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Minimum measurement time of S ms, built-in comparator and +0.08 % measurement accuracy

Improved for even faster and more efficient measurements !

The 3511-50 LCR HiTESTER features both high
performance, highspeed measurements with a low prices.
The minimum measurement time of 5 ms and basic
accuracy of £0.08% makes the instrument suitable for use
on production lines and laboratories. The built-in high-
speed comparator significantly reduces production line tact
time and allows the construction of automatic production
lines.

The very compact body features a clearly visible LED
display that facilitates easy operation and allows settings to
be confirmed at a glance.

With its high-speed measurement, highly accurate
measurement capabilities and great cost performance, this
LCR measurement instrument is bound to satisfy the needs
of a variety of users.

C€
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Better Speed, Better Accuracy

Powerful Functions for Greater Line Efficiency

B Minimum measurement time of 5 ms

Three sampling rates can be selected: FAST, NORMAL and SLOW. The minimum
measurement time of 5 ms (with 1 kHz/IZI display) gives rapid sampling for improved
production line efficiency.

(Differs with the measurement frequency and display parameters.)

BHigh resolution and high measurement accuracy
The measurement resolution provides a full five digits, and the basic
measurement accuracy is +0.08%.

B RS-232C interface as standard feature

With the exception of turning the power on or off, all the basic functions can
be controlled from a PC. Use of a PC enables efficient data management,
processing, and setting of measurement conditions, plus a variety of other
functions. A GP-IB interface can also be installed as an option.

W RS-232C interface specifications

Transmission method: Start-stop synchronization. Transmission speed: 9600 bps. Data length:
8 bits. Parity: None. Stop bit: 1 bit. Delimiter: CR+LF. Handshake: Hardware. Connector shape:
'D-sub 9pin (male). Connecting cable: Reverse cable

an automatic instrument where comparator results, measurement-completed
signals, etc., can be output to an external device.

B Comparator function

Upper limit and lower limit values can
be set for both the main parameters
(any of Z or C or L or R) and sub-
parameters (any of @ or D or Q). The
measurement results are signaled by a
buzzer and LED indication and can
also be output to an external source.
The output is separated into main- and
sub-parameter measurement results
together with AND.

B Memory for 99 sets of
measurement conditions
Up to 99 sets of measurement
conditions, including comparator
values, provide rapid response to
constantly changing components on

flexible production lines.
These conditions can also be externally
switched via the EXT.I/O.

B Compact size

The small dimensions, 210 (W) x 100
(H) x 168 (D) mm, approximately 2.5
kg (4.00"W x 8.30"H % 6.60"D; 88 oz.
approx.), make it easy to incorporate
the instrument into production lines.

The AC power supply voltage is selectable :
100V, 120V, 220 V or 240 V AC.

9518-01 GP-IB interface can be fitted (optional).

T =

EXT.I/O
Rear view RS-232C interface
Timing chart for EXT. 1/0 sequencing Chuck ON f Chuok OFF

. . . Circuit r ti Tri inimum interval
The following chart shows the timing sequence of the trigger o esPor:;f‘ = 1r(|]%g:rmlmmum e
(TRIG), and end-of-measurement (EOM) signals from the TRIG
EXT. I/O connector. 500's . Measurement time 5 ms * 2

3 EOM —————
EXT. 1/O signals

@ Outputs @ Inputs - _
¢ Internal DC power (+5 V output)  * External DC power supply (+5 v HI'IN LO X_Decision result

. Comparator result (main-/sub- to +24 V can be supplied by external device)

parameters together with AND output) * External trigger Signal
* Analog measurement completion ¢ Memory setting selection
e End-of-measurement (including comparator conditions)
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*1 a depends on the sample and trigger delay.

*2 Reference value for 1 kHz measurement frequency,
FAST mode, IZI measurement.
Measurement time differs with measurement conditions.



... and Better Size !

Basic Performance

B Seven parameters measured B Measurement signals

Measurement frequency: 120 Hz/1 kHz. Signal level:

The seven parameters IZI, R, 0, C,L, D, and Q can be 50 mV, 500 mV, 1 Vrms settable.

measured. The main- and sub-displays can be combined

in five ways: 1ZI-0, C-D, L-D, L-Q, R. B Printer OUtpUt

Measurement values and comparator results can be
printed out on the optional 9442 Printer by connecting
this via the standard RS-232C interface. This is

convenient for attaching data to inspection reports, etc.
(The optional 9444 Connection Cable and AC adapter are necessary for connecting the printer.)

B Easy operation by simple selections
and LED display

To operate, simply select from the items displayed on the
panel. Selected measurement conditions are indicated by
illuminated LEDs allowing settings to be checked at a
glance. Measurement results are also displayed by LED

Printout example

indication that makes it easy to check the values even in Cs 8a.tenE D 0.00017
1 s -ldn &
dark locations. Cs 984.10n F D 0.000I7
Cs 984.20n F D 0.00034
B DC bias measurement cs 93.91nF 10 D 0.00052 I
. . Cs 983.85n F L D 0.00024 IN
Using the optional 9268/9269 DC BIAS UNIT, voltage £x S 0 SRR D S0 0001 T/ 1O
1 Cs 983.95n F Lo D 0.00034 IN
and Current blas —_ ;,.P" E:y o C; 933,95: F Lo D 0.00052 HI
=

measurements are simple.
The 9268 can be used for
voltages up to a maximum
of DC+40 V. The 9269 can
be used for currents up to a
maximum of DC+£2 A.

W 9442 PRINTER specifications

®Printing method : Thermal serial dot printer®Recording width : 112 mm (4.41”)@Printing
speed : 52.5 cps@®@Power supply : 9443 AC ADAPTER or supplied Ni-MH battery pack
(prints 3000 lines on full charge from 9443 AC ADAPTER)®Dimensions and mass: 160W
x 66.5H x 170D mm; 580 g approx. (6.30"W x 2.62"H x 6.70"D; 20.46 oz. approx. )

Resulting measurement data can be output not only to a printer, but also
other media such as a PC or sequencer. Using the RS-232C interface
makes transferring the inspection data simple and convenient.

Example of connecting the 9262 and 9268 / 9269

| Specifications (Accuracy guaranteed for 6 months, Post-adjustment accuracy guaranteed for 6 months)

1Z1,C,L,R,0,D,Q Measurement range (Auto/Hold range, 5-digit display)

Measurement parameters .
8 * Five possible display combinations: 1ZI-6, C-D, L-D, L-Q, R. IZL,R: 100 m/1/10/100/1 k/10 k/100 k/1 M/
10 M/200 MQ
Measurement reqicncy 0.01%) (20 5k 1l 195k C (120 H) : 145 p/1.45 0/14.5 /145 0/1.45 u/14.5 p/
M ttime (typical val
for et e (WPICaIVALES | EAST : 13 ms, NORMAL : 80 ms, | FAST : 5 ms, NORMAL : 60 ms, 145 /1 45 m/14.5 m/1 F
Excluding time for open/short circuit | SLOW : 400 ms SLOW : 300 ms C (1kHz): 17 p/170 p/1.7 n/17 n/170 n/1.7 p/17 pu/
compensation, evaluation. 170 /1.7 m/100 mF
Measurement |7 R 10 mQ to 200.00 MQ N y
ranges ; mQ to 200. L (120 Hz) : 130 /1.3 m/13 m/130 m/1.3/13/130/
© 9.40 pF to 999.99 mF 0.940 pF to 99.999 mF 1.3 k/13 k/200 kH
L 14.00 #H to 200.00 kH 1.600 ;iH to 20.000 kH L (1kHz): 15.5 p/155 p/1.55 m/15.5 m/155 m/1.55/
15.5/155/1.55 k/20 kH
J U COROR2000 Dimensions, mass : 210H x 100W x 168D mm, 2.5 kg approx.
D 0.0001 to 1.9900 (8.30"H x 4.00"W x 6.60"D ; 88 oz. approx.)
Q 0.85 t0 999.99 Power supply : 100 V/120 V/220 V/ 240 V AC = 10%
Basic accuracy Z:+0.08% rdg. 0=0.05° (selectable), 50/60 Hz

Max. rated power : 20 VA max.

Measurement signal levels . o
Supplied accessories :

50 mV/500 mV/1 V rms (x10% +5 mV)

Equivalent circuit mode

Serial- and parallel equivalent circuit mode, automatic/manual

Output impedance

50Q

Display method/Max. count

LED (5-digit display, full-scale count depends on range)

No. of measurement
condition memory retention

Max. 99 (including comparator conditions)

Comparator comparison
method

Any of the main parameters (any of IZl or C or L or R) and
sub-parameters (any of 6 or D or Q) can be set to upper limit and lower
limit value settings. The measurement results are signaled by LED
indication and a buzzer and EXT.I/O output (main- and sub-parameter
evaluation results, AND output).

DC bias

Possible when the optional 9268 (+40 V max.) or 9269 (+2 A max.) is used.

External printer

9442 PRINTER (option)

External interfaces

RS-232C, (GP-IB is option), EXT.I/O for sequence use.
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Power cord, spare fuse for power supply
(in accordance with the ordered power
specifications, either 100/120 VAC 1 A,
220/240 VAC 0.5 A)

Conformity : EMC EN61326-1:1997+A1:1998
EN61000-3-2:1995+A1:1998+A2:1998
EN61000-3-3:1995

Safety EN61010-1:1993+A2:1995
Power supply; Pollution degree 2 Overvoltage Category Il
(anticipated transient overvoltage 2500 V)
Test terminals; Pollution degree 2 Overvoltage Category I
(anticipated transient overvoltage 330 V)



Measurement accuracy and range

Conditions of guaranteed accuracy :
Temperature and humidity 23°C+5°C (73°F+£9°F), less than 80% RH (no condensation), following 60 min. warm-up after power is turned ON,
after open/shut calibration, use of 9261 Test Fixture, measurement signal level 1 Vrms, measurement speed set to SLOW.
The various accuracy specifications presume that 6< +6°C for R, D=0.1 for C-D, D=0.1 for L-D, Q=10 for L-Q.

Q accuracy is defined by the calculation of 1/D.
Measurement range and accuracy differ with the used Test Fixture, measurement signal level and measurement speed.

Frequency Range
(ZH9andR
st 100 mQ 1Q 10Q | 100Q | 1kQ | 10kQ | 100kQ | 1MQ 10 MQ 200 MQ
1Z1 + (1.00+0.15/ZL)% +180% | *035% | *0.08% | *008% | *0.11% | *0.14% | *030% | =(0.15+0.16XZH)% | *(2.00+0.11XZH)%
e 0 +(0.1040.09/Z1)° +1.00° +0.18° +0.08° +0.05° +0.08° +0.10° +0.19° +(0.1040.09XZH)° | £(0.70+40.08XZH)°
R - +(1.004021/RL% | *+2.10% | £039% | #0.10% | +0.09% | +0.13% | £0.16% | £0.34% | £(0.15+020XRH)% | =£(2.00+0.16XRH)%
120 Hz 1F 145 mF [1.45mF | 145 uF | 14.5 uF | 1.45 uF | 145nF | 14.5nF 1.45 nF 145 pF
1 kHz 100 mF 1.7mF | 170 yF | 17 pF | 1.7 uF | 170nF | 17nF | 1.7nF 170 pF 20 pF
C +(0.60+1 50XfXCH)% | £2.10% +0.39% +0.10% +0.09% +0.13% +0.16% +0.34% | £{0.17+30/(fXCL)}% | £{1.70+30/(fXCL)}%
P D |£00015+00108xXCH)| £0.0179 | +£0.0034 | £0.0016 | £0.0011 | £0.0016 | +0.0020 | +0.0036 |£{0.0020+0.264/(FXCL)} |£{0.0120+0.25/(FXCL)}
120 Hz 130 pH 1.3mH | 13mH | 130 mH | 1.3H 13 H 130H | 1.3kH 13 kH 200 kH
1 kHz 15.5 pH 155 yH |1.55mH 155 mH| 155 mH | 1.55H | 155H | 155H 1.55 kH 20 kH
L +{0.90+30/(fXLL)}% | *2.10% +0.39% +0.10% +0.09% +0.13% +0.16% +0.34% | £0.17+1.17XEXLH)% | %(2.00+1.00XXLH)%
P D |£{0.002140264/(fXLL)}| £0.0179 | +0.0034 | £0.0016 | £0.0011 | £0.0016 | +0.0020 | +0.0036 |=£(0.0020+0.0110XFXLH) | £(0.0120+0.0100XFXLH)

* 7L is the sample impedance [Q2], ZH is the sample impedance [MQ], RL is the sample resistance [Q2], RH is the sample resistance [MQ], CH is the sample capacitance [mF],
CL is the sample capacitance [pF], LL is the sample inductance [¢H], LH is the sample inductance [kH], and f is the measurement frequency [kHz]. (I1ZI,R, C,L: + %rdg.)

/GP-1B7
ARS-232C

Model : LCR HITESTER 3511-50

Model No. (Order Code) (Note) =
3511-50 (Measurement frequencies: 120 Hz and 1 kHz)

Accessories: Instruction manual x1, Power cord x1, Spare fuse x1 (1 A for 100/120 V AC
rating, 0.5 A for 220/240 V AC rating)

B Options for a wide range of applications

@)

GP-IB CONNECTOR
CABLE 9151-02
2m (6.56 ft) length

GP-IB INTERFACE
9518-01
Built into rear panel

o

\

‘ /u(; Ve ;ﬁ ; =
=
ol SMD TEST FIXTURE 9699

i Direct connection type, For

SMD TEST FIXTURE 9677

Direct connection type, SMD TEST FIXTURE  TEST FIXTURE 9262

»- SMDTESTFIXTUREIM9t10 ~ SMD TEST FIXTURE IM9100 PINCHER PROBE L2001 CONTACTTIPS  CONTACT measuring SMDs with lecrodes  For measwrig SMDswih 9263 Direct connection ype, DC

=1 Directconnection two-terminal Direct connection type, For Cable length 73 cm (28.74ft),DC IM9901 TIPS IM902 bottom: DCto120MHz,  elecrodeson the i DC Direct connection type, t08 MHz, measurable con-

CH| measurement type for measuring  measuring SMDs with electrodes  to8 MHz, impedance charac-  Toreplacethetipon  Toreplacethetip o sample dimensions; LOMM 10120 MH, testsample DCto8MHz testsample  ductor diameter: 0.3 (001

1| SMDs, DCto1MHz, measurable  on the bottom, DC to 8 MHz, teristics of 50 Q, 4-terminal pair  the L2001, regular size, - on the L2001, small (004in)to40mm (0_1('5 iﬁ) wide,  dimensions 35 mm+05mm _ dimensionsmm (004in)to  in)to2mm (0.081r)

: sample sizes: 008004 (EIA) measurable sample sizes: 01005 configuration, tip electrode spac-  bundled with the L2001 ~ size max. 15 mm (006 r) high ' (014in:0 62 W 10mm (0.39in)

o 100402 (EIA), 0402t 1005 (JIS) ing: 0.3 (0.01in) to 6 mm (0.241n) - ' S——

o ) Note: The 9268-01 cannot be used with the 3511-50, use with the 9268/9269, Not CE marked

S ’ pes— o - =

= ! - £ =

g * ool o Q 5

a 5 = S CONNECTION  RECORDING

TESTFXTURE 9261 “ERMINALPROBE  pe BIAS CUHRENT nc BIAS VOLTAGE CONNECTION CONNECTIONCORD9165 | [SJIPRINTER9442  Ac ADAPTER CABLE9444  PAPER 1196
DCto8MHz, 1m (3.28 10 UNIT UNIT CORD 9166 Cord has meallic BNC ~{| Forprinting 9443-02 For the Printer 9442, For the Printer 9442
£ lenath immecnce DCto100kHz, 1m (328 42Hz to 100 kHz, 42Hz lo 5 MHz Metal BNCtoclip, ~ connectors atboth ends, useat | =1 numerical values For the Printer opin-opin L5M 112 (441ir) x 25
)length,impedance ) ength, impednce Maxalowblecir  Maxllowble  15m@S2f)length  metaictermina 15m (652 | (G T2mmadnin)  gop e e RSP mn(bdtin> B

characteristies of 75 © characteristics of 75 Q rent; +2A DC voltage: £ 40V DC ft) length paper width s (49210 leng (20310, 0rolset

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

HIOKI

HIOKI E. E. CORPORATION
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LCR METER IM3536 |
HIOKI o

_ pe,4Hzt0 8 MHZ

Measurement frequency

i COMPygy,
Bur

The new standard

Introducing an LCR meter that brings exceptional gpecifications and cost per-
formance to a wide range of applications, from R&D to production lines

s C€

Test fixtures and probes sold separately. Photograph depicts IM3536 used i'lil"f'-combination with the SMD Test Fixture 9677.

