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Welcome – we will start the webinar at 10 AM.
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About HIOKI

• Started in 1935 with manufacturing of electrical indicating meters

• Around 1000 employees

• Around 250 MEUR turnover

• Very much driven by engineers

• Made in Japan

• European subsidiary since 2017 -HIOKI EUROPE GmbH

https://www.elektroniknet.de/international/we-lacked-proximity-to-the-market.186104.html
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Professional Measuring InstrumentsAutomatic Test 
Equipment

• Power Analyzers

• Current Sensors

• Battery Testers

• Memory Recorders

• Data Loggers

• Clamp Meters

• Digital 
Multimeters

• Insulation Testers

• Battery Testers 
(handheld)

• Flying Probe Testers

• In-Circuit Testers

Field Measuring 
Instruments

• Resistance Meters

• Impedance Analyzers

• Insulation Testers

• Megaohm Meters

• Power Quality

Japanese precision since 1935

https://www.hioki.com/euro-en/products/power-meters
https://www.hioki.com/euro-en/products/current-probes
https://www.hioki.com/euro-en/products/resistance-meters/battery/id_6701
https://www.hioki.com/en/products/list/?category=1
https://www.hioki.com/euro-en/products/multichannel-data-loggers/multichannel/id_5799
https://www.hioki.com/euro-en/products/clamp-meters
https://www.hioki.com/euro-en/products/testers
https://www.hioki.com/euro-en/products/testers
https://www.hioki.com/euro-en/products/insulation-testers
https://www.hioki.com/euro-en/products/resistance-meters/battery/id_6828
https://www.hioki.com/euro-en/products/resistance-meters/battery/id_6828
https://www.hioki.com/euro-en/products/bare-board
https://www.hioki.com/euro-en/products/bare-board
https://www.hioki.com/euro-en/products/resistance-meters/battery/id_6701
https://www.hioki.com/euro-en/products/lcr-meters
https://www.hioki.com/euro-en/products/electrical-safety-testers/hipot/id_1265574
https://www.hioki.com/euro-en/products/electrometers
https://www.hioki.com/euro-en/products/pqa
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Click here for more information

HIOKI’s history in Battery Testing: +35 years

1985 2024

3560
AC MILLIOHM 
TESTER

HIOKI 3225 
AC MILLIOHM 
TESTER

BT5525
BATTERY 
INSULATION TESTER

RM2610
ELECTRODE RESISTANCE 
MEASUREMENT SYSTEM

BT3564
BATTERY TESTER
1000 V

BT4560
BATTERY 
IMPEDANCE METER

DM7276
PRECISION DC 
VOLTMETER

BT3562/BT3563
BATTERY TESTER
SERIES

8423
DATA LOGGER

https://www.hioki.com/euro-en/industries-solutions/battery
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Summary

Guidelines for trouble shooting

AC-IR measurement in the production line: Do’s and Don’ts

What is AC-IR measurement?

Content
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What is AC-IR measurement? 
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Measurement method for battery internal resistance defined in the IEC 61960-3:2017 standard.

A 1kHz AC current is applied to the DUT. The resulting AC voltage is measured, and the internal resistance is calculated.

Alternating Current Internal Resistance (AC-IR)

What is AC-IR measurement?

VIR V

 
 

IR = VIR / IAC
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Principle of the 4-wire resistance measurement

𝑹𝑹𝐃𝐃𝐃𝐃𝐃𝐃 =
𝑽𝑽𝑰𝑰𝑰𝑰
𝑰𝑰𝑺𝑺

Sense Lo

Source Lo

Sense Hi

Source Hi

Optimum suitability for measuring small resistance.

