB port on the front panel is specifically for a USB flash drive. Batch
save all the measurement results to a USB flash drive after saving them to the
internal memory of the IM3533(-01). Some USB flash drives may not be sup-
ported due to incompatibility issues.)

IM3533 LcamaTan

Measurement results Save to USB flash drive
and settings
EXT I/0 RS-232C/LAN/GP-IB EXT /0 RS-232C/LAN/GP-IB
(handler interface) option (handler interface) option
Lemve = - ECE | ( \"‘ * < o B
— .- gt — A | e -t . e
. "f- e m uUSB
Vo ce .(for connecting to a PC) @
- z | | i gl
d use w Temperature sensor
(for connecting to a PC) connection connector
IM3523 rear panel IM3533(-01) rear panel

® Connecting to a PC
vavse CEE CEEB CEED
The rear panel is standard equipped with a USB port.
(The USB port on the rear panel is specifically for connecting to a PC)
Control the various functions of the IM3523 and IM3533(-01) from a
PC and download measurement results.

(Excluding turning the power on/off and configuring some interface settings) USB
connection

® Connecting to a PC or PLC via RS-232C, LAN, or @@@

GP-IB (select one option) connection

When you need an RS-232C, LAN, or GP-IB interface, you can select
any one option.
Control the various functions of the IM3523 and IM3533(-01) from a

PC and download measurement results. (Excluding turning the power on/ Loy H|0|(| HOBASE-TX € C€
off and configuring some interface settings) E - ' H "y
4 A —
Use an appropriate RS-232C cable in accordance with the un uﬂ'wme R MADE IN JAPAN
connection method shown in the figure below. A crossover
cable for interconnection can be used. LAN INTERFACE 23002
Coriolor (100BASE-TX/10BASE-T)
IM3523, IM3533(-01) (PC/AT compatible PC)
Unused 1 O O 1
>—< =
! || 2 Eod ||Erisy ) T ._ll C€ HiOKI  msamc [ECeE
CD (DTR) | 4O 04 | CD (DTR) - @ g !
AB GND) | 50O ™05 | AB (GND) zaopp TS E 25008 - c E
Unused 60‘_>-<_>06 GP=18 INTERFACE MADE ™ JAPAN RS- 232C INTERFACE MADE ™ JAPAN
CARTS) | 70 O7 | CA (RTS)
CB(CTS) | 80O 08 | CB(CTS) GP-IB INTERFACE Z3000 RS-232C INTERFACE Z3001
Unused 00 09
0-pinfemale| SHELL 9-pin female




B EXTI/0

® Handler (EXT 1/0) interface

The handler (EXT I/O) interface enables output of an end of measurement signal and
measurement result signal, and input of signals such as a measurement trigger signal
to control the measuring instrument. Each of the signal lines 1s isolated from the mea-
surement and control circuits, and the structure is designed to protect against noise.

l Example of Typical EXT I/0 Timing (LCR Mode)

Contact state Opﬂ Chuck | Open Chuck
e oy ON | OFF | on |
| e
INDEX ON s gy el
[ 1
Eom ON OFF { ON
—_— t5
Comparator,
BIN result output®  Last judgment result *3 Jjudgment result
ERR

Hl Approximate measurement speed
(at 1 kHz and when the screen display is OFF )
FAST MED SLOW SLOW?2
2ms 6ms 21ms 301ms

M EXT I/0 signal list
@ Input signals

TRG Externa tr gger
DO to LD6 Pane number se ecton
LD VALD Pane oad execut on
@ Output signals
EOM End of measurement
NDEX End of capture
ERR Measurement error output
1ISO 5V Interna y soated 5V
1ISO COM Internally isolated common
@ Output signals (common signal line)
IM3523 IM3533, IM3533-01
MAIN-HI, MAIN-IN, PARAxH PARAx N Comparator judgment
MAIN-LO, SUB-HI, PARAX LO (x 1,3) resu t output
SUB-IN, SUB-LO, AND
AND, SUBNG
B Nx (x 1to10) OUT B Nx (x 1to10) BIN judgment resu t
OUT OF BNS output
Non xH Non x N No n_PARAx-HI, Cont nuous measure-
Non x LO No n_PARAx-IN, ment resu t output
(n=1,2; x=MAIN, SUB) No n_PARAx-LO
(n 1,2 x 1,3)
HI, N, LO, AND Transformer mode