Repeatability and measurement time
. .. . - . C i f IM3536 and 3532-50,
One-eighth the precision variability and five (Comparison o nd3532:50
times the measurement speed of legacy models . R |
) Sample: Resistor

means drama“ca”y improved prOdUCtIVIty \ Measurement frequency: 1 MHz
Faster performance 3532-50

Stability L e

/V
0.03% \

N\

Repatability (Z, 3CV)

0.00% !
1 10 100 1000

Measurement time [ms]
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Raising the Bar for Basic Performance

High accuracy +0.05% rdg
Highspeed 1 MS (fastest time)

HIOKI
IM3536 LCR METER

1= B 13.1809 ©
B 2.09706.H
| 37.27
B 14.39n0

T\, UNKNOWN

Guaranteed accuracy range from 1 mQ

The IM3536 delivers a guaranteed accuracy range that starts at 1 mQ. Furthermore, the frequency
band has been expanded to 8 MHz, broadening the array of measurement targets with which it can be

used compared to legacy products.

Z measurement range
=== i
100M %

S
2
m
i |
i
i

1™
100k =
10k i |:| : Hioki legacy model (3532-50)
E 1K %% | B
ll; 100
10 ==
=5 Expanded range
100m

T
i

B [ ] :mss36

3
i S8
8
|
i

Sl Siii Sl kil
1 10 100 1k 10k 100k ™M 10M

Frequency [Hz]

For more information about L and C measurable ranges, see page 14.
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Low-impedance measurement with unmatched repeatability

The IM3536 delivers repeatability that is an order of magnitude better than that of previous products. This level of
performance makes the instrument ideal for use in applications such as electrolytic capacitor low-ESR measurement and
power supply coil impedance testing, the latter of which demands excellent frequency characteristics.

Legacy product (3532-50) IM3536: With low-Z high-accuracy mode on
0.2 0.2
0.15 0.15
. . .
01 1" "— 01 1
—_ ] 4 . > . > P & —_
& 005 oot *te. ol ee e £ 005
> ca® %o P 3 Do >
3 0 e : I . . LR etk o 3 ( OGS § O GO S 5 S S . T 5 S -
© o % . o - -. ™ . N © W Ge0 WOW NOENSE EESST © COD 5O NS O 08 OB 00 G0 IS SN
s 0° e+ .50 e *"100 °, 150 *, *200 % S 0 50 100 150 200
g -0.0s e :_-:”'. . g 005
N - .‘ . s ate . N
0.1 7 i 0.1
. .
-0.15 o 0.15
0.2 § 0.2
Measurement count Measurement count

Graphs illustrate the results of measuring a resistance of 1 m€Q 200 times under
the following conditions:

* Frequency: 1 kHz

* Measurement speed: FAST

* Measurement range: 100 mQ
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From measurement to analysis

Applications 1n development evaluation and research

Ideal for use in R&D work requiring a wide range of measurement conditions
and for evaluation of devices under conditions of actual use

The IM3536 enables measurement conditions to be varied over a wide range, for example to analyze a coil’s
resonance point while varying the frequency or to perform measurement while changing the measurement
signal during evaluation of a sample that exhibits signal dependency.

Variable current

10 uA to 100mA

Variable frequency

DC, 4 Hz to 8 MHz

Variable voltage

10mVto5V

(V mode/CV mode) (CC mode)

Example of measurement while varying the frequency from 1 MHz to 8 MHz

1.B0E+05 100

Mg | | | | 80
—1

1406405 = &0

USB connection

(@] o o
\N/ B.OOE+04 g
-20
G.ODE+04 | %
The IM3536 ships standard with application software that can save
. . . 4.00€+04 T
measurement data as an Excel file while sweeping through a range of ®
frequencies pre-configured on a computer. 2008404 | ! { ©
For more information, see page 5. 0.006+00 -100

VE+06 2E+08 JE+06 4E+06 SE+§ BE+06 7E+D06 BE«0S

Frequency (Hz)

EEEEEEEEEEEEEEEEEE
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DC bias function: Measure under conditions simulating actual use or in accor-
dance with industry standards

Internal DC bias (capacitor only)

A DC voltage can be superposed onto the measurement signal while measuring a capacitor.

The generated voltage can be varied from 0
Vo0 2.50 V DC (10 mV resolution).
(Low-Z high-accuracy mode: 0 Vto 1 V)

External DC bias

(with support for L or C measurement, depending on the unit)

DC BIAS CURRENT UNIT 9269-10

Measurement frequency range: 40 Hz to 8 MHz Measurement frequency range: 40 Hz to 2 MHz
Maximum applied voltage: +40 V DC Maximum applied current: 2 A DC
* An internal 300pH inductance is connected in parallel to the DUT.

Requires a separate external DC bias power supply.

Calculate conductivity and the dielectric constant

The conditions used to calculate conductivity and the dielectric constant can be set easily using the instrument’s touch screen.

Enter the following parameters: % The instrument’s
Conductor length (LENGTH) touch keypad
Conductor cross-sectional area makes it easy to
(AREA) e - enter numbers.

Evaluate samples that exhibit signal dependence using free application software

The bundled application allows you to save measurement data from the LCR meter as a Microsoft Excel or text file (CSV format) using the

instrument’s USB, LAN, GP-IB, or RS-232C interface. Standard accessory
Sweep Measurement | . N - Frequency characteristics (measurement while varying the frequency)
Sweep Point Sweep Mode + Voltage characteristics (measurement while varying the voltage)
line feed delimited equencyl T . .
i st e ood delinted = :m "’:NM . - Current characteristics (measurement while varying the current)
00520 . . ™ . .
] [ |l + Time interval measurement (measurement at a specified time interval)
02100 .
[ - el i Sals Capture measured value when the RETURN key is pressed (one-off measurement)
03710 {0-32,000)
gggg Repeat Meagurament /|
i Humber of Measurements 14 Times Data saved in CSV format
% (1-32.000) - ; : ; ; s o
7 e s 7 + Simple, automatic configuration of sweep points - = ~mm
08670 (0-32000) . . A | | |
: Sweep points are generated automatically once 0 [Fracusnc s?acus'z = "PH ——
! [ Aequire Voltsgs/Current Monitor Values you set the start value, end value, and number of 2 | 1000000 0 154E+03 87847
I - ) . : . R 5 0 155E+03 87019
i | Acquire Instrument Settings intermediate data points. 0 156E+03 87832
1 0! 1 5TEHO3 arsm
H o T 0 15SBE+03 87897
Qatiras 0| 1 59E+03 87835
ii (:'mr"’:s‘ro 0 161E3 87882
i oL et 0 162E+03  878TY
{lgen S ot e ELID S 0 163E+43  B787
117480 Text File(CSY format) 0 164E+03 67858
Hal SarLNake 1E8 0 165E+403  BTS5
119230 _— Stop Vahe 9E6 0 166E+03 87841
11 St . 0/ 1 6BE+O3 87833
i 2k Measixin : Data count 4015 0 169E+03  B7B2
12184 0! 1. 70E+03 87814
12248 Comt 0 0/ 171E+3 87806
};‘ ; - 0 17343 87788
0 1 74E+03 87.785
: 0 175E+4C3 87774
| Exit 0 176E+03 87758

asita

TECNOLOGIE DI MISURA



Simplifying the process of building production lines

Increase convenience and efficiency

Perform two jobs with one instrument to save space and speed up the process

of building a system

Continuous measurement function

Suppose you wish to test power supply inductance L-Q at 1 kHz plus DC resistance (Rdc). The IM3536
steps up by delivering high-speed, continuous measurement of different conditions with a single

instrument.
‘ LCR measurement ‘
DC resistance measurement ‘ ‘ LCR measurement ‘ ‘ DC resistance measurement ‘
E ceceae
L]
Tasks that used to require ...now can be
two instruments... completed with one.

By progressively loading a series of measurement conditions saved using the panel save
function and performing measurements under multiple sets of different conditions, you can
now test one component under multiple conditions during a single test session.

\\\\\\\\\\\\\\\\\\
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MISURE PRIMARIE>PONTI [CR

Display saved panels as a list and load them quickly

Panel save and load functions Save and load measurement conditions and compensation values.

Ensure reliable application of settings during
setup changes

. . ﬂ
Target A: Measurement conditions and
judgment standards

Easy-to-view list display
Filename

+ Measurement parameters: Ls, Q, Rdc Measurement parameter name

\l, * Measurement frequency: 1 kHz
« Constant current: 1 mA

Target B: Measurement conditions

and judgment standards
+ Measurement parameters: Z, 0
+ Measurement frequency: 1.5 kHz
+ Constant current: 0.5 mA

Load or save using the touch screen keys

Analyze the data you need on a computer quickly and easily

Memory function and USB flash drive support Measure and save multiple test results

Measure the test target. <
| :
Save the results to the

instrument’s internal memory.

Number of tests: n

Copy the saved data to
a USB flash drive.

Save 32000 measurement results, copy them to a USB
flash drive, and load them onto a computer. You can
then open the measurement data using a spreadsheet to
analyze variations and manage test data.

Even if both hands are full

Load the data onto a computer.

'ﬁ -
- RTET AP AL ¥ X LIS,
R e [] - 5
seeee 2 7 O -~ 5l [T
1 1| SA3E-02 1] 10186 4]
e 2 1| 543802 o 1015 o
Ll 1| 83302 o 1033 [t}
4 | 1| SRIE-2 o 1083 o
TRIG ISOCOM 5 1| S2RE-02 1] 1017 o
8 | 1| S20E-02 [t} 1017 0
Al | 1, S30E-02 o 106 ]
3] 1| S30E-02 ] 106 o
-] 1| S3ISE-02 0, 1064 (=]
. . . . 10 1| S3SE-02 0 1064 o
Select [External trigger] as the trigger setting and then control instrument G| 1 535E-02 o 1064 0
operations such as measurement and saving of data from an external e B o —tu T
Analysis using a spreadsheet

device such as a foot switch via the EXT. I/O terminal’s TRIG signal.

Improved protective functionality to reduce maintenance downtime

. . . Relationship between the capacitance from which LCR meters
Residual Charge protection function can be protected and residual voltage values

The IM3536 features an enhanced residual charge protection S Egg } ‘
function that is designed to protect the instrument’s internal g’ 800 IM3536
circuitry from a capacitor discharge voltage in the event a charged % 600
capacitor is inadvertently connected to a measurement terminal. é 400 < i
® 0] Prevous provuet, T TTh-TTie
0.1 1 10 100 1000

Capacitance (uF)
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_,
Functionality supporting more accurate measurement

Delivering reliability for production-line testing

Compensate for anticipated errors

Cable length compensation

Select from cable length settings of 0 m, 1 m, 2 m, and 4 m, guaranteeing accuracy
even when measurement cables have been extended.

111 8

Load compensation S ~ . . .
Up to five sets of compensation T 2o ﬂ__ i Ti3is _’ i s33i: .,_.—i
conditions can be saved. - = =

1\ Measured values are compensated according to the
< Swap reference sample, ensuring compatibility of measured
values from multiple devices on production lines and when
swapping out devices, for example when a unit needs to be
calibrated.

Automated tester

Cable length: 4 M
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MISURE PRIMARIE>PONTI [CR

Low-Z high-accuracy mode for increasing the maximum applied current

When using low-Z high-accuracy mode, the output resistance changes to 10 Q, allowing more current to flow to the sample being
measured so that high-precision measurement is guaranteed.

09 /OJe 045 = With low-Z high-accuracy mode OFF
0.8% \ 0.40
0.7% 0.35 With low-Z high-accuracy mode ON
S = 050 1\
< 0.6% \ °_ 0.30 \
z z
% 0:5% \ 5 02 \ Measurement conditions
— ©
T 0.4% w© 0.20 Frequency: 100 kHz
2 \ OFF g \ OFF .
®© 0.3% o 015 Measurement voltage: 1 V
N 0.29% }3\ <> 040 \ Measurement range: 100 mQ

o DUT: 10 mQ
0.05

0.1% \O\
N ON 0 ~— ON >8
0.0% 0.0 - - . .
1 10 100 1000 1 10 100 1000
Measurement time (ms) Measurement time (ms)

Low-Z high-accuracy mode can be used with the 100 mQ, 1 Q, and 10 Q ranges.

This mode is especially effective when performing low-inductance L measurement of power supplies and ESR measurement of aluminum
electrolytic capacitors.

Contact check function

Detect faulty contact with the sample during four-terminal measurement.

Faulty contact The contact check function measures Heun Leun
the contact resistance between Lpor
and Lcys and between Heor and Heyg Heor DUT Leor Set threshold values
and displays an error if the readings -

Contact resistance
are greater than or equal to a preset Approx. 1,000 Q
. threshold. Approx. 500 Q
4-terminal contact OK IM3536

Approx. 100 Q
% Hcur terminal: Current generation terminal Approx. 50 Q
Heor terminal: HI voltage detection terminal Approx. 20 Q

Leor terminal: LO voltage detection terminal
Lcur terminal: Current detection terminal

Hi-Z reject function

Detect contact errors during two-terminal measurement.

Faulty contact The Hi-Z reject function
outputs an error if the
measurement result
exceeds a preset judgment
standard. This capability
enables the instrument to

The judgment standard is
calculated based on the
measurement range and
judgment reference value (valid
01000 % setting range: 0% to 30,000%).

2-terminal contact OK detect poor contact when | 0F Jlaflafalalal The instrumentl’s touch
performing measurement P ﬂnﬂnu !(eypad makes it easy to enter
p— ] — using a two-terminal judgment reference values.

fixture.

Improve measurement precision with the waveform averaging function

The IM3536’s waveform averaging function lets you set the number of measured waveforms for each frequency band deter-
mined by the measurement speed setting (FAST, MED, SLOW, SLOW?2).

Number of waveforms — Many (increased measurement precision)

A
Normal (FAST, MED, SLOW, SLOW2) number of waveforms

v

Number of waveforms — Few (higher measurement speed)

asita
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EXT. 1/O, BCD

LAN

USB GP-1B RS-232C

A~ 100-240¢
S0/B0HE SOVA

e ig

1DIDASE-TX

=

<)

Access an extensive range of interfaces in all model variants

EXT. 1/0

EXT. 1/0 allows you to output the measurement complete signal and judgment results signal and to control the instrument by inputting signals such as
a measurement trigger signal. All signal lines are isolated from the instrument’s measurement and control circuitry for maximum noise resistance.

B Example of EXT I/O timing (LCR mode)

TRIG
(Start of measurement signal)

INDEX
(Analog end of measurement signal)

EOM
(End of measurement signal)

PARA -x-x, BINx JUDGE RESET

(Comparator and BIN result output)* :ON
ERR

(Error output) JUDGE RESET

: OFF

CALIB (Acquires the offset value)
LD_VALID (Panel load execution)

LDO to LD6
(Panel number)

1N\ Judgment result

+ Last judgment
sult

><Judgmem result

X

—
=

t

)

t5: EOM width (HI): Measurement time **; 1.5 ms

t
t

bl

Trigger pulse width (LO time) ; At least 100 ps
: Trigger off (HI time) ; At least 100 ps

o

: From Comparator, BIN Judgement Result to EOM (LO): Setting value for delay time *! (Settable range: 0.0000 s to 0.9999 s) ; 40 ps
t2: From EOM width (LO) to TRIG (LO): Minimum time from end of measurement to next trigger *2 ; 400 ps

: From TRIG (LO) to INDEX (HI): Time from trigger to circuit response *3; 400 ps
t4: INDEX width (HI): Analog measurement time (=Minimum chuck time), switching chuck with INDEX (LO) is possible ** ; 1 ms

t6: From TRIG width (LO) to LD-VALID (HI), CALIB (HI): Time to panel load execution and DC adjustment request signal detection: at least t3

*1, There is an apporoximate error of 100 ps in the delay time entered for Judgement Result <> EOM for the setting value.
tl 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.