This method eliminates the influence of wire and contact resistance.
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AC-IR measurement in the production line: 
Do’s and Don’ts
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AC-IR measurement in the production line: Do’s and Don’ts

Factors to achieve reliable quality measurements in the battery production line

• Correct Wiring
I. Electromagnetic Interference
II. Eddy current
III. Using multiple measuring instruments 

• Correct Probing
I. Contact resistance
II. Contact vs multi contact probing 
III. Pin positioning and repeatability

• Using a Multiplexer
I. Multiplexer for AC-IR measurements
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Correct Wiring  - Do’s and Don’ts
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How to eliminate Electromagnetic Induction (1)

• Inverter motor drives for conveyor belts

• Solenoids

• Other measuring instruments

What are the sources creating Electromagnetic Interference (EMI)?
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How to eliminate Electromagnetic Induction (2)

1. Twisting the wiring cancels errors caused by 
external noise or measurement current

2. The finer the twisting, the more you can 
reduce the size of the loop where unwanted 
noise can be picked up.

Electromagnetic coupling of the measurement current affects the measured value – what to do

Twisting measurement wires reduces the effect of 
electromagnetic induction.

Source wires

Sense wires
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1. Twist the wires for “Sense Hi” and “Sense 

Lo”, and the wires for “Source Hi” and 

“Source Lo”.

2. Twist as tight as possible, eliminating the 

space between the wires.

How to eliminate Electromagnetic Induction (3)

Fig.2-1  Bad example

Twisted wires
Sense Hi & Sense Lo

Twisted wires
Source Hi & Source Lo

Error: -0.0013 mΩ
DUT:  1 mΩ
Result: 0.9987 mΩ

Do

Non-twisted wires

Error: +0.1089 mΩ
DUT:  1 mΩ
Result: 1.1089 mΩ

Electromagnetic coupling of the measurement current affects the measured value – what to do

0.13% Error11% Error
Guidelines

Don’t
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How to reduce Eddy currents (1)

• Eddy currents are induced nearby metal plates 
around the source current

• The secondary magnetic field will induce voltage 
in the  Sense signal and effect the measurement

• To reduce the effects of eddy currents, the wiring 
should be kept away from metal plates.

What is Eddy current?

2. The magnetic flux generated by the Eddy current generates 
induced voltage in the voltage terminal

2. The magnetic flux generated by the Eddy current generates 
induced voltage in the voltage terminal

2. The magnetic flux generated by the Eddy current generates 
induced voltage in the voltage terminal

2. The magnetic flux generated by the Eddy current generates 
induced voltage in the voltage terminal

2. The magnetic flux generated by the Eddy current generates 
induced voltage in the voltage terminal

2. The magnetic flux generated by the Eddy current generates 
induced voltage in the voltage terminal

2. The magnetic flux generated by the Eddy current generates 
induced voltage in the voltage terminal

2. The magnetic flux generated by the Eddy current generates 
induced voltage in the voltage terminal
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1. Not twisting source wires result in Eddy 

current flowing in nearby metal plates. 

2. The Eddy current causes magnetic flux 

that induce voltage in the sense wires if 

they are not twisted.

How to reduce Eddy currents (2)

Metal Plate (Fe)Non-twisted wires

Error: +0.1089 mΩ
DUT:  1 mΩ, 
Result: 1.1089 mΩ

Error: +0.4499 mΩ
DUT:  1 mΩ
Result: 1.4499 mΩ

Eddy currents are flowing in nearby metal plates close to the source current

Findings Error: almost 45%Error: more than 10%

Don’t Don’t !
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1. Twist the “Sense Hi” and “Sense Lo” 
measurement wires around each other and 
twist the  “Source Hi” and “Source Lo” wires 
around each other.

2. Twist the wires as tight as possible, 
eliminating the space between the wires.

3. Keep the twisting even and consistent.

4. Do not place interfering objects such as metal 
plates near the measuring wires.

How to reduce Eddy currents (3)

Bad

Result (Error: 0.1089)
DUT:  1 mΩ
Result: 1.1089 mΩ

Result (Error: -0.0013 mΩ)
DUT:  1 mΩ
Result: 0.9987 mΩ

Twisted wires
Sense Hi & Sense Lo

Twisted wires
Source Hi & Source Lo

Metal Plate (Fe)
Metal Plate (Fe)