Hl EXT 170 Input and Output Circuits

Input Circuit M3523, Output Circuit

3523,
M3533(-01) (open-collector)  ImM3533(-01)

1 ]
Internally Isolated 5V | Infernaly Isolated 5V 5, sy

|

|

10Q Output;

Input

1kQ

1SO_COMT
Internally Isolated I Intemally isolated 'SC-COM|
Common ] Common - —

When designing a control system using the
EXT I/0 interface, be sure to read

the instruction manual and check the neces-
sary technical information.

tl: Delay setting time from comparator and BIN judgment results to

EOM (LOW): 40 ps or longer *1

t2: Minimum time from end of measurement to next trigger: 400 ps “1

t3: Time from trigger to response by circuit: 700 ps *1

t4: Minimum chuck time for which the chuck can be switched with
NDEX (LOW): 220 ps *!

t5: Measurement time: 600 ps *1

*1:When the measurement speed is FAST and the range is HOLD

*2:IM3523: MANH MAN N MANLO SUBH SUB N
SUB LO AND B Nx OUT OF B NS SUBNG
IM3533(-01): PARAx H PARAX N PARAx LO AND
BNx OUT OF BNS

*3:Reset at the same time as TR G: HIGH
Not reset at the same time as TR G: LOW

*4: Add up all the applicable times in the following cases
* When OPEN/SHORT/LOAD compensation is executed:
max 04 ms
* When comparator measurement is executed: max 0 4 ms
= When BIN measurement is executed: max 0 8 ms
= When the screen display is ON: max 0 3 ms
* When the memory function is ON: max 0 4 ms

H EXT 1/0 Electrical Specifications

@ Inputs:
Photocoupler isolation: Non-voltage contact inputs
(support for current sink output, negative logic)
Assert: 0 to 1 V (with 3 mA input)
De-assert: Open,or 5to 30 V

@ Outputs:
Photocoupler isolation: Open-collector NPN
(support for current sink output, negative logic)
Max. 30 V and 50 mA per ch.
Residual voltage: Max. 1.5 V @50 mA,
or 1 V@10 mA.

@ Accessory Power Out (internally powered):
4.5t0 5 VDC @ 100 mA max.
Isolated from protective ground and measurement
circuitry

H Connectors

Connectors to use : 37-p n D-SUB fema e connector

(untsde) w th #4-40 nch screws

Comp ant - DC-37P-ULR (so der type) and

connectors DCSP-JB37PR (nsu at on-d s-
p acement type)

For nformat on on where to
obta n connectors, consu t your
nearest HIOKI d str butor.

11
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M IM3523, IM3533 and IM3533-01 Measurement Accuracy '

Conditions

Temperature and humidity ranges: 23°C + 5°C, 80% RH or less (no condensation),
at least 60 minutes after power 1s turned on, after performing open and short compensation

Measurement accuracy

The measurement accuracy is calculated based on the following equation
Measurement accuracy = Basic accuracy x CxDxXEXFx G

[C: Level coefficient]

V: Setting value (corresponds to V mode or equivalent) [V]

Excluding DCR DCR
0.005V to 0.999V: 1+0.2/V
1v: 1 2V:1
1.001V to 5V: 1+2/V
[D: Measurement speed coefficient]
Excluding DCR DCR
FAST: 4 FAST: 8
MED: 3 MED: 4
SLOW: 2 SLOW: 2
SLOW2: 1 SLOW2: 1

[F: DC bias coefficient]
DC bias setting OFF: 1
DC bias setting ON: 2

[E: Measurement cable length coefficient]
fm: Measurement frequency [kHz]

IM3523, IM3533
Cable length [ o e and below] 1002 rngeandabove | S0 001
Om 1 1 1
1m 1.2 1.2 12
2m 1.5 + fm/100 1.5 + fm/20 1.5
4m 2 + fm/50 2 + fm/10 2
Guaranteed accuracy range (frequency)
IM3523, IM3533
Cable length 10KQ range and below] 100kQ and above IM3533-01
(1’2 Upto200 kHz | Up to 200
2m Up o 200 kfiz Up to 100 kHz (N'(:Hzm y
4m Up to 10 kHz

[G: Temperature coefficient] t: Operating temperature
Whentis 18 Cto28 C: 1
Whentis0 Cto 18 Cor28 Cto40 C: 1+0.1x|t-23 |

Basic accuracy (Z, 0) calc

1 kQ range and above:

ulation expressions

The basic accuracy is calculated by selecting coefficients A and B from the basic
accuracy table and using the calculation expressions below.