*3

. Additional time is required when loading panel numbers using the panel load function.

*4, Reference value for Measurement frequency: 1 kHz, Measurement speed: FAST, Range: HOLD

asita
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B EXT. I/0 signal list
@ Input signals

TRIG : External trigger
LDO0to LD6  Select panel number
LD VALID : Execute panel load
C1 : During BCD output, toggle between
c2 high-order and low-order digits

: During BCD output, toggle between

the No. 1 and No. 3 parameters

CALIB : DC adjustment request

@ Output signals

EOM : End of measurement

INDEX : End of capture

ERR : Measurement error output
1ISO_5V - Isolated 5V power output
1ISO_COM - Isolated common signal ground

@ Output signals (common signal line)

PARAx-HI, PARAXIN,
PARAX-LO (x-1,3),
AND

: Comparator judgment
result output

BINL1 to BIN10, : BIN judgment result output

M Connectors

Z-£a

ool

1-£d 'OLN

H IM3536 connector signal assignment (LCR mode operation)

0-£0 '6NIE

o 2 o

zZ5z

m| g 3|

Z 323

‘-qggﬂ

> a2 o

g =k

F Ll -2 w

§zo% pog %
o 9 9 9 mao B E 3
Nua_\mo| el e =
‘he‘.TaTTQQTseﬁﬁm
15 14 13 12 11 10 9 ¢
366806666

MISURE PRIMARIE>PONTI [CR

t{e]
(o}
80
2O
(o]
(o]

w
ha
@
]
-

|
A
[]

8
8
8

X3aNI
Wo3

1-20 'OTEvuYd ‘9N
€10 IH-EVHVd ‘PN
=10 NIFLWEVd 'ZNI

Signal assignment is different during continuous measurement mode.
Signal logicis 0 V to 0.9 V for LO level and 5 V to 24 V for HI level.

OUT OF BINS

D1-0to D13 - BCD output signal
D2-0to D2-3
D3-0to D3-3

D4-0 to D4-3

Connectors to use (unit side)

Compliant connectors

: 37-pin D- sub female connector with #4-40 inch screws
: DC-37P-ULR (solder type) and DCSP-JB37PR (pressure
weld type)
For information on where to obtain connectors,
consult your nearest HIOKI distributor.

M Electrical specifications

Input signals Input type

Optocoupler-isolated, non-voltage contact inputs (current sink, active-low)

Input asserted (on) voltage

0.9 V or less

Input de-asserted (off) voltage

OPENor5Vto24V

Input asserted (on) current 3 mA/ch

Maximum applied voltage 0V

Output signals Output type

Isolated NPN open-collector outputs (current sink, active-low)

Maximum load voltage 30V

Maximum output current 50 mA/ch

Residual voltage

1V (10mA), 1.5 V (50 mA)

Internally isolated Output voltage 45Vto50V
power supply Maximum output current 100 mA
External power input none

BCD

LCR mode output signals operate in two modes: judgment mode and BCD mode. In BCD mode, measured values for the
No. 1 parameter and the No. 3 parameter are output using the BCD signals. *LCR mode only

The BCD high-order digit and low-order digit (polarity and ERR informa- CI=HI
tion) can be switched with the C1 signal. | D4
__ __ __ __ __ D3-n  D2-n -n
.Cl D.4. D.3. 92. pl. D4-n D1-n D3-n
HI (high-order) | No. 6 digit data | No. 5 digit data | No. 4 digit data| No. 3 digit data \ | / Cl1=LO
LO (low-order) | No. 2 digit data | No. 1 digit data Polarity ERR
-89.475 °
D2-n
Interfaces
Control the instrument with communication commands from a computer via the USB, LAN, GP-IB, or RS-232C interfaces.
USB LAN
Connector USB Type B receptacle Connector RJ-45 connector
Electrical specifications USB2.0 (High Speed) Transmission method 10Base-T/100Base-T automatic detection
Protocol TCP/IP
GP-IB RS-232C
Connector 24-pin Centronics type connector Connector D-sub 9-pin connector
Standard IEEE-488.1 1987 Flow control Hardware/Software
Reference standard |EEE-488.2 1987 Transmission speed 9600 bps, 19200 bps, 38400 bps, 57600 bps
Terminator LF, CR+LF
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Measurement parameters and measurement conditions

Speed and accuracy

Measurement speed

FAST/MED/SLOW/SLOW2

Averaging

Valid setting range: 1 to 256 (in steps of 1)

Basic accuracy

Z: +0.05% rdg. 0: £0.03° (representative value)

z Impedance Rs Equ?valent series resistance (ESR)
v Admittance Rp Equ!valent par_aIIe_I resistance
0 Phase angle Ls Equ!valent series mfiuctance
X Reactance Lp Equ!valent par_aIIeI mdu_ctance
Measurement G Conductance Cs  Equivalent series capacitance
parameters Cp  Equivalent parallel capacitance
B Susceptance D Loss factor tan
Q Q-factor o Conductivity
Rdc DC resistance & Permitivity
Rs  #(0.00 mt0 9.99999 GQ)
z 0.00mt09.99999 GQ Rp  £(0.00mto 9.99999 GQ)
Y 0.000 nt0 9.99999 GS Ls  £(0.00000 s to 9.99999 GH)
0 £(0.000° to 180.000°) Lp  +(0.00000 p to 9.99999 GH)
X +000mt0999999GQ)  Cs  £(0.0000 p to 999999 GF)
Display range G +(0.000n09.99999GS)  Cp  £(0.0000 p to 9.99999 GF)
B +(0.000 n to 9.99999 GS) D (0.00000 to 9.99999)
Q +(0.00 to 9999.99) A%  +(0.000% to 999.999%)
Rdc  #(0.00 mt0 9.99999 GQ) o +(0.00000 t0 999.999 G)
¢ £(0.00000 to 999.999 G)

Measurable range

1 mQ to 200 MQ

Output impedance

Normal mode: 100 ©, Low impedance high accuracy mode: 10Q

Guaranteed 1 mQ to 200 MQ (impedance)
accuracy range

Guaranteed 1 year

accuracy period Y

Warm-up time 60 minutes

Terminal structure

4-terminal structure

Supplementary functionality

Trigger function

Uses a specific signal to time the start of measurement.

[Trigger types]
Internal trigger: Automatically generates a trigger
signal internally to repeat measurement.
External trigger: Allows you to control the instrument’s
measurement operation by inputting a trigger signal
from an external device (trigger sources: manual,
communications commands, EXT. 1/0).

[Trigger delay]
Sets the delay time from trigger input to measurement.
Setting range: 0.0000 s to 9.9999 s

[Trigger synchronous output]
Outputs the measurement signal after trigger input and
applies it to the sample during measurement only.
Allows you to set a wait time until data is acquired.
Setting range: 0.0000 s t0 9.9999 s

Compensation
function

[Open/short compensation]

[Load compensation] Number of sets of compensation
conditions: Upto5

[Cable length compensation] Cable length settings: 0 m, 1 m,
2m,4m

[Correlation compensation] Compensation of display
values based on user-input compensation coefficient

Contact check

[4-terminal contact check]
Performs a contact (disconnection) check between Hcyg
and Hpor and between Leyg and Lpgr

[High-Z reject function]
Detection of OPEN state during 2-terminal measurement.

Recording and interface

Range 4 Hzto 8 MHz
400Hz1t0999.99Hz ............... 10 mHz steps
1.0000 kHz t0 9.9999 kHz ...... 100 mHz steps
xeeaj‘e’;ecmem Resoiion | 10.000 kHz t0 99.999 kHz ..... 1Hz steps
quency 100.00 kHz t0 999.99 kHz ...... 10 Hz steps
1.0000 MHz to 8.0000 MHz ...... 100 Hz steps
Accuracy | +0.01% of setting or less
[Normal mode]
Measurement 4 Hz to 1.0000 MHz: 10 mV to 5 V (maximum 50 mA)
signallevel - o nge | 1.0001 MHz to 8 MHz: 10 mV to 1 V (maximum 10mA)
[V mode] [Low impedance high accuracy mode]
[CV mode] 4 Hz to 1.0000 MHz: 10 mV to 1 V (maximum 100 mA)
Resolution | 10 mV to 1.000 V ...... 1 mV steps
[Normal mode]
4 Hz to 1.0000 MHz: 10 pA to 50 mA (maximum 5 V)
Measurement ponge | 1.0001 MHz to 8 MHZ: 10 pA to 1 mA (maximum 1 V)
signal level [Low impedance high accuracy mode]
[CC mode] 4 Hz to 1.0000 MHz: 10 pA to 100 mA (maximum 1 V)
Resolution | 10 pA steps

Monitor function

Monitor voltage range: 0.000 V to 5.000 V
Monitor current range: 0.000 mA to 100.0 mA

Memory function

Measurement result items (maximum 32000 items)
can be saved to the instrument.

Memory can be read using communications
commands or a USB flash drive.

DC resistance
measurement

Measurement signal level: Fixed at 1 V

Panel save and load
functions

Measurement conditions: Up to 60
Compensation values: Up to 128

DC bias measurement

Generating range: DC voltage 0 V to 2.50 V (10mV resolution)
In low Z high accuracy mode: 0 V to 1 V (10 mV resolution)

EXT. 1/0( HANDLER) ,USB, USB flash drive, LAN,

Measurement

modes

Measurement
modes

LCR mode: Measurement using a single set of conditions.
Continuous measurement mode: Continuous measurement
using previously saved conditions

LCR mode

Bin measurement: 10 categories for 2 measurement parameters
Judgment method: Set as absolute values, percentage, or
deviation percentage

Measurements

Comparator measurement: Hi, IN, and Lo judgments
for 2 parameters

Judgment method: Set as absolute values, percentage, or
deviation percentage

Display

Zoom display function: Enlarged display of measured values
Number of display digits setting: Allows you to set the
number of display digits for measured values for each
measurement parameter. (Valid setting range: 3 to 6 digits)

Continuous measurement mode

Measurements

Performs continuous measurement using measurement
conditions that have been saved using the panel save function.
Measurement is started by an external trigger (any of the
three types described below)

Maximum number
of measurements

60

asita

Interfaces GP-1B, RS-232C

[Output from EXT. 1/O connector]

Generates BCD output for the No.1 and No.3 parameter
BCD output measured values.

*Input and output signals are set to BCD mode (selection
with judgment output).

Display and sound

Key lock function

Lock operation of the instrument using the touch screen.
Unlock by entering a passcode.

Beep tone

Enable or disable for judgment results and key operation.

Display settings

LCD display on/off
Off: The display turns off 10 sec. after the touch panel is
last touched.

Display

5.7-inch color TFT with touch panel

Other

Operating
temperature and
humidity

0°C to 40°C (32°F to 104°F), 80% RH, non-condensing

Storage
temperature and
humidity

-10°C to 50°C (14°F to 122°F), 80% RH, non-condensing

Operating
environment

Indoors, Pollution Degree 2, altitude up to 2000 m (6562-ft.)

Power supply and
maximum rated
power

100 V AC to 240 V AC (50/60 Hz), 50 VA

Dielectric strength

1.62 kV AC for 1 min. between power line and ground line

Standards compliance

EMC: EN 61326, EN 61000
Safety: EN 61010

Dimensions and Mass

Approx. 330 W x 119 H x 230 D mm (12.99 W x 4.69
H % 9.06 D in), approx. 4.2 kg (148.1 0z.)

Accessories

Power cord x1, Instruction manual X1,

LCR application disc (Communications user manual) x1

TECNOLOGIE DI MISURA



Measurement accu racy
Measurement accuracy is calculated based on the following equation:

[C: Level coefficient] V: Setting value (corresponds to when V mode) [V]

MISURE PRIMARIE>PONTI [CR

Measurement accuracy = Basic accuracy x Cx D xExF x G
[E: Measurement cable length coefficient]

Measurement level 1Vv Coefficient 0m Im 2m 4m

Coefficient (DC resistance measurement) 1 oetheien 1 15 2 3
Measurement level 0010V100999V | 1V |1001Vto5V Settable range for frequency

Coefficient (AC measurement) 140.2/V 1 140.2/V 0m: Upto8MHz, 1 m:8 MHz, 2m: Up to 2 MHz, 4 m: Up to IMHz

[D: Measurement speed coefficient]

[F: DC bias coefficient]

Measurement speed FAST | MED | SLOW | SLOW2 bc b'a? cocfficient OFF ON
Coefficient DC resistance measurement | 4 3 2 1 Coefficient L 2
AC measurement ) 4 2 1 [G: Temperature coefficient]
| Operating temperature t[°C]
Basic accuracy Cocfficient 140.1x[t-23]

Accuracy is calculated based on coefficients A and B from the basic
accuracy chart shown below.

When the operating temperature (t) is 23°C+5°C, use a coefficient of 1.

Free software for calculating
1kQ high
range or hig er10 , 100 Q range or lower . e = accuracy
X n I 2 Y
Basic accuracy=+ [A+Bx Rx - ‘ ) Basic accuracy=+ (A+Bx ;Xge -1 ‘) (LCR application disc)
ange
o e ) Automatically calculate measurement
Zx : Impedance of the measurement conductor s - accuracy based on user-entered
A: Noted in basic accuracy chart. (Upper value: Z accuracy [% rdg.]; lower value: 6 accuracy [°]) - v measurement conditions and measurement
B: Noted in basic accuracy chart. (Upper value: Z accuracy [% rdg.]; lower value: 6 accuracy [°]) \r/:esll)li,ﬁe Free download from the Hioki
A'is the accuracy of R when DC (+ % rdg.)
B is the coefficient for the resistance of the sample Conditions Temperature‘and humidity ranges: 23°C + 5°C, SQ% RH or less (no condensaliqn),
at least 60 minutes after power ON, after performing open and short compensation
Basic accuracy
Guaranteed ac-
Range curacy rang DC 4Hz1099.99Hz |100Hz1t0999.99Hz| 1kHzto 10kHz |10.001kHz to 100kHz | 100.01kHz to 1MHz | 1.0001MHz to 8MHz
A=t B=1 A=6 B=5 A=3 B=2 A=3 B=2
100MQ|  8MQ to 200MQ A=5  B=3 A=2  B=2 A=2  B=2
A=0.5 B=0.3 | A=0.8 B=i A=0.5 B=0.3 A=0.5 B=0.3 A=2 B=1
10MQ | 800kQto 10MQ A=0.8 B=0.5 A=04 B=0.2 A=0.4 B=0.2 A=2 B=1
A=0.2 B=041 A=0.4 B=0.08 A=0.3 B=0.05 A=0.3 B=0.05 A=0.5 B=0. A=3 B=0.5
1MQ 80kQ to 1MQ A=0.3 B=0.08 A=0.2 B=0.02 A=0.2 B=0.02 A=0.6 B=0.1 A=3 B=0.5
A=0.1 B=0.01 | A=0.3 B=0.03 A=0.2 B=0.03 A=0.2 B=0.03 A=0.25 B=0.04 A=1 B=0.3 A=2 B=0.5
100kQ 8kQ2 to 100kQ2 A=0.2 B=0.02 A=01 B=0.02 A=0.1 B=0.02 A=0.2 B=0.02 A=1 B=0.3 A=2 B=0.3
A=0.1 B=0.01 | A=0.3 B=0.03 A=0.2 B=0.02 A=0.05 B=0.02 A=0.3 B=0.02 A=0.5 B=0.05 A=2 B=0.5
10kQ 800Q to 10kQ A=0.3 B=0.01 A=0.1 B=0.02 A=0.03 B=0.02 A=0.2 B=0.02 A=0.5 B=0.05 A=1.5 B=0.3
A=0.1 B=0.01 | A=0.3 B=0.02 A=0.2 B=0.02 A=0.2 B=0.02 A=0.2 B=0.02 A=0.4 B=0.02 A=1.5 B=0.2
1kQ 80Q to 1kQ A=0.2 B=0.02 A=0.1 B=0.02 A=0.1 B=0.02 A=0.15 B=0.02 A=0.4 B=0.02 A=1.5 B=0.2
A=0.1 B=0.02 | A=0.3 B=0.02 A=0.2 B=0.02 A=0.2 B=0.02 A=0.2 B=0.02 A=0.5 B=0.03 A=1.5 B=0.2
100Q 8Q2 to 10002 A=0.2 B=0.01 A=0.15 B=0.01 A=0.1 B=0.01 A=0.15 B=0.02 A=0.5 B=0.03 A=15 B=0.2
A=0.2 B=0.15 | A=0.5 B=01 A=0.4 B=0.05 A=0.4 B=0.05 A=0.4 B=0.05 A=0.8 B=0. A=2 B=1.5
10Q | 800mQto 100 A=0.3 B=0.1 A=0.3 B=0.03 | A=0.3 B=0.03 | A=0.3 B=0.03 A=0.5 B=0.05 |A=2 B=1
A=0.3 B=0.3 A=15 B=1 A=1 B=0.3 A=1 B=0.3 A=1 B=0.3 A=1.5 B=1 A=3 B=3
1Q | 80mQto 10 A=08 B=05 |A=0.5 B=0.2 |A=05 B=02 |As0.5 B=0.2 |A=07 B=05 [A=3  B=2
A=1 B=1 A=8 B=8 A=5 B=4 A=3 B=2 A=2 B=2 A=4 B=3
100mQ|  1mQto 100mQ A5 B=4 A=3  B=2 A=2  B=l5 |A=2 B=15 A=3  B=4

® Method of determining basic accuracy

e Calculate the basic accuracy from the sample impedance, measurement

range, and measurement frequency and the corresponding basic accuracy

A and coefficient B from the table above.