Result (Error: -0.0012 mΩ)
DUT:  1 mΩ
Result: 0.9988 mΩ

Effect neutralized: 0.12% accuracy0.13% accuracy

Twisting wires prevents the influence of Eddy current on the measurement

Guidelines
DoDo
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Multiple measuring instruments: avoid interferences (1) 

Left instrument:
DUT:  1 mΩ, Result: 0.9984 mΩ
Error: -0.0016 mΩ

Right instrument:
DUT:  0 mΩ, Result: 0.0000 mΩ
Error: 0 mΩ

OFFON

Left instrument:
DUT:  1 mΩ, Result: 0.9582 mΩ
Error: -0.0418 mΩ

Right instrument:
DUT:  0 mΩ, Result: 0.0450 mΩ
Error: +0.045 mΩ

The source currents of measuring instruments can influence each other

Don’t

Single use: accurate results Instrument interference: unstable results

OFF ON ON ON

Non-twisted wiresNon-twisted wiresNon-twisted wires
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1. Twist the measurement 
wires “Sense Hi” and “Sense 
Lo”, as well as “Source Hi” 
and “Source Lo”. 

2. Make the twist loop as small 
as possible.

3. Keep the twisting even and 
consistent

Multiple measuring instruments: avoid interferences (2) 

Guidelines

Set up multiple instruments correctly to eliminate electromagnetic interferences.

Left instrument:
DUT:  1 mΩ, Result: 0.9582 mΩ
Error: -0.0418 mΩ

Right instrument:
DUT:  0 mΩ, Result: 0.0450 mΩ
Error: +0.045 mΩ

Don’t

Multiple instruments: increased error

ON ON

Left instrument:
DUT:  1 mΩ, Result: 0.9985 mΩ
Error: -0.0015 mΩ

Right instrument:
DUT:  0 mΩ, Result: 0.0001 mΩ
Error: +0.0001 mΩ

Turned ON Turned ON

Don’t

Twisted wires: Interference is eliminated

Do

ON ON

Twisted wires
Sense Hi & Sense Lo

Twisted wires
Source Hi & Source LoNon-twisted wires
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• Effective method to reduce the influence of Eddy currents 
and other electromagnetic interference (EMI).

• Source current is lead into the opposite direction through 
the shielding of the source wire in order to eliminate 
electromagnetic field.

• BT4560 Battery Impedance Meter is the only instrument 
that uses the 4-terminal pair method because of high 
source current.

Different wiring method to reduce Eddy current

4-terminal pair wiring method

Very effective method to eliminate EMI 

Source current circuit length is twice as long

BT4560 Battery Impedance Meter

https://www.hioki.com/euro-en/products/resistance-meters/battery/id_5897
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Probing - Do’s and Don’ts
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Guidelines

1. Keeping measurement wires as short as possible

2. Make sure the contact pins are in good condition

Importance of probing resistance and wiring resistance

Contact resistance influences the measurement reproducibility 
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Single contact probes vs. multi-contact probes

Comparison test results: Frequency: 1kHz,  R: Approx. 1,4mΩ    X: Approx. 0,4mΩ

L2002 single contact probe:
Reproducibility  +/-2μΩ

L2000 multi contact probe: 
Reproducibility  +/-30μΩ

Measurements

1. Choose single contact 
probing for low resistance 
measurements.

2. Always probe the battery 
at the exact same spot.

For low resistance measurements it is important to make a single contact with the battery

Guidelines

Single contact and multi-point contact probe tips examples:

Needle tip - single contact.

Crown tip - multiple contacts.


