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Introduction

* The goal is to show how the EIS process needs to be executed.
» Used software Chroma Battery Lex (with zeroing function).

* Used hardware:
* Chroma 17010 model 17212M-6-100S;
* Hioki BT4560-50 single channel impedance meter and Hioki SW1002 multichannel
switch box.
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EIS

EIS (Electrochemical Impedance Spectroscopy) provides insight into battery cell
impedance over a wide frequency range by using specialized equipment.

EIS gives the best picture of cell impedance and possible issues however due to
the multiple frequencies this cost more time then with single 1 kHz frequency.
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How is the system connected —block diagram

~~—] cChroma

BT4560-50/ UGG
Isolation | BT4560-60 Swioox - -1008)
230VAC ° Transformer Impcdlnce Multi-channel e Battery Cvd.r 230/400 VAC
meter switch
Floating ground Floating ground i
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EIS operation process — execution steps

EIS Operation Process

Zero Adjustment Hardware Configuration

Conlction

LEX Software Zero Adjustment

4

Battery Measurement Configuration

Conlction

LEX software AC Impedance Measurement
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Zero adjustment hardware configuration

* Before performing the real EIS measurements, you must perform a
zero adjustment. The main purpose of zero-adjustment is to eliminate
EMI Electro Magnetic Interference values in the wiring path.

Changes in inductance due to different wiring paths can lead to
miscalculations in measurement values.

* When zeroing adjustment is not or not good executed the final EIS
results are not reliable.
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Zero adjustment hardware configuration connection

BNC Connections

L2002
Clip Type Probe

Measuring object —x

L
SOURCE " (ST

If you have more then one EIS channel you need to use SW1001 or SW1002. The cables connected to
it can not be connected to the Hioki zero adjustment board. Only when you have BT4560-50/60 as
single channel EIS you can use it by using the probes (see picture).
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Zero adjustment hardware configuration
connection

Connecting the Calibration Jig and EIS Measurement Cables

.......................................................................................................
-

Return cable

H L : Make a zero

: : adjustment fixture
: Source --0 zero adjustment o " Source =
Zero : H @ frctore L : based on the

Adjustment

: actual battery size

Requirements zero fixture:

-Low resistance conductor i.e., copper;

-Length adjustment fixture must be roughly same as the pos to neg terminal distance of your cell;
-The wiring needs to be the shortest path to the battery (4-wires);

-Zeroing fixture design also considers the shortest path

(1) Connect ACDrive+ to ACDrive- first (transparent wire color) on each side of the zero fixture;
(2) Connect ACSense+ to ACSense- together (e.g. by bolt);

(3) Connect (1) and (2) together (single-point connection e.g. by a wire).
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Zero adjustment hardware configuration
connection

Connecting the Calibration Jig and EIS Measurement Cables

.......................................................................................................

Return cable .

: Return- :
: (= I3 rotur : Make a zero

: : adjustment fixture

: Source —-0 zero adjustment o .' Source & C

Zero : @ bz L : based on the

Adjustment : actual battery size

Reguirements return cable:
-Low resistance conductor i.e., copper wire;
-Length return cable must be roughly same as the pos to neg terminal distance of your cell;

-Connect the return cable and keep it connected during all the steps;
-Do not move nor touch the return cable anymore
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Zero adjustment hardware configuration

connection -examples

Here you see the AC senses are connected. A
third wire is connecting the senses to the mid-
point of the zeroing fixture (AC drive cable and
return cable still need to be connected).

B [Simple method]

Return-H & Return-L

LoD

Source-H Source-L

—

CR°: ° - d®
= =

ﬁ\z
&=

Sense-H & Sense-L

Here you see all wires connected
AC drive+ and AC drive- (on each side of fixture)
AC sense+ and AC sense- (by the white/red wire)

Return cable
11/18



Lex software zero adjustment — hwc

nnnnnnnn

* The selected Hioki model determines the frequency range (0.01 Hz to
1050 Hz).
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Lex software zero adjustment - executor

Execution Project Report Chart Editor Systemlog Management View(V) Languages(L) Window(W) Help

ACR Zero Adjustment

«1 After pressing this button
the ACR zero adjustment
will open.