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

¢ 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°)

@ Calculation example
Impedance Zx of sample: 500 Q (actual measurement value)

Measurement conditions: When frequency 10 kHz and range 1 kQ
Insert coefficient A = 0.2 and coefficient B = 0.02 for the Z basic accuracy
from the table above into the expression.

10 X500

Z basic accuracy =0.2 + 0.02 x 0

1 ‘: 0.28 (+ %rdg.)

Similarly, insert coefficient A = 0.1 and coefficient B = 0.02 for the 6
basic accuracy, as follows:

! (6 =-90°) 8 basi 10X500 1= 018 @ a
= ~~ g O=- = — 1= +
wC (F) asic accuracy =0.1 +0.02 x 10 18 (x deg.)
~R(Q) (=0 (w:2xmxMeasurement frequency [Hz])
Guaranteed accuracy measurement level range The range of measurement levels for which accuracy is guaranteed varies with the setting conditions.

Range | Sample’simpedance | DC |4 Hzto0 99.99 Hz \100 Hz t0 999.99 Hz \1 kHz to 10 kHz |10.001 Hz to 100 kHz |100.01 kHz to 1 MHz \1.0001 MHz to 5 MHz  |5.0001 MHz to 8 MHz

100 MQ | 8MQ to 200 MQ
10 MQ to 100 MQ

10 MQ 800 kQ 1o 10 MQ 0.101 Vto 5V 0501 V105
1MQ 1MQ to 10 MQ )
80 KA to 1M 0.050Vto 5V 0.101 Vto 5V 0.501 Vto 5V
100 kQ 100kQ to 1 MQ .
8kQ to 100kQ | 8
10kQ to 100kQ | & 0101 Vie 1V
10 kQ N 0.050 Vto5V
800 Q to 10kQ -
1KQ 10 10 kQ 0.010Vto5V
1kQ 800 0 1kQ 0.050Vto1V 0.101 Vto 1V
100 Q 80 to 100Q
10Q [800mQ to 10Q 0.101Vto1V
10 [80mQ 1o 10 0.050Vio 5V 0101 Vto5V 0501 Vo1V
100mQ | 1mQ to 100 mQ 0.101Vto 5V 0.501 Vto 5V
The guaranteed accuracy range during DC bias operation is 10 mQ or greater. The accuracy for DC resistance (Rdc) measurement is guaranteed only when offset values are acquired. The guaranteed accuracy range

varies with the sample’s impedance. O s
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Measurable ranges

L measurement range

C measurement range

10M 100
1™
100k
10k
1k
100
10
1
T 100m b 1
3 1om o ™
1m 100n
100y 10n
104 n
1 100p
100n 10p
10n 1p
in 100f
100p 10f
! 0 100 1k 10k 100k M 10M 1 10 100 1k 10k 100k 1M 10M
Frequency [Hz]

Frequency [Hz]

HIDKI

Note: Test fixtures are not supplied with the instrument.
Select optional test fixtures or probes when ordering.

Options

LCR METER IM3536

Standard accessories

» Power Cord
« Instruction manual
* LCR Application Disc (Communication commands user manual)

Free software for calculating

accuracy
(LCR application disc)

Automatically calculate measurement
accuracy based on user-entered
measurement conditions and measurement
results. Free download from the Hioki
website.

RS-232C CABLE 9637  GP-IB CONNECTOR CABLE 9151-02

For the PC, 9pin - 9pin, cross, 2m (6.56 ft) length

1.8m (5.91 ft) length

asita
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DC BIAS VOLTAGE UNIT 9268-10

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

DC BIAS CURRENT UNIT 9269-10

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

* An internal 300uH inductance is connected
in parallel to the DUT.



MISURE PRIMARIE>FONTI LCR

Probes and Test Fixtures for Lead Components

| 4-TERMINAL PROBE | 4-TERMINAL PROBE | TEST FIXTURE | TEST FIXTURE
L2000

9140-10

9262

9261-10

Measurable range: DC to 8 MHz Measurable range: DC to 200 kHz Measurable range: DC to 8 MHz Measurable range: DC to 8 MHz
Measurable terminal diameter: Measurable terminal diameter: Measurable terminal diameter: Measurable terminal diameter:
0.3mm (0.01 in) to 5 mm (0.2 in) 0.3mm (0.01 in) to 5 mm (0.2 in) 0.3 mm (0.01 in) to 2 mm (0.08 in) 0.3 mm (0.01 in) to 1.5 mm (0.06 in)
Cord length: 1 m (3.28 ff) Cord length: 1 m (3.28 ft) Direct connection type Cord length: 1 m (3.28 ft)
Test Fixtures for SMDs
4-TERMINAL PROBE SMD TEST FIXTURE SMD TEST FIXTURE SMD TEST FIXTURE
9500-10 9263 9699 9677

Measurable range: DC to 200 kHz Measurable range: DC to 8 MHz Measurable range: DC to 120 MHz Measurable range: DC to 120 MHz
Measurable terminal diameter: For SMD with electrodes on side For SMD with electrodes on bottom  For SMD with electrodes on side
0.3 mm (0.01 in) to 2 mm (0.08 in) Measurable sample sizes: Measurable sample sizes: Measurable sample sizes:
Cord length: 1 m (3.28 ft) 0805 to 2220 (EIA) 0608 to 0805 (EIA) 0402 to 0603 (EIA)
2012 to 5750 (JIS) 1608 to 2012 (JIS) 1005 to 1608 (JIS)
Direct connection type Direct connection type Direct connection type
SMD TEST FIXTURE SMD TEST FIXTURE PINCHER PROBE
| IM9110* | IM9100* L2001*

Measurable range: DC to 1 MHz Measurable range: DC to 8 MHz Measurable range: DC to 8 MHz Options for L2001

For SMD with electrodes on side For SMD with electrodes on bottom  Replaceable tips Replaceable contact tips

Measurable sample sizes: Measurable sample sizes: Measurable sample sizes: CONTACTTIPS  CONTACT TIPS
008004 (EIA), 0201 (JIS) 01005 to 0402 (EIA) IM9901: 0603 to 2220 (EIA) IM9901 1M9902

Please contact Hioki for information 0402 to 1005 (JIS) 1608 to 5750 (JIS)

about other sizes. Direct connection type IM9902: 0201 to 2220 (EIA)

Direct connection type 0603 to 5750 (JIS)

Cord length: Approx. 730 mm (28.74 in)
*Ships standard with one set of IM9901

*For more information, please see individual product catalogs.
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LCR Meter Series Full Product Lineup

Measurement speed

300MHz

Model (Basic value) Measurement frequency range
Order Cod . . .
(Order Code) Applications and measurement object
l = 1 DC 4Hz 8MHz
LCRMETER | Vsoo:s ms O ]
IM3536 o
General-purpose LCR meter up to 8 MHz
Measure electronic components such as capacitors and inductors
B H DC 1mHz 200kHz
== 2ms
LCR METER | '%** O ssee———————
IM3533 IM3533 Capable of special measurements of transformers including turn ratio and mutual
IM3533-01 inductance
IM3533-01: High-end model of the IM3523 and IM3533 with sweep measurement
DC 40Hz 200kHz
2ms O
LCR METER v C——
IM3523 Extremely cost-effective model suitable for production lines including integration into
automated machinery
For C-D and ESR measurement of electrolytic capacitors and L-Q and Rdc
measurement of inductors
' ﬁ 120Hz 1kHz
LOR HITESTER|  “iorens=g Sms O O
3511-50 U — -
Compact LCR meter with single function
For production lines of aluminum electrolytic capacitors
1 5ms 1kHz 1MHz
C METER ' O O
3506-10 - -
C meter for low-capacity capacitors
For production of MLCC and film capacitors
Lﬁ — 120Hz 1kHz
CHTESTER| g © O O
3504 3504-40 C meter for large-capacity MLCCs
3504-50 For sorting machines of large-capacity MLCCs (3504-50/60)
3504-60 and taping machines (3504-40)
IMPEDANCE 0.5ms 1Mle -
ANALYZER
IM7580A
High-frequency measurement up to 300 MHz
Ideal for production lines of ferrite beads and inductors
g DC 4Hz 5MHz
IMPEDANCE | ;... 0-5ms O ¢ ]
ANALYZER (]
IM3570 LCR meter integrated with impedance analyzer
Measure the frequency characteristics of piezo-electric devices, functional polymer
_ capacitors, and power inductors
cHEMICAL | I m DC 1mHz 200kHz
== 2ms
IMPEDANCE | '# O essss————————)
ANALYZER Supports LCR impedance measurements for Cole-Cole plots and equivalent-circuit analyses
IM3590 Measure electrochemical components, materials, batteries, and electric double-layer capac-

itors (EDLCs)

HIOKI

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

HIOKI E. E. CORPORATION
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From Production Lines to Research and Development

A New Series of LCR Meters to Meet Your Applications

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.

3

\\\\\\\\\\\\\\\\\\



For Production Lines

The Perfect Impedance Analyzer

M Product Lineup

Model

IM3523

IM3533,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

Research and
development v v
1| Transformer and
Usage coil production v
e I B
production
Z (impedance [Q])
Y (admittance [S])
0 (phase angle [°])
Rs (equivalent series resistance = ESR [Q])
Rp (parallel resistance [Q])
X (reluctance [Q])
Basic measurement items G (conductance [S])
B (susceptance [S])
Ls (series inductance [H])
T Lp (parallel inductance [H])
items Cs (series capacitance [F])
Cp (parallel capacitance [F])
Q (Q factor (Q = 1/D))
D (loss coefficient = tand)

Rdc

v (with temperature compensation function)

(direct current resistance)

Transformer measurement

N (turn radio)
M (mutual inductance)
AL (inductance difference)

Temperature T

4

Basic accuracy

+0.05%rdg.

1 mHz to 200 kHz

Measurement frequency 40 Hz to 200 kHz
Measurement voltage 5mVto5V 5mVto5V/25V™
Measurement time 2ms 2ms
2 items: HI/IN/LO, ABS/%/A%

Comparator

BIN measurement

Main item: 10 categories
Sub-item: 1 category

2 items: 10 categories

Cable length

Om/1Tm

0m/1 m/2 m/4 m

Om/1Tm

Contact check

4-terminal contact check (threshold change) / Hi-Z reject

Internal DC bias measurement

-5Vto5V

Sweep measurement

‘ Frequency 2 to 801 points

Monochrome LCD

Color TFT 5.7-inch LCD touch panel

Display
EXT I/0O, USB e Ve
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 2.5 Vin the low impedance high accuracy mode
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MISURE PRIMARIE>PONTI LCR 25
For Lead Components and Surface Mounted Devices (SMDs)

Probes & Test Fixtures ...

Please use the probes specified below. All probes are constructed with a 1.5D-2V coaxial cable.

Probes and Test Fixtures for Lead Components

fu
=
im
fu

FOUR-TERMINAL PROBE L2000

Cable length 1 m (3.28 ft), DC to 8 MHz, impedance
characteristics of 50 Q, 4-terminal pair configuration,
measurable conductor diameter: 0.3 mm (0.01 in) to
g5 mm (0.20 in) max.

TEST FIXTURE 9262 84

Direct connection type, DC to 8 MHz,
measurable conductor diameter:

0.3 mm (0.01 in) to 82 mm (0.08 in)
max.

MAX: 1.5

38 | 38

FOUR-TERMINAL PROBE 9140-10

Cable length 1 m (3.28 ft), DC to 200 kHz, impedance
characteristics of 50 Q, 4-terminal pair configuration,
measurable conductor diameter: 0.3 mm (0.01 in) to
85 mm (0.20 in) max.

TEST FIXTURE 9261-10

Cable length 1 m (3.28 ft), DC to 8 MHz, impedance characteristics of
50 Q, 4-terminal pair configuration, measurable conductor diameter:
0.3 mm (0.01 in) to 81.5 mm (0.06 in) max.

Test Fixtures for SMDs

Applicable SMD size
SMD type LengthL  Width W
115 CODE | EIA CODE i o 9263 9677 9699 L2001 IM9100 IM9110
0201 008004 0.25 0.125 v/
v+ Measurable 0402 01005 0.40 0.20 v
v/*: May not be measurable 0603 0201 060 0.30 v/ % v/
dependi the shape. . :
epending on e shape 1005 0402 100 0.50 v v v
1608 0603 1.60 0.80 Ve v/ v v/
2012 0805 2.00 1.25 v Ve v/ v/
3216 1206 3.20 1.60 v Ve v
3225 1210 3.20 2.50 v v v
4532 1812 450 3.20 v v/
5750 2220 5.70 5.00 v/ v/
S =N
> = i

SMD TEST FIXTURE
9263

Direct connection type, DC to
8 MHz, Test sample dimen-
sions:1 mm (0.04 in) to 10 mm
(0.39in)

SMD TEST FIXTURE
9677
Direct connection type, Electrodes
on side for SMD, DC to 120 MHz,

Test sample dimensions: 3.5 mm
+0.5mm (0.14 in £0.02 in)

SMD TEST FIXTURE
9699

Direct connection type, Electrodes on bottom for SMD,
DC to 120 MHz, Test sample dimensions: 1.0 mm (0.04
in) to 4.0 mm (0.16 in) wide, maximum 1.5 mm (0.06 in)
high

Options for L2001
Replaceable contact tips

o
PINCHER PROBE L2001 CONTACT TIPS IM9901
Cable length 730 mm (2409, DCto 8 MHz, | CoPbtledipsies 106105750015

SMD TEST FIXTURE SMD TEST FIXTURE cfl;aracteristic impedlasce of 5(0 Q, tip elnlectrodes

aturing 2-terminal design (4-terminal pair
IM9100 . IM9110 . design between electrode and measurement
Measurable range: DC to 8 MHz, For SMD with Measurable range: DC to 1 MHz, For SMD with

electrodes on bottom, Measurable sample sizes: electrodes on side , Measurable sample sizes: unlt),(;lglelectrode 5"3;'29 of 0.3 10 approx. 6 CONTACT TIPS IM9902
01005 to 0402 (EIA) 0402 to 1005 (JIS) 008004 (EIA), 0201 (JIS), Please contact Hioki for | MM (0.0L toapprox. 0.24in) Compatible chipsizss: 060305750 (1IS)
, Direct connection type information about other sizes, Direct connection type || *Ships standard with one set of IM9901
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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
resolution (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
conditions.

IM3533

DCimHz = |M3533:01  200kHz

E%g: | 40Hz IM3523 200kHz

DC 100m 1 10 100 1k 10k 100k 1M
Measurement frequency[Hz]

@ Wide setting range for measurement voltage and current

In addition to normal open-loop signal generation, these models
enable voltage/current dependent measurement in constant voltage/
current 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
levels varies depending on the frequency and measurement mode.)

Functions and Features

CDCEECED

@ Basic accuracy +0.05%

The basic accuracy of Z is +0.05%. This fits a wide array of
applications ranging from the inspection of parts to research and
development measurements.