Graph1

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15

		16		16		16		16

		17		17		17		17

		18		18		18		18

		19		19		19		19

		20		20		20		20



L2002 R

L2002 X

L2000 R

L2000 X

Data Number

Error [mΩ]

0.00137

-0.000105

0.01709

0.033425

-0.00013

0.001595

0.01419

-0.025875

0.00167

0.002195

-0.00141

-0.035275

0.00117

0.000395

-0.01721

-0.017675

0.00307

0.001195

0.00199

-0.003975

-0.00053

0.001395

0.00529

-0.007175

0.00037

-0.000605

0.00399

0.004125

0.00097

-0.001505

0.01709

0.012225

0.00077

-0.001305

0.00179

0.015725

-0.00053

-0.001305

0.01709

0.022725

-0.00003

-0.001105

-0.00461

0.002125

-0.00123

-0.001305

-0.00281

0.002725

-0.00183

-0.002005

-0.02961

0.007525

0.00117

-0.000605

0.02249

0.008225

0.00127

0.001395

-0.01551

0.002925

-0.00123

0.000295

-0.00051

-0.000275

-0.00113

-0.000105

0.00419

-0.017475

-0.00193

0.000895

-0.02651

0.003225

-0.00213

-0.000905

-0.00291

-0.003975

-0.00113

0.001495

-0.00411

-0.003275



繰り返し測定

		

																		平均値からのずれ ヘイキンチ												平均値からのずれ％表示 ヘイキンチヒョウジ

						L2002				L2000								L2002				L2000								L2002				L2000

						R [mΩ]		X [mΩ]		R [mΩ]		X [mΩ]						L2002 R		L2002 X		L2000 R		L2000 X						L2002 R		L2002 X		L2000 R		L2000 X

				1		1.3224		0.392		1.4069		0.5205				1		0.00137		-0.000105		0.01709		0.033425				1		0.0010370696		-0.0002677854		0.0122966449		0.0686239286

				2		1.3209		0.3937		1.404		0.4612				2		-0.00013		0.001595		0.01419		-0.025875				2		-0.0000984081		0.004067788		0.0102100287		-0.0531232356

				3		1.3227		0.3943		1.3884		0.4518				3		0.00167		0.002195		-0.00141		-0.035275				3		0.0012641651		0.0055979903		-0.0010145272		-0.0724221116

				4		1.3222		0.3925		1.3726		0.4694				4		0.00117		0.000395		-0.01721		-0.017675				4		0.0008856725		0.0010073832		-0.0123829876		-0.036288046

				5		1.3241		0.3933		1.3918		0.4831				5		0.00307		0.001195		0.00199		-0.003975				5		0.0023239442		0.0030476531		0.0014318504		-0.0081609608

				6		1.3205		0.3935		1.3951		0.4799				6		-0.00053		0.001395		0.00529		-0.007175				6		-0.0004012021		0.0035577205		0.0038062757		-0.0147307909

				7		1.3214		0.3915		1.3938		0.4912				7		0.00037		-0.000605		0.00399		0.004125				7		0.0002800845		-0.0015429541		0.002870896		0.0084689216

				8		1.322		0.3906		1.4069		0.4993				8		0.00097		-0.001505		0.01709		0.012225				8		0.0007342755		-0.0038382576		0.0122966449		0.0250988041

				9		1.3218		0.3908		1.3916		0.5028				9		0.00077		-0.001305		0.00179		0.015725				9		0.0005828785		-0.0033281902		0.0012879458		0.0322845558

				10		1.3205		0.3908		1.4069		0.5098				10		-0.00053		-0.001305		0.01709		0.022725				10		-0.0004012021		-0.0033281902		0.0122966449		0.0466560591

				11		1.321		0.391		1.3852		0.4892				11		-0.00003		-0.001105		-0.00461		0.002125				11		-0.0000227096		-0.0028181227		-0.0033170002		0.0043627778

				12		1.3198		0.3908		1.387		0.4898				12		-0.00123		-0.001305		-0.00281		0.002725				12		-0.0009310916		-0.0033281902		-0.0020218591		0.005594621

				13		1.3192		0.3901		1.3602		0.4946				13		-0.00183		-0.002005		-0.02961		0.007525				13		-0.0013852827		-0.0051134263		-0.0213050705		0.0154493661

				14		1.3222		0.3915		1.4123		0.4953				14		0.00117		-0.000605		0.02249		0.008225				14		0.0008856725		-0.0015429541		0.0161820681		0.0168865165