In the 1 kQ range and above and 310 Q range
and below, the calculation expression of basic

When temperature compensation is performed during

DCR measurement, add the following
culation expression of basic accuracy.

—100 O At

value to the cal-

10x Zx 7 i [%]
Accuracy =A + B x -1 accuracy differs as shown in the left.
For details, refer to the following calculation 1+ Qo< (t +At- to)
examples on page 13.
100 Q range and be ow: to: Reference tel_nperatu.re [C]
R Zx is the actual impedance measurement t: Current ambient temperature [ C]
Accuracy =A + B x -1 ‘ value (Z) of the sample. At: Temperature measurement accuracy
Z Qty: Temperature coefficient for tg [1/ C]
Basic accuracy table
Coeffic ents A and B
DC 0.001Hz (40 H2) to 200 kHz 0.001 Hz (40 H2) to 200 kHz

A is the accuracy of R (+ % r1dg.)

B is the coefficient for the resistance of the sample

Top A: Basic accuracy of Z (+ % rdg)
B is the coefficient for the impedance of the sample

Bottom A: Basic accuracy of 6 (+ % deg)
B is the coefficient for the impedance of the sample

Guardiieed 40.000Hz to 99 9% 100.00Hz to | 1.0000kHz to | 10.001kHz to | 100.01kHz to
Range accuracy DC : - . - . I

range 0.001Hzm 999.99Hz 10.000kHz | 100.00kHz | 200.00kHz
100MQ| smto200me|A' B tg gzg tg Sié tg Szg
10M@ [s00k@ o toomg | 409 B0 R B RS B L A0d hos | A oo
1M | su@iotome | 02 80T | BT BTG | 00 B0 | Aos booos | Ads booos | As  oos
100kQ | skatotmg [ A0 B=0OT [ 208 BBOR | A0 B0O8 A Bt | AR B0k | Ae B0
10kQ | soototooke | A01 B00T 1 S0 BRSO e | Ao boos | Acos boos | Ao Boo0s
e | seomme |*0TE00 ) R0 SO0 | ADT B0 | Acos oo | Ans booo | Ads b0
1000 | setwomoop |01 B0 | G5 GG | A% 8001 | Aor booor | Aos b-00s | Aos o000
10Q [soometotop [ A2 B0 1 BB PO A0S B000 | A0is booos | Acoss Boo0s | Acis Booi
10 [somowie (A0S B8 | A B A0 B D hos | AT BS | A ahs
100m@| 1omototoome | A=¢ B=2 | A0 B0 A B8 f A B A B




B Measurement Accuracy

Guaranteed accuracy range (measurement signal level)
The guaranteed accuracy range varies depending on the measurement frequency, measurement signal level, and measurement range.

Aan . (E 40.000Hz 10 99.9999Hz | 100.00Hzto | 1.0000kHzto | 10.001kHzto | 100.01kHz to
S =D D 0001Hz 1099.9999Hz | 999.99Hz 10.000kHz 100.00kHz 200.00kHz
100MQ
0101 Vto5V
10MQ |
0501 Vto5V
IMQ 0050Vto5V 0101 Vio5V
100kQ 0050Vto5V | 0101 Vto5V
2V 0005Vto5V
10kQ, 1kQ, 100Q
10Q 0050Vto5V
10 0101 Vto5V (When DC bias: 1 Vio5V)
100mQ 0501 Vo5V (When DC bias: 0 501 Vto 5 V)

The above voltages are the voltage setting values corresponding to V mode or equivalent.

For the 10 MQ to 1 kQ range, when the measurement impedance value exceeds the range, the guaranteed accuracy range is as follows.