@ Accuracy guaranteed at measurement cables of up to 4
meters

Four-terminal pair configuration reduces the influence of
measurement 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, 0, Rs (ESR), Rp, Rdc (DC
resistance), 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.

for LCR Measurements on Production Lines MM

@® Contact check function incorporated

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

— = -

Four-terminal contact check Hi-Z reject function

High contact resistance is Significantly high impedance is
determined to be an error. The determined to be a Hi-Z error.
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).

@ Protection against charged capacitors®

To address situations when a charged capacitor is incorrectly
connected 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
capacitors. Be sure to discharge the capacitor before measuring it.

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

T IM3523 |
400 — — [ IM3533¢01) |
Residual e N/ b
voltage | | 352250 | s
V] (Previous T~
“|__model) | T —
1 10 100

Capacitance [uF]

— Advantage #1

Measurement IM3523, IM3533.01) 352250
speed measurement time measurement time
sLow2 [ _]1824ms

SLOW 552ms
MED

FAST

348ms

328ms

Comparison of continuous measurement time of
IM3523/IM3533(-01) and 3522-50

\

With continuous measurement under varying measurement
conditions such as C-D + ESR measurement of capacitors,
the total measurement time has been shortened
significantly from the previous HIOKI model 3522-50. In
addition to the reduction of the time required for individual
measurements, the time required to change ranges such
as a frequency range has been reduced significantly.
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Features of LCR Meter Model IM3523
yIntegration,into,Production, Lines,and, Automated,Machinery

@ 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
settings such as the comparator setting, the numeric keypad can be
used to enter numbers easily and quickly.

@® General specifications of the IM3523

Basic measure-| ;v g po R X G.B,Ls,Lp,Cs,Cp,Q.D

ment items
Measure- Rdc v
mentitems | Transformer
measurement B

Temperature T -
Basic accuracy +0.05%rdg.
Measurement frequency 40 Hz to 200 kHz
Measurement voltage 5mVto5V
Measurement time 2ms

Comparator 2 items: HI/IN/LO, ABS/%/A%
BIN measurement 10 main classifications/1 sub-classification
Cable length 0om/1m

Contact check 4-terminal contact check (threshold change) / Hi-Z reject
Internal DC bias measurement -
Sweep measurement -
Display Monochrome LCD
EXT 1/0, USB v
USB flash drive -
RS-232C, GP-1B, LAN Option (select one)

The size is the same as that of compact measuring instruments for
bench use - smaller than the previous model - fitting easily into
automated machinery and production processes.

Interface

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

® Comparator

In LCR mode, the meter allows for Hi, IN, and Lo m

judgments of two types from the measurement items. For the
judgment 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 items are possible.

@ BIN measurement m
With the IM3523, the main item can be classified into

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, measurement
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
measurement time achieved by completing a search only in the
specified range.

D CECED

@ Individual items of two continuous measurements can be
output from EXT 1/0O
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
automatically set to be optimized according to the change in the range,
reducing the preparation time.

“wasea | wasaa | wasaaor

® 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
execute OPEN/SHORT compensation is then significantly reduced
compared to the time needed to compensate the entire range.
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Features of LCR Meter Model IM3533
(Winding,,Goil,and, Transformer,Rroduction

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

For Rdc measurement of inductor and transformer windings,
measurement can be performed while compensating for temperature.

@® Transformer measurement

@ Rdc measurement with temperature
compensation™

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

@ Simultaneously display 4 parameters MM
(for normal measurement)

For normal measurement, four parameters can be displayed

simultaneously. This makes it easy to check parameters by comparing

® General specifications of the IM3533

Basic measure-
ment items ZY,0,Rs,Rp,X,G,B,Ls,Lp,Cs,Cp,Q,D
Measure- Rdc v (with temperature compensation function)
mentitems | Transformer N.M.AL
measurement
Temperature T v

Basic accuracy

Measurement frequency 1 mHz to 200 kHz

Measurement voltage 5mVto5V/25V"
Measurement time 2ms

+0.05%rdg.

Comparator 2 items: HI/IN/LO, ABS/%/A%
BIN measurement 2 items: 10 classifications
Cable length Om/1Tm
Contact check 4-terminal contact check (threshold change) / Hi-Z reject
Internal DC bias measurement -5Vtob5V

Sweep measurement

Display Color TFT 5.7-inch LCD touch screen
EXT 1/0, USB v
Interface USB flash drive v
RS-232C, GP-1B, LAN Option (select one)

2.5V in the low impedance high accuracy mode

® internal DC bias -5 Vto 5V (el (EEEE

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

® BIN measurement: Two items
are classified into 10
categories

CEBDCED

Two items can be classified into 10 categories and out of range. This

them with each other. function is useful for sorting out composite parts and performing

advanced sorting.

Functions and Features to Simplify the Operation

of LCR Measurements

CEBDCED

@ Instrument mode indicators @ Easy touch screen operation

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

A touch screen with intuitive operation is inherited from previous
models. Furthermore, the incorporation of a color LCD means the
display is easy to view, and outstanding, easy-to-understand operability
helps improve work efficiency.

COMP/BIN
ouT

MEAS: Measuring
COMP/BIN: Comparator/BIN mode

MEAS N

[5) =

LR

Measurement screen
(LCR mode)

Measurement parameter
input screen

el

Setting items of basic
measurement conditions

® Power indicator

The power indicator allows you to identify the on/off status 1.0 0 0 0 kHz
of the LCR meter even when integrated into automated Easily change the measurement ([~ o |
machinery or the LCD display is off. conditions such as the measurement 1110 "
frequency and measurement signal
level while you monitor the
measurement values.
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Power on: green

Standby: red 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

@ Frequency sweep

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.

AMBLYZER

E
B
E
;
B
E
B

Measurement screen
(frequency sweep)

MISURE PRIMARIE>PONTI [CR

Basic measure-

ZY,8,Rs,Rp,X,G,B,Ls,Lp,Cs,Cp,Q,D

ment items
Measure- Rdc v (with temperature compensation function)
mentitems | Transformer N.M.AL
measurement
Temperature T v
Basic accuracy +0.05%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 classifications
Cable length O0m/1im/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 Color TFT 5.7-inch LCD touch screen
EXT 1/O, USB v
Interface USB flash drive 4
RS-232C, GP-IB, LAN Option (select one)

125V in the low impedance high accuracy mode

@ Cable length setting to 0Om/1m and 2m/4m IM3533-01
with guaranteed accuracy -

The cable length can be set to Om/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
maximum 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 measurements
of electrochemical applications.

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

CEBDCED

® 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 € can increase the measured current
and thus improve the measurement accuracy. (The maximum applied
current is 100 mA and the maximum applied voltage is 2.5 V)

This mode is useful during L measurement of low-inductance inductors
for power supplies and ESR measurement of aluminum electrolytic
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 352250,
the measurement speed of C-D + ESR continuous
measurement 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 1.5 pF)

20 :

18 |~ FAST —1— 3522-50
16 /|

: O IM3523,
14 / ‘ : IM3533(-01)
o/ | ‘ .
“ D —
: ; Reference
values

sLow

\ H B
> sLow2

0 200 400 600 800 1000
Continuous measurement time [msec]

Repeat accuracy of Rs [%]
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Capacitors and Inductors
D D O

Continuous measurement can be

- performed with high speed under

LCR mode [IM3523]
Cs and D display screen

multiple conditions!

(120 Hz measurement) e C-D (120 Hz) and low ESR (100 Hz) measurement

329.13no can be performed for functional polymer capacitors.

Continuous measurement Different measurement items can be measured

D o screen [IM3523] continuously under different measurement conditions
LCR mode [IM3523] (frequency, level, and mode).

Rs display screen
(100 kHz measurement)

C Measurement of Polar Capacitors [ 1M3533 | IM3533.01

RANGE AUTO 1002 DELAY 0.0000s A DC bias voltage may sometimes be applied to
139.9114F LON Z OFF SYNC  OFF £¢ may PP .
1 SYNC OFF DEBIAS 1,50V measure polar capacitors such as an electrolytic
0.02320 ;
g ) Enlarged view of bias settings capacitor.
The IM3533(-01) can perform C-D measurement by
LCR mode applying a DC bias voltage of -5 V to 5 V without
When DC bias is set using an optional DC bias unit.

Rdc and L-Q Measurement of Inductors
(Coils and Transformers) | m3523 | mM3533 | M353301

L-Q (1 kHz, 1 mA constant current) and Rdc can be
measured continuously and the measurement results
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
1 which varies depending on the applied current.

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

JUDGE OFF
SPEED MED

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

measurement screen impedance measurements has been improved from
L and Q (1 kHz, 1 mA constant previous HIOKI models to ensure stable measurement
Rdc displ current measurement) and Rdc fRd
cldisplaylscresn (DC measurement) display ol kdc.
(DC measurement) screen

— Advantage #3 ~N

Rdc measurement
with temperature compensation”

The IM3533-01 provides Rdc measurement with temperature
compensation, which makes it possible to manage winding
resistance more accurately.

The low impedance high accuracy mode allows you to
Enlarged view of

Rdc temperature | oasc RN ocrature measure Iow-lnducta_nce inductors and low-Rdc inductors more
compensation ‘ compensation  accurately than previous HIOKI models.
setting screen ‘ 3930ppm p

setting * Temperature Probe 9478 (option) is required for Rdc measurement with
temperature compensation.
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Transformer Winding and Sweep,Measurements,

Variety of Transformer Winding Measurement Functions

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

R A
required for the measurement of transformers.” w Turn ratio N measurement
* Connecti.on.s mus.t bg switcheld manually or a selector such as a (1) Measure L (Ly) on the primary side
scanner unit is required separately. (2) Measure L (Ly) on the secondary side
e (3) Calculate turn ratio N from Ly and L, N 1
BN 300.499.H N= L /L
300. 459.H _ ] ]
1 : 00007 TRANSE ORMLR 1 2
= B 307.874uH
307. 847uH
Transformer measurement mode
“ 1 * 00004 Turn ratio measurement and
LuT judgment screen
- J
Transformer measurement mode
Turn ratio measurement (information) screen
. N - ~
w Mutual inductance M measurement (w Inductance difference AL measurement
(1) Measure L (L,) connected in series and in phase (1) Measure L (Ly) on the primary side
(2) Measure L (L) connected in series and in anti-phase (2) Measure L (L,) on the secondary side
(3) Calculate M from L, and L, (3) Calculate difference L from L; and L,
M= (L, —Lp)/4 > S11¢ AL=L- L,
TRANS SENLH ’ ‘ TRANSE CEMLR L L
1 2
308. 390H - B 97.9898H
308. 318uH @ b 318. 953uH
Transformer measurement mode - Transformer measurement mode
KN 0.01792uH Mutual inductance measurement K -220. 963uH Inductance difference
screen measurement screen
\ J N J

Cwvasaa | wosaon

Sweep Measurement

The IM3533-01 provides a frequency sweep measurement
function that allows you to measure the inductance (L),
capacitance (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 drive

USB connection

LCR Meter Sample Application
Fie  Tool
ngh | Lt

We  FREQUEMCYH
h 1
3 106
2 10m
i 147
g 106
a 10m
11000

" EREE] LCR Moter Sample Application

d 113 Fie Tool
W e Gonch [t —
n s 1 G n v et
1069 — Anabyzer
_—X
W an \
T BaE105 1 100531420
- \ e Sat
ke Seaks e = +-0. 1100524
annased L Lo s
265331 — 0 2364438
27608 . {.599638
1 10 W0 W00 10000 100000
=] - B

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

@ Saving and loading data via front USB port m

Measurement results and settings can be saved to a commercially FEE e ——
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
supported due to incompatibility issues.)

IM3533-01 LCR METER

~ COMP/BIN -
N

= " a
L] ®

Measurement results Save to USB flash drive
and settings

EXT I1/10 RS-232C/LAN/GP-IB EXT I1/0 RS-232C/LAN/GP-IB
(handler interface) option (handler interface) option

R S— /? a0 il 02
USB -

fiwed usB | | = Temperature sensor =
(for connecting to a PC) connection connector
IM3523 rear panel IM3533(-01) rear panel

® Connecting to a PC

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.) uSsB
connection

@® Connecting to a PC or PLC via RS-232C, LAN, or mm IM3533-01

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/ < HIOKI (OOEASE: TX
off and configuring some interface settings.) : t,’ ’
- N 23002 _
Use an appropriate RS-232C cable in accordance with the ~ LAN INTERFACE o= MADE IN JAPAN
connection method shown in the figure below. A crossover 4
cable for interconnection can be used. LAN INTERFACE 23002
OGN (100BASE-TX/10BASE-T)
IM3523, IM3533(-01) (PC/AT compatible PC)
Unused 10 O
BB (RxD) 20 l»-O2 | BB (RxD) GP-1B =
BA (D) | 30——— — —1-03 |BA (D) il KCe riowkn  ms-amc € Ce
CD(@TR) | 40 |l 04 | cp (DTR) @) OB ¢ ..,i.\., )¢
AB (GND) | 5 O5 | AB (GND) z —_— — Z3001 = —
Unused 6 O] ™06 GP-IB INTERFACE MADE IN JAPAN AS-232C INTERFACE MADE IN JAPAN
CA (RTS) 704 4—07 | CARTY)
CB (CTS) 8O »O8 | CB(CTS) GP-IB INTERFACE Z3000 RS-232C INTERFACE Z3001
Unused 90 Q9
K 9-pin female[ SHELL 9-pin female )
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MISURE PRIMARIE>PONTI [CR

W EXT /O

® Handler (EXT I/O) interface

The handler (EXT I/O) interface enables output of an end of measurement signal and When designing a control system using the EXT
measurement result signal, and input of signals such as a measurement trigger signal to I/0 interface, be sure to read

control the measuring instrument. Each of the signal lines is isolated from the
measurement and control circuits, and the structure is designed to protect against noise.

the instruction manual and check the necessary
technical information.

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

Contact state Oﬂ Chuck | Open | Chuck t1: 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
TRIG ON | OFF ON |_ t3: Time from trigger to response by circuit: 700 ps *1
“ 2 t4: Minimum chuck time for which the chuck can be switched with
INDEX (LOW): 220 ps *
NBER ON OFF ON t5: Measurement time: 600 s *1
t3 t4
*1: When the measurement speed is FAST and the range is HOLD.
= ON OFF ON *2:IM3523 : MAIN-HI, MAIN-IN, MAIN-LO, SUB-HI, SUB-IN,
- | t5 - SUB-LO, AND, BINx, OUT-OF-BINS, SUBNG
- IM3533(-01): PARAx-HI, PARAX-IN, PARAx-LO, AND,
BIN result output®  Last judgment result *3 judgment result BINx, OUT_OF BINS o
ERR *3:Reset at the same time as TRIG: HIGH

Not reset at the same time as TRIG: LOW

M Approximate measurement speed *4; Add up all the applicable times in the following cases.
(at 1 kHz and when the screen display is OFF ) « When OPEN/SHORT/LOAD compensation is executed:
FAST MED SLOW SLOW2 max 0.4 ms _
* When comparator measurement is executed: max 0.4 ms
2ms 6ms 21ms 301ms * 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
M EXT /O signal list W EXT 1/O Electrical Specifications
@ Input signals @ Inputs:
TRIG External trigger Photocoupler isolation: Non-voltage contact inputs
D0 to LD6 Panel number selection (support for current sink output, negative logic)
LD_VALID Panel load execution Assert: 0to 1V (with 3 mA input)

De-assert: Open, or 5to 30 V

@ Output signals
P 9 @ Outputs:

EOM End of measurement . .

p—— Photocoupler isolation: Open-collector NPN
INDEX End of capture - - ;
— (support for current sink output, negative logic)
ERR Measuremfent error output Max. 30 V and 50 mA per ch.

ISO_5V Internally isolated 5 V Residual voltage: Max. 1.5 V @50 mA,
ISO_COM Internally isolated common or 1V @10 mA.