Adjustment Setting
| .

¢ All Zero Adjustment

Channel Info

The zero-frequency
J CHNo Switch Port Frequency(Hz) R(mQ) X(mQ Last Adustment Time .
1 1-1 10 9200339 0.09212918 2025/06/13 21.00 range IS from 10 HZ tO

100 5231388 1.864916
330 0.1496218 3200289

560 8655906 1662641 1050 Hz.
1050 0.7502396 6981971
2 1-2 10 = =

100 = = ‘ ]
goo = : You can adjust per

660

3 3 0 = - - channel. Here only

100 - -
3% - : channel 1 has been

660
? a o = = : adjusted.
100 = -
330
660
1050

2025/06/13 14:26

Adjustment Close
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Lex software zero adjustment - executor why
not zero below 10 Hz?

* The electromagnetic interference (EMI) value below 10 Hz is
extremely low. Better to say is that low frequency EMI has other
specific characteristics than high frequency EMI. To reduce or
eliminate EMI filtering, grounding or shielding methods can be used.
The zero-adjustment time is shortened by using an arithmetic
method. Electromagnetic Interference becomes very low (negligible)
at extremely low frequencies. Around Hioki AC cables shielding is
used and this becomes more effective for low frequencies. This is
meaning zeroing below 10 Hz is not mandatory.
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Battery measurement configuration —
connection order

Now it is time to remove your zero-fixture and
connect your cell (return cable stays connected!).
Use following connection and separation

principles. DC (A)
Pos DC Drive Meg DC Drive
Pos DC Sense : MNeg DC sense
Pos Electrode tab - MNeg electrode tab
AC Sense high (SNS-H) ' AC Sense low (SN5-L)
AC Drive high (SRC-H) : Sense direct contact electrode w AC Drive low (SRC-L)

| AC (A)
|
|
1

Return cable

Return-
L
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Battery measurement configuration — routing
example 1 3

DC (A)

On the terminals metal
strips are mounted.

Always connect the
senses firstly #1 and on
top of it the
corresponding drive
H2.

Do not cross AC
(Hioki) and DC
(Chroma) cables.

Always keep AC and DC
cables separated by
the tab #3
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Battery measurement configuration — routing
example 2

DC (A)

#2 DC pos drive
#2 DC neg drive

#3

#1 AC pos sen (SNS-H)

#2 AC pos drive transparent (SRC-H) #2 AC neg drive transparent (SRC-L) AC (A)

#1 AC pos sen (SNS-L)

Do not cross AC (Hioki) and DC (Chroma) cables.
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Test fixture

* You can also use a fixture and perform the zeroing if
the previous method described is followed.
Meaning as long as the test fixture is a four-wire
measurement fixture.

* If you want to zero on the fixture you need to clamp
the zero fixture (as long as the cell terminal
distance). Do connect the AC senses firstly together
and use a third short wire to connect to the middle
point of the zero fixture. The AC drives must be
connected to the out sides of the zero-fixture bar
(see slide 9/17 as reference).
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Lex software AC impedance measurement

General Protection

eming st-off
P(W RIQ T("C Ran Q=0 A P Ah E(Wh O {O) Tim
»
AC Impedance Measurement X
Meter : BT4560-50 Estmated Time mm
Z Meas. Speed
Meas. Func Meas. Range VMeas. Speed
0.01Hz~66H2 67THZ~250HZ 260Hz2~10kHZ
3mQ MED(2waves) MED{Bwaves) MED(32waves) MED
Single Fre ©
Meas. Start Freq.(Hz) Meas. End Freq.(Hz) Point Mode Meas. Pont
10.00 1000.00 Log. Point 10
Advance Seftings Calculate Time OK Canced

* You can add an AC impedance step in your SR (Sub recipe) and select one of the four measurement

functionsR,XVorZ,06,V,orR,XorZ, 6

* You can execute the SR as part of a TP (Test Plan). The results will be available for you in the Chroma Data

Analyzer software.
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