R DC 40.000Hz 0 99.9999H7 | 100.00Hz to 1.0000kHz to | 10.001kHzto | 100.01kHz to
s CEDCEED 0.001Hz 10 99.9999Hz | 999.99Hz 10.000kHz 100.00kHz 200.00kHz
10MQ
0101 Vto5V
1MQ |
0501 Vto5V
100kQ 2V 0050Vto5V 0101 Vio5V
10kQ 0005Vto5V | 0101 Vto5V
s 0005Vto5V

The above voltages are the voltage setting values corresponding to V mode or equivalent.

Method for determining basic accuracy )

o Calculate the basic accuracy from the sample impedance, measurement range,
measurement frequency, and corresponding basic accuracy A and coefficient
B from the table on page 12

® The calculation expression to use differs for each of the 1 kQ range and above
and 100 Q range and below

e For C and L, obtain basic accuracy A and coefficient B by determining the
measurement range from the actual measurement value of impedance or the
approximate impedance value calculated with the following expression

Zx(Q) = wL(H) (8=90°
1 o
=~ T(F) (6 ~-90°)

~ R(Q (8=0° (w2xmnxMeasurement fiequency [Hz)

Calculation example 1 (Basic accuracy of impedance Z)
Impedance Zx of sample: 500 Q (actual measurement value)
Measurement conditions: When frequency 10 kHz and range 1 kQ

-

e D

Basic accuracy can be calculated on a PC

The bundled application software can
be used to calculate the basic accura- | = = -
cy. Just enter the measurement condi- | -
tions and measurement result and the
measurement accuracy will be dis-
played. "
The application software allows you A — -
to easily evaluate the accuracy for the .
measurement value. "

\_

Application screen

_/
~

Insert coefficient A = 0 15 and coefficient B = 0 02 for the Z basic accuracy
from the table on page 12

0x500
10

-1

Z basic accuracy=015+002 x =023 =%rdg)

Similarly, insert coefficient A = 0 08 and coefficient B = 0 02 for the 6 basic
accuracy, as follows:

10x500
6 basic accuracy =008 + 0 02 x T -1 |=016 (")

Calculation example 2 (Basic accuracy of capacitor Cs = 160 nF)

(1) Measure Z and 6 of the sample with measurement range AUTO
(2) Suppose you have obtained the following Z and 6 measurement values
Z=10144kQ, 6=-7869°
As Zis 10144 kQ, the range is 10 kQ
(3) For the 1 kHz and 10 k9 range,
insert coefficient A = 0 05 and coefficient B = 0 02 for the Z basic accuracy
from the table on page 12

10x10144 x 10°
i = —  “1ll= )
Zb351caccumcy—:!:(005+002x| N6 1) 005 (+%)
Insert coefficient A = 0 03 and coefficient B = 0 02 for the 6 basic accuracy
10x10144x10°
0basicaccm'acy=:i:(003+002x|#—1‘):003(ﬁ°)

(4) Determine the ranges for the Z and 6 basic accuracy
Zmin =10144kQx(1-005/100)=101389 kQ
Zmax =10144kQx(1+005/100) =1 01490 kQ
6min =-7869-003=-7872°
fmax =-78 69+003 =-78 66 °

(5) Determine the range for Cs from the Z and 6 ranges

Cs min = 1 / (Zmax x o X sin(6min)) = 159 907 nF ...... —0 06%
Cs max = 1 / (Zminx @ x sin(6max)) ~ 160 100 oF ..... +0 06%

13
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M Specifications

Measurement
modes

LCR mode
Measurement with single condition

Continuous measurement mode
Continuous measurement under saved
conditions
(maximum 2 sets)

LCR mode
Measurement with single condition
Transformer measurement mode
N, M, AL
Continuous measurement mode
Continuous measurement under saved
conditions
LCR mode (maximum 60 sets)
Analyzer mode (maximum 2 sets)
Analyzer mode
Sweep with measurement frequency
(Measurement points 2 to 801
Sweep method normal sweep
Display List display)

LCR mode
Measurement with single condition
Transformer measurement mode
N, M, AL
Continuous measurement mode
Continuous measurement under saved
conditions
LCR mode (maximum 60 sets)

Measurement
parameters

Z.Y. 6, Rs(ESR), Rp, DCR(DC resistance), X,

G, B, Cs, Cp, Ls, Lp, D(tand), Q

Z.Y, 6, Rs(ESR), Rp, DCR(DC resistance), X, G, B, Cs, Cp, Ls, Lp, D(tan5), Q,
N, M, AL, T