@ Output signals (common signal line)

@ Accessory Power Out (internally powered):

IM3523 IM3533, IM3533-01 45105V DC @ 100 mA max.
MAIN-HI, MAIN-IN, PARAXx-HI, PARAX-IN, Comparator judgment Isolated from protective ground and measurement
MAIN-LO, SUB-HI, PARAX-LO (x=1,3), result output circuitry
SUB-IN, SUB-LO, AND
AND, SUBNG
BINX (=10 10), OUT BINX (x=1 to 10), BIN judgment result W Connectors
OUT_OF_BINS output Connectors to use : 37-pin D-SUB female connector
No.n_xHI, Non x-IN, No.n_PARAXHI, Ty —— (unit side) with #4-40 inch screws
No.n_x-LO No.n_PARAx-IN, ment result output Compliant : DC-37P-ULR (solder type) and
(=2 AU No.n_PARAX-LO connectors DCSP-JB37PR (insulation-dis-
(SEenly) placement type)
HI, N, LO, AND Transformer mode For information on where to

obtain connectors, consult your

t HIOKI distributor.
B EXT /0 Input and Output Circuits neares strbutor

Input Circuit — |yacos Output Circuit IM3523,
IM3533(-01) (open-collector) IM3533(-01)

Internally Isolated 5 V

Internally Isolated 5 V ISO_5V§

Max. 50 mADC |

e Zener voltage
: =30V &
ISO_COM : :
Internally Isolated - : ISO_COM

: Internally Isolated
Common R Common st
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M IM3523 / IM3533 Measurement Accuracy (Accuracy guaranteed for | year, Post-adjustment accuracy guaranteed for | yea

Conditions

Temperature and humidity ranges: 23°C + 5°C, 80% rh or less (no condensation),
at least 60 minutes after power is 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 Cx D x E x F x G

[C: Level coefficient]

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

Excluding Rdc Rdc
0.005V to 0.999V: 1+0.2/V
Vv 1 2V:1

1.001V to 5V: 142/V

[D: Measurement speed coefficient]

Excluding Rdc Rdc
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 =7 0 range and below | 100k0 range and above IM3533-01
om 1 1 1
im 1.2 1.2 1.2
2m 1.5 + fm/100 1.5 + fm/20 1.5
4m 2 + fm/50 2 + fm/10 2

Please use a coaxial cable with 50Q impedance characteristics and 4-terminal
pair configuration.

Guaranteed accuracy range (frequency)

IM3523, IM3533
Cable length 1= o range and below | 100k0 range and above IM3533-01
(1):2 Upto 200 kHz | Up to 200
2m Up to 200 kHz Up to 100 kHz (NI(:|;:anit)
4m Up to 10 kHz

[G: Temperature coefficient] t: Operating temperature
When t is 18°C to 28°C: 1
When tis 0°C to 18°C or 28°C to 40°C: 1+0.1x [ -23 |

Basic accuracy (Z, ) calculation expressions

The basic accuracy is calculated by selecting coefficients A and B from the basic

accuracy table and using the calculation expressions below.

1 kQ range and above:

Accuracy =A + B x

Range

10%x Zx 1

In the 1 kQ range and above and 310 Q range
and below, the calculation expression of basic
accuracy differs as shown in the left.

For details, refer to the following calculation
examples on page 13.

100 Q range and below:

Accuracy =A + B x

Range il
Zx

Zx is the actual impedance measurement

value (Z) of the sample.

When temperature compensation is performed during
Rdc measurement, add the following value to the
calculation expression of basic accuracy.

=100 Oko At

1+ OloX (t+ At — to)

to: Reference temperature [°C]
t: Current ambient temperature [°C]

At: Temperature measurement accuracy

Qto: Temperature coefficient for to [1/°C]

[%]

Basic accuracy table
Coefficients A and B

DC
A'is the accuracy of R (+ % rdg.)

B is the coefficient for the resistance of the sample

0.001Hz (40 Hz) to 200 kHz
Top A: Basic accuracy of Z (+ % rdg.)
B is the coefficient for the impedance of the sample

0.001 Hz (40 Hz) to 200 kHz
Bottom A: Basic accuracy of 8 (+ % deg.)
B is the coefficient for the impedance of the sample

Range G:?éﬁ?;i?,d Be 40.000H2ﬁ 100.00Hz to | 1.0000kHz to | 10.001kHz to | 100.01kHz to
range 0001y ST 999.99Hz 10.000kHz 100.00kHz 200.00kHz
100MQ| 8MQto200M | A= BT e P P
fom [soncro oowe | 07 509 |0t 8| ags B [a sir | 0g o
MQ | sok@totome | A2 BT TR0e STTE | 0D 8008 | Acoe 8005 | Ats Bo00s | A Bo0f
wooka maown |01 S0 | s Bu | e R | RS | A SR | A BN
10 | swnwon |07 S0 |48 g0 | aos Buon] i 0 | 40e S0 ot o
e | mowme |~015on [ ats wom | aer aue [ e | a0 s | s
I A A T
L e i A e
© Jmmown |00e05 [ aE e Taoe g [ g 0 0 [ B
woma| omwroma| | ar [ e e o Moo
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MISURE PRIMARIE>PONTI [CR

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.

R DC I 40.000Hz 10 99.9999Hz | 100.00Hzto | 1.0000kHzto | 10.001kHzto | 100.01kHz to
ange R 0.001Hz 10 99.9999Hz | 999.99Hz 10.000kHz | 100.00kHz | 200.00kHz
100MQ
0101 Vto5V
10MQ
0.501 Vto5V
1MQ 0.050Vto5V 0.101 Vto5V
100kQ 0.050Vto5V | 0.101Vio5V
2V 0.005Vto5V
10kQ, 1kQ, 100Q
10Q 0.050Vto5V
1Q 0.101 Vto 5V (When DC bias: 1 Vto 5 V)
100mQ 0.501Vto5V (When DC bias: 0.501 Vto 5 V)

The above voltages are the voltage setting values corresponding to VV 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 DG MIEEEN 40.000Hz to 99.9999Hz | 100.00Hz to 1.0000kHz to | 10.001kHzto | 100.01kHz to
ange IR 0.001Hz 0 99.9999Hz | 999.99Hz 10.000kHz 100.00kHz | 200.00kHz
10MQ
0.101Vto5V
1MQ
0.501 Vto5V
100kQ 2V 0.050Vto5V 0101 Vto5V
10kQ 0.005Vto5V | 0.101Vio5V
1O 0.005Vto5V

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

/

Method for determining basic accuracy

e 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) (6 =90°
1 o
~ wc@E ©=9)

~ R(Q (68=0° (w:2xmnxMeasurementfrequency [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

S

4 )

o

Basic accuracy can be calculated on a PC

The bundled application software can
be used to calculate the basic
accuracy. Just enter the measurement
conditions and measurement result
and the measurement accuracy will
be displayed.

The application software allows you
to easily evaluate the accuracy for the | ™
measurement value.

et

e [

s s
canr

T &
SN g 951

A vl e

L b

i T

Application screen

J
\

Insert coefficient A = 0.15 and coefficient B = 0.02 for the Z basic accuracy
from the table on page 12.

10x500
10°

Z basic accuracy = 0.15 + 0.02 x —1|=0.23 (+%rdg.)

Similarly, insert coefficient A = 0.08 and coefficient B = 0.02 for the 0 basic
accuracy, as follows:

0 basic accuracy = 0.08 + 0.02 x

10

-1

10x5300 =016 (+°)

Calculation example 2 (Basic accuracy of capacitor Cs = 160 nF)
(1) Measure Z and 0 of the sample with measurement range AUTO.

(2) Suppose you have obtained the following Z and 6 measurement values.
Z=1.0144kQ, 06=-78.69°
As Z is 1.0144 kQ, the range is 10 kQ.
(3) For the 1 kHz and 10 kQ range,
insert coefficient A = 0.05 and coefficient B = 0.02 for the Z basic accuracy
from the table on page 12.

10x1.0144 x 10°
; - R gl = 0
Z basic accuracy = ( 0.05 +0.02x ‘ 10x10° 1‘) 0.05 (£%)
Insert coefficient A = 0.03 and coefficient B = 0.02 for the 0 basic accuracy.
X X
0 basic accuracy = * (0.03 +0.02% ‘ % -1 ) ~0.03 (x°)

(4) Determine the ranges for the Z and 0 basic accuracy.

Zmin =1.0144 kQ x (1-0.05/100) = 1.01389 kQ
Zmax = 1.0144 kQx (1+0.05/100) = 1.01490 kQ
6min =-78.69-0.03 =—-78.72 °
Omax =-78.69+0.03 =—78.66 °

(5) Determine the range for Cs from the Z and 0 ranges.
Csmin=1/(Zmaxx®xsin(dmin)) = 159.907 nF
Csmax =1/ (Zminx® xsin(dmax)) = 160.100 nF

—0.06%
+0.06%
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Measurement modes

IM3523

LCR mode:
Measurement with single condition

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

IM3533 |

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)

IM3533-01

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)

Measurement
parameters

Z,Y, 0, Rs(ESR), Rp, Rdc(DC resistance), X,
G, B, Cs, Cp, Ls, Lp, D(tand), Q

Z,Y, 0, Rs(ESR), Rp, Rde(DC resistance), X, G, B, Cs, Cp, Ls, Lp, D(tand), Q,

N,M, AL, T

Measurement range

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

Display range

Z,Y, Rs, Rp, Rdc, X, G, B, Ls, Lp, Cs, Cp : + (0.00000 [unit] to 9.99999G [unit]) Absolute value display for Z and Y only

6:£(0.000° to 180.000°), 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

Basic accuracy

Z : +0.05%rdg. 6:+0.03°

Measurement 40 Hz to 200 kHz (5 digits setting resolution) 1 mHz to 200 kHz (5 digits setting resolution, minimum resolution 1 mHz)
frequency
Normal mode: Normal mode:
V mode/CV mode: 5 mV to 5 Vrms, V mode/CV mode: 5 mV to 5 Vrms, 1 mVVrms 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: 5 mV to 2.5 Vrms, 1 mVrms steps
CC mode: 10 pA to 100 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

Number of display
digits setting

The number of display digits can be set from 3 to 6 (initial value: 6 digits)

Measurement time

2ms (1 kHz, FAST, display OFF, representative value)

Measurement speed

FAST/MED/SLOW/SLOW2

DC bias
measurement

Normal mode: -5.00 V to 5.00 V (10 mV steps)

Low impedance high accuracy mode:

-2.50 V t0 2.50 V (10 mV steps)

DC resistance

Measurement signal level: Fixed to 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, 2,4 m

Residual charge
protection function

V=4 10/C  (C: Capacitance [F] of test sample, V = max. 400 V)

Trigger synchronous
output function

Applies a measurement signal during analog measurement only

Averaging

1to 256

Panel
loading/saving

LCR mode: 60; Analyzer mode: 2; Compensation value: 128

Memory function

Stores 32,000 data items to the memory of the instrument

Interfaces

EXT I/O (handler), USB (Hi-Speed)

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

EXT I/0 (handler), USB (Hi-Speed), USB flash drive

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

Operating temperature
and humidity ranges

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

Storage temperature
and humidity ranges

-10°C (14°F) to 50 °C (122°F), 80% rh or less, no condensation

Power supply

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

Dimensions and mass

Approx. 260 mm (10.24 in) W x
88 mm (3.46 in) H x203 mm (7.99 in) D,
approx. 2.4 kg (84.7 0z)

Approx. 330 mm (12.99 in) W x 119 mm (4.69 in) H x 168 mm (6.61 in) D,

approx. 3.1 kg (109.3 0z)

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

asita

TECNOLOGIE DI MISURA



B LCR Meter Series Full Product Lineup

MISURE PRIMARIE>PONTI [CR

Measurement speed

Measurement frequency range

300MHz

Model (Basic value)
Applications and measurement object
' = 1 DC 4Hz 8MHz
LCR METER Seses ms O —
IM3536 v
General-purpose LCR meter up to 8 MHz
_ Measure electronic components such as capacitors and inductors
h - m s | DG 1mHz 200kHz
LCRMETER | '+"*** O Ossee——————f
IM3533 IM3533 Capable of special measurements of transformers including turn ratio and mutual
IM3533-01 inductance
IM3533-01: High-end model of the IM3523 and IM3533 with sweep measurement
i DC 40Hz 200kHz
2 2ms O
LCR METER v C——
IM3523 Extremely cost-effective model suitable for production lines including integration into
automated machinery
For C-D and ESR measurement of electrolytic capacitors and L-Q and Rdc measure-
ment of inductors
' % s 120Hz 1kHz
LCRHITESTER| “iis=® 0 ms O O
3511-50 ") — -
Compact LCR meter with single function
For production lines of aluminum electrolytic capacitors
1.5ms 1kHz 1MHz
C METER ' O O
3506-10 - -
C meter for low-capacity capacitors
For production of MLCC and film capacitors
iﬂ o 120Hz 1kHz
CHITESTER| g WV o O
3504 3504-40 C meter for large-capacity MLCCs
3504-50 For sorting machines of large-capacity MLCCs (3504-50/60)
3504-60 and taping machines (3504-40)
——
IMPEDANCE - 0.5ms 1MHz
ANALYZER Tt Ur—-g —
IM7580A
High-frequency measurement up to 300 MHz
Ideal for production lines of ferrite beads and inductors
IMPEDANCE | § Q 0.5ms 'Zg 4le 5M.Hz
ANALYZER 8]
IM3570 LCR meter integrated with impedance analyzer
Measure the frequency characteristics of piezo-electric devices, functional polymer
_ capacitors, and power inductors
CHEMICAL E - m o | DC 1mHz 200kHz
IMPEDANCE | '%7%** O ossssssss————————
ANALYZER Supports LCR impedance measurements for Cole-Cole plots and equivalent-circuit analyses
IM3590 Measure electrochemical components, materials, batteries, and electric double-layer capac-

itors (EDLCs)
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IM3523

IM3533, IM3533-01

Options

INTERFACE UNIT

@}—_ 5 A e m_\ £
IO 4 HIOK! = IO g
) ¥ B ;-
et

O L o e L

LSt | Raeme mramast
GP-IB RS-232C LAN
INTERFACE INTERFACE INTERFACE
Z3000 Z3001 Z3002

O

e RS-232C cable

2'm (6.56 ft)

GP-1B CONNECTION CABLE 9151-02

For RS-232C cable, a crossover cable for interconnection

can be used.

(For details on connection, refer to page 10)
The 9637 RS-232C cable (9-pin to 9-pin, crossed cable) cannot
be used for applications involving the flow control of hardware.

Probes and Test Fixtures for Lead Components

N\
r*” \«\ FOUR-TERMINAL
)‘-\ PROBE L2000

72

Cable length 1 m (3.28 ft), DC to 8 MHz,
characteristic impedance of 50 Q,4-terminal
pair design, measurable conductor diameter:
0.3 to 5 mm (0.01 t0 0.20 in)

Test Fixtures for SMDs

LCR METER

IM3523
IM3533
IM3533-01

Order Code:

(basic model)
(added more functional model)

This product is not supplied with measurement probes or test fixtures. Please select and purchase the
measurement probe or test fixture options appropriate for your application separately. All probes are

constructed with a 1.5D-2V coaxial cable.

For an RS-232C connection: A crossover cable for interconnection can be used. You can use the RS-232C

CABLE 9637 without hardware flow control.

DC Bias Unit

h .. ]
@ 5.« DCBIAS
2 &/ VOLTAGE UNIT
9268-10

Direct connection type, 40 Hz to 8 MHz,
maximum applied voltage of DC +40 V.

ok

w84 DCBIAS

T CURRENT UNIT
i 9269-10

Direct connection type, 40 Hz to 2 MHz,
maximum applied current of DC 2 A
(maximum applied voltage of DC 40 V).

&g‘-.

* An internal 300pH inductance is connected
in parallel to the DUT.

When using the 9268-10 or 9269-10, external constant-voltage and constant-current sources are required.