				15		1.3223		0.3935		1.3743		0.49				15		0.00127		0.001395		-0.01551		0.002925				15		0.0009613711		0.0035577205		-0.0111597988		0.0060052353

				16		1.3198		0.3924		1.3893		0.4868				16		-0.00123		0.000295		-0.00051		-0.000275				16		-0.0009310916		0.0007523495		-0.0003669566		-0.0005645948

				17		1.3199		0.392		1.394		0.4696				17		-0.00113		-0.000105		0.00419		-0.017475				17		-0.0008553931		-0.0002677854		0.0030148006		-0.0358774316

				18		1.3191		0.393		1.3633		0.4903				18		-0.00193		0.000895		-0.02651		0.003225				18		-0.0014609812		0.0022825519		-0.0190745498		0.0066211569

				19		1.3189		0.3912		1.3869		0.4831				19		-0.00213		-0.000905		-0.00291		-0.003975				19		-0.0016123782		-0.0023080552		-0.0020938114		-0.0081609608

				20		1.3199		0.3936		1.3857		0.4838				20		-0.00113		0.001495		-0.00411		-0.003275				20		-0.0008553931		0.0038127542		-0.0029572388		-0.0067238105

				AVE		1.32103		0.392105		1.38981		0.487075

				MAX		1.3241		0.3943		1.4123		0.5205

				MIN		1.3189		0.3901		1.3602		0.4518

				MAX-MIN		0.0052		0.0042		0.0521		0.0687





繰り返し測定

		



L2002 R

L2002 X

L2000 R

L2000 X

Data Number

Error [mΩ]



生データ

		



L2002 R

L2002 X

L2000 R

L2000 X



測定の様子

		

						DUT		LEAF

						FUNC		R,X,T

						RANGE		3mΩ

						Z SPEED		SLOW						L2000はゼロアジャスト実施 ジッシ

						DELAY		1waves						L2002はゼロアジャスト未実施 ミジッシ

						AVERAGE		1

						TRIG SOURCE		EXT

						V CAL		AUTO

						ZERO CROSS		ON

						SLOPE CORECTION		ON

						VOL LIM		4.2V

						温度 オンド		23℃

						L2002												L2000

						1000Hz				10Hz				1Hz				1000Hz				10Hz				1Hz

						R [mΩ]		X [mΩ]		R [mΩ]		X [mΩ]		R [mΩ]		X [mΩ]		R [mΩ]		X [mΩ]		R [mΩ]		X [mΩ]		R [mΩ]		X [mΩ]

				1		1.3224		0.392		1.8018		-0.1435		1.912		-0.0744		1.4069		0.5205		1.8673		-0.1417		1.9972		-0.0742

				2		1.3209		0.3937		1.7996		-0.1435		1.9133		-0.0744		1.404		0.4612		1.8603		-0.1418		1.9939		-0.0743

				3		1.3227		0.3943		1.7992		-0.1436		1.912		-0.0744		1.3884		0.4518		1.8617		-0.1416		1.9598		-0.0743

				4		1.3222		0.3925		1.7983		-0.1434		1.9104		-0.0743		1.3726		0.4694		1.8506		-0.1417		1.9891		-0.074

				5		1.3241		0.3933		1.7991		-0.1434		1.9115		-0.0742		1.3918		0.4831		1.8754		-0.1418		1.9996		-0.0742

				6		1.3205		0.3935		1.7999		-0.1433		1.9119		-0.0743		1.3951		0.4799		1.8552		-0.1417		2.0022		-0.0741

				7		1.3214		0.3915		1.8026		-0.1433		1.911		-0.0742		1.3938		0.4912		1.8749		-0.1416		1.9839		-0.0743

				8		1.322		0.3906		1.7997		-0.1432		1.9096		-0.0742		1.4069		0.4993		1.8612		-0.1417		1.9995		-0.0743

				9		1.3218		0.3908		1.7995		-0.1432		1.9101		-0.0742		1.3916		0.5028		1.8625		-0.1414		2.0035		-0.0742

				10		1.3205		0.3908		1.8002		-0.1432		1.9099		-0.0742		1.4069		0.5098		1.8536		-0.1416		1.9945		-0.0741