Measurement range

100 mQ to 100 M€, 10 ranges (All parameters are determined according to Z)

Z YRs Rp Rdc X G B Ls Lp Cs Cp = (0000000 [unit] to 9 999999G [unit]) Absolute value display for Z and Y only

Display range 8 =(0 000° t0 999 999°). D (0 000000 to 9 999999), Q (0 00 to 99999 99), A% (0 0000% to 999 9999%)
Basic accuracy Z +005%rdg 6 =003°
Measurement 40 Hz to 200 kHz (1 mHz to 10 Hz steps) 1 mHz to 200 kHz (1 mHz to 10 Hz steps)
frequency
Normal mode Normal mode

V mode/CV mode 5 mV to 5 Vrms, V mode/CV mode 5 mV to 5 Vrms, 1 mVrms steps
Measurement 1 mVrms steps CC mode 10 pA to 50 mArms, 10 pArms steps
signal level CC mode 10 pA to 50 mArms, Low impedance high accuracy mode

10 pArms steps V mode/CV mode 5mV to2 5 Vrms, 1 mVrms steps

CC mode 10 pA to 50 mArms, 10 pArms steps

Output impedance

Normal mode 100 Q

Normal mode 100 Q, Low impedance high accuracy mode: 25 Q

Display Monochrome LCD 5 7-inch color TFT, display can be set to ON/OFF
:i;'i't'::;t‘ﬁr:’g's"'ay The number of display digits can be set from 3 to 6 (initial value: 6 digits)
Measurement time 2 ms (1 kHz, FAST, display OFF, representative value)

Measurement speed

FAST/MED/SLOW/SLOW2

DC bias
measurement

Normal mode -500 V to 500 V (10 mV steps)
Low impedance high accuracy mode -2 50 V to 2 50 V (10 mV steps)

DC resistance

Measurement signal level: Fixedto 2 V

Measurement signal level: Fixed to 2 V
Temperature compensation function
Converted reference temperature is displayed

measurement Reference temperature setting range: -10°C to 99 9°C
Temperature coefficient setting range: -99,999ppm/°C to 99,999ppm/°C
Comparator LCR mode Hi/IN/Lo for first and third items

BIN measurement

10 main parameter categories,
1 sub-parameter category, and out of range

10 categories and out of range for 2 items

Compensation

Open/short/load/correlation compensation
Cable length: 0 and 1 m (accuracy is guaranteed for up to 4 m)

Open/short/load/correlation compensation
Cable length: 0,1,2,4m

Residual charge

V=vV 10/C  (C: Capacitance [F] of test sample, V = max 400 V)

protection function

zﬁgg&rfzm‘;:::nous Applies a measurement signal during analog measurement only

Averaging 10256

Panel . .. . i

loading/saving LCR mode: 60; Analyzer mode: 2; Compensation value: 128

Memory function Stores 32,000 data items to the memory of the instrument
EXT 1/0 (handler), USB (Hi-Speed)

Interfaces Option Any one of RS-232C, GP-IB, and| EXT I/O (handler), USB (Hi-Speed), USB flash drive

LAN (10BASE-T/100BASE-TX) can be
selected

Option Any one of RS-232C, GP-IB, and LAN (10BASE-T/100BASE-TX) can be selected

Operating temperature

0 °C (32 °F) to 40 °C (104 °F) , 80% rh or less, no condensation

and humidity ranges

Storage temperature .
< -10°C (14°F) to 50 °C (122°F) , 80% th or 1 densati

and humidity ranges B (122°F) . 80% th or less, no condensation

Power supply AC 100 to 240 V, 50/60 Hz, 50 VA max

Dimensions and
weight

Approx 260 mm (10 24 in) W x
88 mm (3 16 in) H 203 mm (799 in) D,
approx 2 4kg (847 o0z2)

Approx 330 mm (12 99 in) W x 119 mm (4 69 in) H x 168 mm (6 61 in) D,
approx 3 1kg (1093 o02)

Accessories

Power Cord x1, Instruction Manual x1, CD-R (Communication Instruction Manual and Sample Software) x1

Applicable standards

EMC EN61326-1, EN61000-3-2, EN61000-3-3, Safety standard EN61010
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M LCR Meter Series Full Product Lineup