TEMPERATURE PROBE

SHEATH TYPE TEMPERATURE PROBE 9478
Pt100, tip 2.3 mm (0.09 in), cord length 1 m (3.28 ft),

water-proof structure

$2.3

) |

#5.0
—m

150 L1000 | unit: mm

(Used for the temperature compensation function and only available

for the IM3533 and 1M3533-01)

TEST FIXTURE
9261-10

Cable length 1 m (3.28 ft), DC to 8 MHz,
characteristic impedance of 50 €, 4-terminal
pair design, measurable conductor diameter:
0.3 to 1.5 mm (0.01 to 0.06 in)

Cable length 1 m (3.28 ft), DC to 200 kHz,
characteristic impedance of 50 €, 4-terminal
pair design, measurable conductor diameter:
0.3 to 5 mm (0.01 to 0.20 in)

P TEST FIXTURE

== 9262

F — =
-

Direct connection type, DC to 8 MHz,
measurable conductor diameter: 0.3 to 2 mm
(0.01 t0 0.08 in)

SMD TEST FIXTURE
IM9110

®- <,
A\

Measurable range: DC to 1 MHz, For SMD with
electrodes on side , Measurable sample sizes:

008004 (EIA), 0201 (JIS), Please contact Hioki for
information about other sizes, Direct connection type

S
~ SMD TEST FIXTURE
& 9699

Direct connection type, for SMDs with
electrode on the bottom, DC to 120 MHz,
SMD sizes: 1.0 to 4.0 mm wide, 1.5 mm or
less high

For Electrochemical Measurement

' SMD TEST FIXTURE
St IM9100

Measurable range: DC to 8 MHz, For SMD
with electrodes on bottom, Measurable sample
sizes: 01005 to 0402 (EIA) 0402 to 1005 (JIS)
, Direct connection type

~

= 9263

» s SMDTESTFIXTURE

— 9--

Direct connection type, DC to 8 MHz,
SMD sizes: 1 to 10 mm (0.04 to 0.39 in)

M\ FOUR-TERMINAL
% PROBE 9500-10

Cable length 1 m (3.28 ft), DC to 200 kHz,

impedance characteristics of 50 Q, 4-terminal pair
configuration, measurable conductor diameter: 00.3

mm (0.01 in) to 2 mm (0.08 in)

HIOKI

HIOKI E. E. CORPORATION

= SMD TEST FIXTURE
% S - 9677

Direct connection type, for SMDs with
electrodes on the side, DC to 120 MHz,
SMD sizes: 3.5+0.5mm

PINCHER PROBE

2
/-;5‘;

L2001
&m 4 *Ships standard with one
set of 1M9901

Cable length 730 mm (2.40 ft) , DC to 8 MHz,
characteristic impedance of 50 Q, 4-terminal
pair design, 2-terminal electrode, tip electrode
spacing of 0.3 to approx. 6 mm (0.01 to approx.
0.24in)

Options for L2001
Replaceable contact tips

CONTACT TIPS IM9901
4 Compatible chip sizes: 1608 to 5750 (JIS)
ﬂ CONTACT TIPS IM9902

Compatible chip sizes: 0603 to 5750 (JIS)

Note: Company names and Product names appearing in this catalog are trademarks or registered trademarks of various companies.
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H l O I(l IMPEDANCE ANALYZER IM3570 |

HIOKI
IM3570 IMPEDANGE ANALYZER

coMAEIN

| — [ B 63.2152 Q
10. 0610uH
K 632.14
B4 100.002mQ

A, unmsiven

Single Device Solution for High Speed Testing
and Frequency Sweeping

With this new IM3570 Impedance Analyzer, an LCR meter and an impedance analyzer
capable of measurement frequencies of 4 Hz to 5 MHz and test signal levels of 5 mV to
5 V have been combined into one measuring instrument. Advanced capabilities include
LCR measurement with AC signals, resistance measurement with direct current (Rdc), and
sweep measurement which continuously changes the measurement frequency and measure-
ment level.

The IM3570 facilitates high-speed continuous measurement under different measurement
conditions and measurement modes, so inspection lines which up to now have required
multiple measuring instruments can be equipped with just one device.

3
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LCR measurement, Rdc measurement, and Sweep measurement

Continuous Measurement and High-speed Testing
Achieved with One Instrument

| 0
B 63214

| MeasurementsirecommendedhitilMREDANCEIANALYZER|IM3570
1. Testing the resonance characteristic

Reduce Equipment Costs with
Just 1 Device!

Frequency sweep measurement can be used to mea-
sure the resonance frequency and its impedance, and
then the peak comparator function can be used to
make a pass/fail judgment on the resonance state.

In LCR mode, you can test capacitance by perform-
ing C measurement between 1 kHz and 120 Hz.

Frequency sweep measurement LCR mode
Z peak comparator screen Cs display screen (1 kHz measurement)

High Speed and

5 High Accuracy
v

Frequency sweep measurement (impedance analyzer)

and C measurement can be performed continuously

with one instrument.

Continuous measurement screen
— Advantage #1 -- Measurement time shortened ~

The measurement time has been shortened from Measurement IM3570 FAST _ 3532-50 FAST
previous models, achieving maximum speeds of frequency measurement fime measurement time
1.5m$* (1 k.HZ‘) _and O..5ms* (1OQkHZ) in LCR mode. 1MHz 05ms | 6ms Refell'ence
This is a significant increase in speed compared valie
with previous Hioki products (3522-50 and 3532-50 100kHz il 0.5ms | 6ms
with basic speed of 5ms). Faster speed contrib- 10kHz | 15ms

utes to an increase in test quantities.

Furthermore, sweep measurement, which requires
multiple points to be measured, realizes the quick 100Hz
speed of 0.3ms per point.

1kHz

15ms

Comparison of measurement time of IM3570 and 3532-50

\* When the display is off (time increases by 0.3 ms when the display is on).
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Perfect Impedance Analyzer for Production Lines
2. C-D and low ESR measurement of functional polymer, capagm

[

20.6121mQ

LCR mode LCR mode Conti "

Cs and D display screen (120 Hz measurement) ~ Rs display screen (100 kHz measurement) ontinuous measurement screen
C-D (120 Hz) and low ESR (100 kHz) measurement Make continuous tests for different measurement
can be performed for functional polymer capacitors. items under different measurement conditions

(frequency, level, and mode).

- Advantage #2 -- Low-impedance measurement accuracy improved ~
Repeat accuracy of IM3570 when measuring 1 mQ 100 times A one-digit improvement in repeat accuracy during
e low-impedance measurement has been achieved
speed compared with previous Hioki products.
SLOw2 ]0'030'/"_/. 44.5ms For example, when the condition is 1 mQ (1V, 100
SLOW 0708%, 5.9ms kHz) and the measurement speed is MED, stable

measurement with a repeat accuracy (variation)* of
0.12% is possible, making this instrument suitable for
FAST l‘ 0.5ms 0.54% | 100 kHz ESR measurement.

MID 0.12%, 1.7ms

* Repeat accuracy (variation) is calculated based on the difference be-

Variation [%] and measurement time [ms] . .
tween the maximum and minimum values. J

-

3. Rdc and L-Q measurement of inductors (coils and transforme_

The instrument can continuously measure L-Q (1
- kHz, ImA constant current) and Rdc, and display
163. 418uH the numerical values on the same screen.
Current dependent elements such as coils incor-
. porating cores for which the inductance value
L/Q display screen . 5 A varies depending on the applied current can be
(1 kHz, 1 mA constant current measurement) T measured with a constant current (CC).

68. 7805mQ Since there is a one-digit improvement in repeat
g me— accuracy duflng 10W impedance measurement
= WG OFF compared with previous products, stable mea-

L

L/Q/ Rdc continuous measurement screen

Rdc display screen L/Q (1 kHz, 1 mA constant current measurement) surement of Rdc can be expected.
(DC measurement) and Rdc (DC measurement) display screen
Advantage #3

By improving the measurement accuracy of 8 compared with previous Hioki products, measurement with
an absolute accuracy and repeat accuracy of one-digit better than before can be performed for high Q and
Rs values for which 8 is in the vicinity of 90°.

[HEN TR e

The measurement frequency of a coil differs de-
pending on the application. The wide measurement
range of 4 Hz to 5 MHz facilitates the measurement
of various coils.

Constant current sweep measurement enables a cur-
rent characteristic graph to be displayed for current

INTVA TN e 1 et T dependent elements.
Frequency sweep measurement CC value sweep measurement
Z-86 measurement screen Ls measurement screen
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Test Efficiency Improved by

High-speed and High-accuracy Measurements

B Features of IM3570

@ Low-capacitance (high-impedance) measurement with
improved stability

There is a one-digit improvement in repeat accuracy during low-capacitance
(high-impedance) measurement compared with previous Hioki products.

For example, when the condition is 1 pF (1 MHz, 1 V) and the measurement
speed is SLOW?2, stable measurement with a repeat accuracy (variation)* of

0.01% is possible.

At the same time, phase repeat accuracy is also improved, which in turn
has improved the stability of D measurement during low-capacitance (high-

impedance) measurement.

* Repeat accuracy (variation) is calculated based on the difference between the

maximum and minimum values.

Repeat accuracy of IM3570
when measuring 1 pF (1 MHz, 1 V) 100 times

Measurement
speed
SLOW2 0.01%/ 36.3ms
SLOW 0704%, 4.8ms
MID 0.07%, 1.5ms
0.30% |

FAST @ 0.5ms
|

Variation [%] and measurement time [ms]

® Wide setting range for measurement frequency

IM3570 allows DC or a frequency band within the range of 4 Hz to
5 MHz to be set with five-digit resolution (testing at less than 1 KHz
has a 0.01 Hz resolution). This enables the measurement of resonance
frequency and measurement and evaluation in a state close to that of
actual operating conditions.

® 15 parameters measured

The following parameters can be measured and selected parameters
can be captured by a computer: Z, Y, 0, Rs (ESR), Rp, Rdc (DC resis-
tance), X, G, B, Ls, Lp, Cs, Cp, D (tand), and Q.

@ Incorporates contact check function (open-circuit check)
The contact check function for four-terminal measurement (only for
low impedance high accuracy mode) and two-terminal measurement
prevents measurement in a state in which a measurement electrode is
not in contact with the measurement object.

® Comparator and BIN functions

In LCR mode, the instrument allows for Hi, IN, and Lo judgments of
two types from the measurement items on one screen. 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
items are possible. The BIN function can be used to classify two
types of measurement items on one screen into 10 categories and out
of range. In analyzer mode, the peak comparator for judging whether
resonance points pass or fail can be used.

590.328uF o 50, 6121m0

¥ 0.03561 =
OFF

@ Segment setting

Up to 20 segments with a total of up to 801 points can be set for the
sweep range. This is effective for evaluating multiple frequency rang-
es in detail.

® Memory function

Up to 32,000 measurement results can be stored in the memory of the
instrument. The saved measurement results can be copied to a USB
flash drive, and can also be acquired using a communication com-
mand.

@ Wide setting range for measurement voltage and current

In addition to normal open-loop signal generation, this instrument
enables measurement considering voltage/current dependence in con-
stant voltage and constant current modes. The signal levels can be set
over wide ranges, from 5 mV to 5 V, and from 10 pA to 50 mA (up to
1 MHz). (The setting range of measurement signal levels differs de-
pending on the frequency and measurement mode.)

@® DC bias can be generated internally

Up to a2.5V DC bias can be applied and then measurement performed
with just the unit. This is reassuring when measuring polar capacitors
such as a tantalum capacitor. The charge impedance is 100 Q. (The DC
bias unit required with 3522-50 and 3532-50 is not needed for IM3570
within the bias voltage range of 0 to +2.5V. If a larger bias voltage is
required, an external option, which is scheduled to be released in the
future, is required.)

@ High resolution with up to 7-digit display
High-resolution measurement with full 7-digit display is possible. The
number of display digits can be set from 3 to 7.

@ Four-terminal probe allows for use at DC to 8 MHz

The L2000 4-terminal probe (option) employs a 4-terminal structure
to facilitate 50 Q characteristic impedance and improved measure-
ment accuracy, and is well suited to the IM3570.

® Measurement cable extendable to up to 4 meters

Accuracy is guaranteed at the measurement cable lengths of 0, 1, 2,
and 4 meters. This makes wiring automated machinery simple. (The
frequency range for which accuracy is guaranteed differs depending
on the cable length. The probe needs to be provided by the customer.)

@ Longer stability

Measurement accuracy is guaranteed for one year. Previous models
required calibration every 6 months, but with this model the calibra-
tion interval has been extended to one year.

@ Interval measurement

In order to, for example, confirm the temporal changes of an element
from the response of a sensor, parameter time variations can be mea-
sured for up to 801 points at a specified interval (100 ps to 10,000s),
and then the data can be displayed in a graph or list.

Interval setting screen
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Link with computer via USB, LAN, RS-232C, or GP-IB

Enffectiue for Acquisition and Analysis of Measurement
ata

B EQUIVALENT CIRCUIT ANALYSIS FIRMWARE IM9000 (option)

@ Five equivalent circuit
analysis (Auto/Fixed) patterns

@ Acceptance/rejection decision
for equivalent circuit elements

@ Analysis results simulation

® Cole-Cole plot and admittance
circle display

Acceptance/rejection decision screen
for equivalent circuit elements

Analysis results
simulation screen

Admittance circle display
screen

@ Equivalent Circuit Model and Measurement Iltems

Three-element model Four-element model

Measurement items Measurement items

L 1\ B 7
1
0 C1 L1 (Inductance) Co L1 (Inductance)
C1 (Capacitance) _| C1 (Capacitance)
o o L1 Ri R1 (Resistance) o4 L1 c1 Ri R1 (Resistance) ‘
C1 Qm (Resonance sharpness) CO (Parallel capacitance)
fr (Resonance frequency) / Qm (Resonance sharpness or
N AN / fa (Anti-resonance frequency) . mechanical quality coefficient)
N N P, fi fr (Resonance frequency)
c1 D 7 fm fa (Anti-resonance frequency)
L1 Li C1 R ; fs (Series resonance frequency)
’NP AAA fn ° fp (Parallel resonance frequency)
N =0 ¢ 4 s fm (Maximum admittance frequency)
0 fI ; 2 \fr fn (Minimum admittance frequency)
N AN Y, Pa:ameters of the f1 (Maximum susceptance frequency)

4-element model

f2 (Minimum susceptance frequency)

Measurement results and settings can be saved to a commercially avail-
able USB flash drive connected to the front panel.

IM3E70 IMPEDANCE ANALYZER

~ COMP/BIN -,
IN out
(The USB port on the front panel is specifically for a USB flash drive.
Batch save all measurement results to a USB flash drive after saving them
to the internal memory of IM3570. Some USB flash drives may not be
able to be used due to incompatibility issues.)

Various measurement Save to USB flash drive

results and settings

B External control from PC or PLC via USB, LAN, GP-IB, or RS-232C connection

The rear panel is standard equipped with RS-232C, GP-IB, USB and
LAN ports. (The USB port on the rear panel is specifically for con-
necting a PC.)

Various functions of IM3570 can be controlled from a PLC or PC,
and measurement results can be acquired. (Excluding turning the
power on/off and configuring some interface settings.)

Use of an interface suitable for automated machinery enables you to
build the optimal measurement system.

EXT I/O
(handler interface)

LAN RS- 232C

(for connecting a PC) GP-IB
IM3570 rear panel
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EXT 1/0

@ Handler (EXT I/O) 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 trig-
ger signal to control the measuring instrument. Each of the signal lines is isolated from the control circuit, and the structure is designed to protect against noise.

B Example of representative EXT I/O timing

t0: Minimum time for trigger signal: 0.3 ms or longer *1

SR e Opﬂ Chuck Open | Chuck tl: Delay setting time from comparator and BIN judgment results
to EOM (LOW): 0.04 ms or longer *1
T ON OFF ON t2: Minimum tin}e from end of measur‘eme-nt to next trigger: 0.4 ms *1
t3: Time from trigger to response by circuit: 0.7 ms *1
t0 t t2 t4: Minimum chuck time for which chuck can be switched with
INDEX (LOW): 0.3 ms *1
INDEX ol I o t5: Measurement time: 0.5 ms *1
t3 t4
_ *1: When the measurement speed is FAST and the range is HOLD.
EoM ON OFF { ON
t5
PARAXx-HI, PARAX-IN
PARAXLO, AND Last judgment result Judgment result

ERR

B Connectors

Connectors to use (unit side) : 37-pin D-SUB female connector with #4-40 inch screws

Compliant connectors

tion-displacement type)

: DC-37P-ULR (solder type) and DCSP-JB37PR (insula-

For information on where to obtain connectors,

consult your nearest HIOKI distributo

r.