				11		1.321		0.391		1.7992		-0.1431		1.9101		-0.0742		1.3852		0.4892		1.877		-0.1414		2.0092		-0.0742

				12		1.3198		0.3908		1.7986		-0.143		1.9103		-0.0742		1.387		0.4898		1.8692		-0.1416		2.0063		-0.0742

				13		1.3192		0.3901		1.7999		-0.1431		1.9084		-0.0742		1.3602		0.4946		1.8642		-0.1416		1.9901		-0.0742

				14		1.3222		0.3915		1.7981		-0.1431		1.9088		-0.0742		1.4123		0.4953		1.877		-0.1414		1.9983		-0.0742

				15		1.3223		0.3935		1.7987		-0.1429		1.9097		-0.0742		1.3743		0.49		1.9016		-0.1414		1.9947		-0.0742

				16		1.3198		0.3924		1.7979		-0.143		1.9104		-0.0741		1.3893		0.4868		1.8973		-0.1414		1.9819		-0.0742

				17		1.3199		0.392		1.7964		-0.1429		1.9099		-0.0741		1.394		0.4696		1.8591		-0.1416		1.9746		-0.0742

				18		1.3191		0.393		1.7974		-0.1429		1.9095		-0.0741		1.3633		0.4903		1.88829		-0.1416		1.968		-0.0743

				19		1.3189		0.3912		1.7968		-0.1428		1.9082		-0.0742		1.3869		0.4831		1.88844		-0.1413		1.9872		-0.0742

				20		1.3199		0.3936		1.798		-0.1428		1.9079		-0.0741		1.3857		0.4838		1.8876		-0.1415		1.9706		-0.0742

				AVE		1.32103		0.392105		1.799045		-0.14316		1.910245		-0.07422		1.38981		0.487075		1.8716215		-0.14157		1.990205		-0.074205

				MAX		1.3241		0.3943		1.8026		-0.1428		1.9133		-0.0741		1.4123		0.5205		1.9016		-0.1413		2.0092		-0.074

				MIN		1.3189		0.3901		1.7964		-0.1436		1.9079		-0.0744		1.3602		0.4518		1.8506		-0.1418		1.9598		-0.0743

				MAX-MIN		0.0052		0.0042		0.0062		0.0008		0.0054		0.0003		0.0521		0.0687		0.051		0.0005		0.0494		0.0003
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Relation between pin spacing and reproducibility (1)

The contact position of the pins is important for reproducible measurements   
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Relation between pin spacing and reproducibility (2)
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Too narrow spacing between Source and Sense pins can lead to poor repeatability of the measurement
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Relation between pin spacing and reproducibility (3)
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Achieve a high measurement repeatability with sufficient spacing between Source and Sense pins
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Using a Multiplexer
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Using a Multiplexer (1)

Should I use a multiplexer or not? Take this in consideration:

Advantages

• Reduction of number of battery testers
• Lower initial investment
• Improved scalability

Disadvantages

• Longer measurement time
• More complex wiring between multiplexer and 

battery
• Zero adjustment is more complicated

SW1002 Switch Mainframe

https://www.hioki.com/euro-en/products/resistance-meters/battery/id_6701
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Using a Multiplexer (2)

Suitable modules should be designed to reduce the influence on the measurement signal by canceling the magnetic flux of the 
measurement current and separating the source side and sense side.  

Circuit design: Use a multiplexer module circuitry that is not easily affected by Eddy currents and noise

Source

Sense

SW9002 Multiplexer Module

Separation

Sense and source are 
separated to eliminate 
any effect on each other

Substrate design
Magnetic flux is cancelled by orienting 
the High/Low patterns on the Source 
side (measurement current) so that 
they oppose each other

Sense loop area is 
minimized to reduce the 
effect of external noise

SW1002 Switch Mainframe

https://www.hioki.com/euro-en/products/resistance-meters/battery/id_6701#options
https://www.hioki.com/euro-en/products/resistance-meters/battery/id_6701
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Using a Multiplexer (2)

The Multiplexer should be designed to be used for measuring AC-IR

Direct connection

BT3562A + Multiplexer “A”

BT3562A + SW1002 Slot 12

BT3562A Accuracy threshold 

BT3562A + SW1002 Accuracy threshold

BT3562A + SW1002 Slot 1

• Multiplexers not designed for AC-IR
measurements show very bad reproducibility
(Multiplexer “A”)

• SW1001 Switch mainframe and
SW9001/SW9002 Multiplexer Modules are
designed for AC-IR measurement.