Vodel i Measurement frequency range
Applications and measurement object
|- DC 1mHz 200kHz
soeas ; A1 eor ]
LCR METER !
IM3533-01 H gh-end mode of the IM3523 and IM3533 w th sweep measurement
For e ectrochem stry app cat ons, research and deve opment and producton nes
of e ectron ¢ components
E m DC 1mHz 200kHz
seser : s er ]
LCR METER !
IM3533 Capab e of speca measurements of transformers nc ud ng turn rat o and mutua
nductance
Partcu ary usefu n producton nes and research and deve opment of transform-
ers, co s, etc.
£33 DC 40Hz 200kHz
=21 ™ (O [
LCR METER 0
IM3523 Extreme y cost-effect ve mode su tab e for product on nes nc ud ng ntegraton nto
automated mach nery
For C-D and ESR measurement of e ectro yt ¢ capac tors and L-Q and DCR mea-
surement of nductors .
—— D 100kHz 120MHz
A RIS Ommm———)
LCR HIiTESTER u TN
3535
H gh-frequency measurement at 120 MHz
Idea for product on nes of ferr te beads and nductors
N DC 4Hz 5MHz
IMPEDANCE | |- 0.5ms | CEEEEEE———
ANALYZER | | |
IM3570 LCR meter ntegrated w th mpedance ana yzer
Measure the frequency character st cs of p ezo-e ectr ¢ dev ces, funct ona po ymer
capac tors, and power nductors
\ : 42Hz 5MHz
) S [ ————
LCR HIiTESTER U v}
3532-50
Genera -purpose LCR meter at 5 MHz
Measure e ectron ¢ components such as capac tors and nductors
. 120Hz 1kHz
“ sane ms
LCR HIiTESTER ' U O O
3511-50
Compact LCR meter w th s ng e funct on
For product on nes of a um num e ectro yt ¢ capac tors
1kHz 100kHz 1MHz
2ms 3505 O
C HITESTER 3506
3505/3506
C meter for ow-capac ty capac tors
For product on of MLCC and fi m capac tors
e 120Hz 1kHz
C HITESTER O O

3504-40/50/60

C_meter for arge-capa? ty MLCCs
For sort ng mach nes of arge-capac ty MLCCs (3504-50/60)
and tap ng mach nes (3504-40)




H Options

Probes and Test Fixtures for Lead Components (for details, refer to page 3)

N [
~ ,‘//:‘ . —
FOUR-TERMINAL TEST FIXTURE 9262 ;?%R;IERM'NA'- PROBE  TEST FIXTURE 9261-10

PROBE L2000 rrrsneennennn COMING SOON

..................... Coming soon

N _— =
f;‘_ 8- > .""’ > . / F
= \g» 1 /
\17 —— ) S
SMD TEST FIXTURE SMD TEST FIXTURE SMD TEST FIXTURE PINCHER PROBE 9143-10
9263 9677 9699 rsnsmsssnnnnnsCOMING SOON
v

INTERFACE UNIT
-
S

; o . L —
U ¥
GP-1B RS-232C LAN
INTERFACE INTERFACE INTERFACE
LCR METER IM3523 73000 73001 73002

LCR METER IM3533

LCR METER IM3533-01
(Standard accessories: Power Cord, Instruction Manual, CD-R (Com-
munication Instruction Manual and Sample Software)) —

Test fixtures are not supplied with the unit. NTERFACE CABLE

Select an optional test fixture or probe when ordering.

GP-IB CONNECTION CABLE 9151-02
A Q 2m (6 56 ft)
TEMPERATURE PROBE

(Used for the temperature compensation function and only

available for the IM3533 and IM3533-01) o RS-232C cable
—‘F—CI:[-@@;@&tqz:mm For RS-232C cab e, a crossover cable for interconnection
L w | 150 | 1000 | can be used.
(For details on connection, refer to page 10)
SHEATH TYPE TEMPERATURE PROBE 9478 The 9637 RS-232C cab e (9-p nto 9-p n, crossed cab €) cannot
Pt100, tip 22 3 (0 09 in) mm, cord length 1 m (3 28 fY), be used for app catons nvo v ng the flow contro of hardware.
water-proof structure

Note: Company names and Product names appearing in this catalog are trademarks or registered trademarks of various comy
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