B IM3570 specifications

(Accuracy guaranteed for 1 year, Post-adjustment accuracy guaranteed for 1 year)

LCR mode: Measurement with single condition QOutput imped- | Normal mode: 100 Q
Analyzer mode: ance Low impedance high accuracy mode: 10 Q
S ith t fi d
m\:::lpl):e\xnlllcmr?:jesluremen requency 4 Display 5.7-inch color TFT, display can be set to ON/OFF
Measurement | (Measurement points: 1 to 801, No. of display | The number of display digits can be set from 3 to 7
modes Measurement method: normal sweep or segment sweep, digits setting (initial value: 6 digits)
Display: List displ. h displ : - .
C:)Sr?tinYJOUI; mlggsaaf rgl;ngel‘i[t’ m(;:;;?y) Measurement time | 0.5 ms (100 kHz, FAST, display OFF, representative value)
Measures under saved conditions continuously Measurement speed | FAST/MED/SLOW/SLOW?2
(maximum of 32 sets) DG bias mea- | Normal mode: 0 VDC t02.50 VDC (10 mV steps)
z Impedance t Low impedance high accuracy mode:
Y Admittance SURSE 0 VDC to 1.00 VDC (10 mV steps)
0 Phase angle ) Normal mode
Rs(ESR) Series-equivalent resistance = ESR DC resistance Measurement signal level: 100 mVDC to 2.5 VDC (10 mV steps)
Rp Parallel-equivalent resistance measurement |Low impedance high accuracy mode
Rdc DC resistance Measurement signal level: 100 mVDC to 1.00 VDC (10 mV steps)
LCR mode: Hi/IN/Lo for first and third items
Measurement é Eziiitjgt;ice Analyzer mode:
parameters B Suscentance Comparator Area judgment (Hi/IN/Lo for each point)
| P ; . . Peak judgment (Hi/IN/Lo for local maximum and local
Cs Serles-equw_alent SIa“C_ capacngnce minimum frequency and absolute values)
Cp Parallel-equivalent static capacitance - -
. ] . BIN measurement | 10 classifications and out of range for 2 items
Ls Series-equivalent inductance
Lp Parallel-equivalent inductance Compensation Open/short/load/cable length of 0 and 1 m/correlation
D(tand) Loss coefficient =tan & (3= delta) - compensation
Q Q factor (Q =1/D) Residual charge | v=v10/C
protection function | (C: Capacitance [F] of test sample, V = max. 400 V)
Measurement 100 mQ to 100 M2, 12 ranges . , K .
range (All parameters are determined according to Z)) Trigger synchronous | Applies a measurement signal during analog measure-
output function ment only
Z,Y, Rs, Rp, Rdc, X, G, B, Ls, Lp, Cs, Cp: -
+(0.000000 [unit] to 9.999999G [unit] Averaging 110256
Absolute value display for Z and Y only Interval measurement | 100 ps to 10,000 s, max. 801 points
Display range g i((?)(())gg()(t)% 1309-0909099)99) Panel loading/saving | LCR mode: 30; Analyzer mode: 2; Compensation value: 128
Q : £(0.00 to 99999.99 Memory function | Stores 32,000 data items to the memory of the instrument
( ) y y
A % : +(0.0000% to 999.9999%) Interfaces EXT I/O (handler), RS-232C, GP-IB, USB (Hi-Speed/Full-
Basic accuracy | Z : +0.08%rdg. 0: +0.05° Speed), USB flash drive, LAN (I0BASE-T/100BASE-TX)
Measurement frequency 4H; t? SMHZ . . . Operatmg.tefmperature 0°C to 40°C, 80% RH or less, no condensation
(5 digits setting resolution, minimum resolution 10 mHz) and humidity ranges
Normal mode: Storage temperature )
V mode/CV mode: 5 mV to 5 Vrms (up to 1 MHz), — h%midit)?ranges -10°C to 50°C, 80% RH or less, no condensation
10 mV to 1 Vrms (1 MHz to 5 MHz), | mVrms steps
CC mode: 10 pA to 50 mArms (up to 1 MHz), Power supply | 90 to 264 V AC, 50/60 Hz, 150 VA max.
Measurement |10 pA to 10 mArms (1 MHz to 5 MHz), 10 pArms steps Dimensions and weight | Approx. 330 (W) x 119 (H) x 307 (D), approx. 5.8 kg
signal level Low impedance high accuracy mode: ACCESSO Power Cord x 1, Instruction Manual x 1, Communication
V mode/CV mode: ry Instruction Manual (CD) x 1
5mV to 1 Vrms (up to 100 kHz), | mVrms steps
CC mode:10 pA to 100 mArms (100 m€2 and 1€2
ranges of up to 100 kHz), 10 pArms steps
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Conditions
Temperature and humidity ranges: 23°C + 5°C, 80% RH or less (no condensation),

MISURE PRIMARIE>PONTI [CR

B IM3570 measurement accuracy

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

at least 60 minutes after power turned on, after performing open and short compensation

[C: Level coefficient] V: Setting value (corresponds to when V mode) [V]

Basic accuracy (Z, 6)
calculation expression

For details, refer to the following calculation examples.

1 kQ range and above:

10x Zx 1
Range

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

Accuracy =A + B x

In the 1 kQ range and above and 300 Q range and below, the
calculation expression of basic accuracy differs as shown below.

1IVto5V:

Bottom A: Basic accuracy of 6 (+ % deg.)

300 Q range and below:
B is the coefficient for the impedance of the sample

Range

Zx

Accuracy=A+ B x

|

A'is the accuracy of R when DC (+ % rdg.)
B is the coefficient for the resistance of the sample

value (Z) of the sample.

Zx is the actual impedance measurement

Basic accuracy

1+
1

[E: Measurement cable length coefficient]
Om: 1 (DCto5MHz), 1 m: 1.5 (DC to SMHz),

2m:2x(1+1f0ﬂ0) (DC to lOOkHz),4m:4x(l+

l+8—i) ,4x(l+

[D: Measurement speed coefficient]
FAST : 8, MED : 4, SLOW : 2, SLOW?2: |

0.1
Vac

)

fm
10

0.005Vt00.999V : 1 + Ov—l (For measurements other than Rdc, at 30kQ range or below)

0.3 (All Rdc ranges, and 100kQ range and above for
y  measurements other than Rdc)

fm: Measurement frequency [kHz]

= ) (DC to 10kH2)

[F: DC bias coefficient] Vac: AC signal voltage setting value [V]
DC bias setting OFF : 1

DC bias setting ON : 2. (At 10Q range or below,

minimum 100.01 kHz.)

[G: Temperature coefficient] t: Operating temperature

When t is 18°C to 28°C : 1, When t is 0°C to 18°C or 28°C to 40°C : 1+ 0.1 x [t-23|

Range Gcl‘lfr;ac"y‘ergﬂgag' DC 4Hz1099.9Hz | 100Hzt0999.99Hz | 1kHzto10kHz | 10.01kHzto 100kHz| 1001 kHzto 1 MHz | 1.001 MHz to 5 MHz
1o0MQ | smauozooma |t B 1A= B=R 1A B2 0T 8 0SB G, e
toMa [sookao oo | <05 508|408 B RS B0 [hEE B00 [N S |AS 37 [t
wa | wawoua |72 =0 14 600 1057 B0R (165 007 |07 0k (M1 oi 'S &
tooa | aaawma |01 B0T|A53 B00 (197 R0 IASF En A ane [t 0r [TAS g
sod | sawsona [0 07153 8551 [A05 00T 001 i Mo e, A4 R TS &
i [ 2aa s |01 B0 [3 B35 [197 00 (0% B0t | A5% 2 ks 0@ [hae s
oka | sowson |07 S0 153 85 [A0F E0e 0 Bni ko 20| oA | Boe
[ aonwma [~ S0 13 B0 |07 00 |0k ot | aie 201 | ot 00 | A g
soon | snwaoon [P0 [15 B0 [A0% E00F X008 000r | imom oo | o oo | e
t0a lsomaw |07 B0 |15 857 (15 A% [A0% 0 | Mh 2k [t Eor | hs
N T e P = P v Pl e e R e = Tl o =
oona| maooma| ™ = [0 01 B2 (B EL |2 2 (H &

@ Method of determining basic accuracy

* Calculate the basic accuracy from the sample impedance, measurement

range, and measurement frequency and the corresponding basic accuracy

A and coefficient B from the table above.

e The calculation expression to use differs for each of the 1 kQ range and
above and 300 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 0
~ oC@ @~

~ R(Q) (6 =~0)

(w: 2 x Tx Measurement frequency [Hz])

@ Calculation example
Impedance Zx of sample: 500 Q (actual measurement value)

Measurement conditions: When frequency 10 kHz and range 1 kQ

Insert coefficient A = 0.1 and coefficient B = 0.005 for the Z basic
accuracy from the table above into the expression.

Z basic accuracy = 0.1 +0.005 x

10 X500

1
10°

=0.12 (= %rdg.)

Similarly, insert coefficient A = 0.08 and coefficient B = 0.002 for the 6
basic accuracy, as follows:

0 basic accuracy =0.08 +0.002 x

10 x 500
10°

-1‘ =0.088 (+ deg.)

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

Range DC 4Hz1099.9 Hz [100Hz10999.99 Hz | 1kHzto 10 kHz [10.01KkHzto 100kHz | 1001 kHzto 1 MHz | 1.001 MHz to 5 MHz
100MQ 1Vto25V 0101 Vto5V 0.501 Vto 5V
10MQ 0.050 Vto 5V 0.101 Vto5V | 0.501 Vto 5V
1MQ 0.050 Vto5 V| 0.101 Vto5V| 0.501 Vto 1V
100kQ 0.050 Vto 5 V| 0101 Vto1V
30k0,10kQ,3k0, | 01 V025V 0.005 V105V 0.050 V101V
1k0,3000,10Q 050 Vo
10 0.005Vto5V 2 0101 Vto5V| 0.501 Vo1V
100mQ 01Vto25V" 0101 Vto5V? 0.501 Vto5V

The above voltages are the voltage setting values correspond to when in V mode.

*1 Guaranteed accuracy of 10 m€ or above, *2 Guaranteed accuracy of 0.101 V to 5 V when DC bias, *3 Guaranteed accuracy of 10 m€2 or above and 1.001 V to 5V when DC bias
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Model : IMPEDANCE ANALYZER IM3570

Model No. (Order Code) (Note)

Options

EQUIVALENT CIRCUIT
ANALYSIS FIRMWARE IM9000

(Factory-installed option)

Test Fixtures for SMDs

IM3570

(CD-R)x1

Accessories: Power cord x1, Instruction manual x1, PC communication instruction manual

Note: Test fixtures are not supplied with the instrument. Select optional
test fixtures or probes when ordering.

The Equivalent Circuit Analysis Firmware IM9000 is an optional function for
the Impedance Analyzer IM3570. The IM9000 is not included in the standard
package. If you want to use the IM9000, specify the option upon purchase.

Please contact your Hioki distributor.

Customers who have purchased the Impedance Analyzer IM3570 can add the
Equivalent Circuit Analysis Firmware IM9000 function.

-~ SMDTESTFIXTURE
e &7 M110

Measurable range: DC to 1 MHz, For SMD with
electrodes on side , Measurable sample sizes:

008004 (EIA), 0201 (JIS), Please contact Hioki for
information about other sizes, Direct connection type

@

SMD TEST FIXTURE
9699

Direct connection type, for SMDs with
electrode on the bottom, DC to 120 MHz,
SMD sizes: 1.0 to 4.0 mm wide, 1.5 mm or
less high

Probes and Test Fixtures for Lead Components

\
S\ FOUR-TERMINAL
)\ PROBE L2000

7

Cable length 1 m (3.28 ft), DC to 8 MHz, char-
acteristic impedance of 50 Q, 4-terminal pair
design, measurable conductor diameter: 0.3 to
5 mm (0.01 to 0.20 in)

For Electrochemical Measurement

FOUR-TERMINAL
PROBE 9500-10

SMD TEST FIXTURE
IM9100

\‘A Y
Crody Mt

Measurable range: DC to 8 MHz, For SMD
with electrodes on bottom, Measurable sample
sizes: 01005 to 0402 (EIA) 0402 to 1005 (JIS),
Direct connection type

.5 SMDTESTFIXTURE

{ \/ 9263

Direct connection type, DC to 8 MHz,
SMD sizes: 1 to 10 mm (0.04 to 0.39 in)

\\
¥
]

SMD TEST FIXTURE
9677

R et T
-

Direct connection type, for SMDs with
electrodes on the side, DC to 120 MHz,
SMD sizes: 3.5+0.5 mm

/ PINCHER PROBE
w7 L2001

o

W«E\\T‘ *Ships standard with one

g setof IMoo0L

Cable length 730 mm (2.40 ft) , DC to 8 MHz,
characteristic impedance of 50 Q, 4-terminal pair
design, 2-terminal electrode, tip electrode spac-
ing of 0.3 to approx. 6 mm (0.01 to approx. 0.24
in)

Options for L2001

Replaceable contact tips

CONTACT TIPS IM9901

A Compatible chip sizes: 1608 to 5750 (JIS)

CONTACT TIPS IM9902
4 Compatible chip sizes: 0603 to 5750 (JIS)

FOUR-TERMINAL
PROBE 9140-10

=0

Cable length 1 m (3.28 ft), DC to 200 kHz,
characteristic impedance of 50 , 4-terminal
pair design, measurable conductor diameter:
0.3 to 5 mm (0.01 t0 0.20 in)

DC Bias Unit

TEST FIXTURE
9262

Direct connection type, DC to 8 MHz,
measurable conductor diameter: 0.3 to 2 mm
(0.01t0 0.08 in)

DC BIAS
VOLTAGE UNIT
9268-10

o5 s DCBIAS
~ 4 VOLTAGE UNIT
9269-10

TEST FIXTURE
9261-10

Cable length 1 m (3.28 ft), DC to 8 MHz,
characteristic impedance of 50 Q, 4-terminal
pair design, measurable conductor diameter:
0.3 to 1.5 mm (0.01 to 0.06 in)

INTERFACE CABLE

I &)

GP-IB CONNECTION
CABLE 9151-02

2m (6.56 ft) length

Direct connection type, 40 Hz to 8§ MHz,
maximum applied voltage: +40 V DC

Cable length 1 m (3.28 ft), DC to 200 kHz,
characteristic impedance of 50 €, 4-terminal
pair design, measurable conductor diameter:
0.3 to 2 mm (0.01 to 0.08 in)

Direct connection type, 40 Hz to 2 MHz,
maximum applied current 2 A DC (maxi-
mum applied voltage: +40 V DC)

@ RS-232C Cable

As RS-232C cable, use an interlink
(crossover) cable.

The 9637 RS-232C cable (9-pin to
9-pin, crossed cable) cannot be used
for applications involving the
hardware flowcontrol.

* An internal 300pH inductance is connected
in parallel to the DUT.

*When using the 9268-10 or 9269-10, external constant-voltage and constant-current
sources are required.

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

HIOKI

HIOKI E. E. CORPORATION
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TECNOLOGIA

=1[0],4

Le tecnologie di misura Hioki sono ampiamente e globalmente utilizzate per manutenzione, controllo qualita, ricerca e sviluppo, in ambito
industriale, aziendale e delle infrastrutture, contribuendo alla sicurezza ed alla protezione del nostro vivere quotidiano.

L’azienda supporta inoltre lo sviluppo delle tecnologie di nuova generazione nei settori automotive ed energie rinnovabili, favorendo la
diffusione di prodotti di elevata qualita a prezzi competittivi.

La mission di Hioki & di pordurre e divulgare tecnologie di misura volte a proteggere la sicurezza delle persone e consentire, attraverso il
supporto alla ricerca, il progresso della scienza e della tecnica.

| numeri:

10% del fatturato investito in R&S
250 ingegneri impiegati nella ricerca

30 nuovi prodotti all’anno

100 brevetti depositati all’anno
1200 prodotti a catalogo

800.000 pezzi venduti all’anno

50 ppm (pezzi per milione) indice di difettosita
10.000 prove di apertura e chiusura per testare la durata dei toroidi
1 metro di caduta per testare la resistenza degli strumenti

\Made In Japan




asita

TECNOLQOGIE DI MISURA

_@_

s.rl
Via Malpighi, 170
48018 Faenza (RA) - Italy
www.asita.com
asita@asita.com
+39 0546 620559
P.IVA 00202980397