SW1002 Switch Mainframe

https://www.hioki.com/euro-en/products/resistance-meters/battery/id_6701
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Guidelines for trouble shooting
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Guidelines for trouble shooting

 To identify the source of the problem, evaluate the influence of individual conditions one by one
 Temperature fluctuations
 Humidity
 Electrical noise
 Power supply quality
 Wire routing
 Battery positioning
 Contact positioning
 etc.

Step-by step troubleshooting
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Guidelines for trouble shooting
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Example: The measurement results are unstable



35

© 2024  HIOKI EUROPE GmbH

Guidelines for trouble shooting

Example: The measurement results are unstable

 Action: Perform these 2 tests to identify the cause of the problem

Test 2: 
Measure 10 times disconnecting the battery between 
each measurement

Test 1: 
Measure 10 times while keeping the battery connected
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Guidelines for trouble shooting

0,90000mΩ

0,92000mΩ

0,94000mΩ

0,96000mΩ

0,98000mΩ

1,00000mΩ

1,02000mΩ

1,04000mΩ

1,06000mΩ

1,08000mΩ

1,10000mΩ
1 2 3 4 5 6 7 8 9 10

Te
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Tests

Original results Keep connected

Example: The measurement results are unstable

Test 2: 
Measure 10 times disconnecting the battery between 
each measurement

Test 1: 
Measure 10 times keeping the battery connected
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Guidelines for trouble shooting

0,90000mΩ

0,92000mΩ

0,94000mΩ

0,96000mΩ

0,98000mΩ

1,00000mΩ

1,02000mΩ

1,04000mΩ

1,06000mΩ

1,08000mΩ

1,10000mΩ
1 2 3 4 5 6 7 8 9 10

Te
st

 re
su

lt

Tests

Original results Keep connected Disconnect between tests

Example: The measurement results are unstable

Test 2:
Measure 10 times disconnecting the battery between 
each measurement

 The unstable results are caused by probing issues
 You need to check the probe pins and battery 

fixing to solve the matter

Test 1: 
Measure 10 times keeping the battery connected
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Summary
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Summary

• Correct wiring
• Keep the connection between the battery and the measuring instrument as short as possible

• Always twist the Source High and Source Low wires when using 4-wire measurement

• Always twist the Sense High and Sense Low wires when using 4-wire measurement

• Keep the wires as far as possible from metal parts and plates

Tips to help you to get accurate and reliable results:
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• Using a Multiplexer
• Only use multiplexers that are designed for AC-IR measurement

• Keep the wires between the Multiplexer and the batteries as short as possible

• Always twist the Source High and Source Low wires when using 4-wire measurement

• Always twist the Sense High and Sense Low wires when using 4-wire measurement

• Trouble shooting
• Evaluate the influence of individual conditions one by one

Tips to help you to get accurate and reliable results:

Summary
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• Correct Probing
• Use single contact pins to probe the battery

• Avoid using metal parts for the probing fixture

• General
• Already consider the electrical testing at the beginning of the design of the production line

• Check background information in the Appendix of the Instruction Manual 

Tips to help you to get accurate and reliable results:

Summary
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Q&A
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Contact us

Mail: 
pmsupport@hioki.eu

hioki@hioki.eu

Find a HIOKI Partner in your country
https://www.hioki.com/global/support/network

mailto:pmsupport@hioki.eu
mailto:hioki@hioki.eu
https://www.hioki.com/global/support/network
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Thanks for your interest.
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