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The Metrohm Autolab DuoCoin Cell Holder,
shown in Figure 1, has been developed to
perform electrochemical experiments on coin
cell batteries.

The DuoCoin Cell Holder can host up to two
coin cells, each of 3.2 mm maximum thickness
and 24 mm maximum diameter. Typical coin cell
sizes which can be hosted in the DuoCoin Cell
Holder are CR2016, CR2020, CR2025, CR2032,
CR2325, and CR2330. Each connector of the
DuoCoin Cell Holder is directly connected to the
battery. Therefore, the leads sensing the
potential are separated from the leads carrying
the current, resulting in @ minimized voltage
drop due to the impedance of the wires.

In this application note, electrochemical
impedance spectroscopy (EIS) is used to test a
commercial battery. As comparison, the results
from the four-electrode configuration are
compared with results from two-electrode
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Figure 1. The Metrohm Autolab DuoCoin Cell Holder

configuration, in which the RE and CE leads are
connected together, as well as the WE and S
leads.

The difference in how the leads are connected
results in different measured impedance values.
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EXPERIMENTAL SETUP

For the EIS measurements, a Metrohm Autolab
PGSTAT204 equipped with a FRA32M module is
used (Figure 2).

The battery used for the experiments is a
rechargeable Li-ion, Panasonic VL2330, with 30
mAh of nominal capacity and a nominal voltage
of 3V.

EIS potentiostatic measurements are performed
at open circuit potential (OCP), between 10 kHz
and 100 mHz, 10 mV amplitude, with a rate of
10 frequencies per decade.

RESULTS AND DISCUSSION

In Figure 3 the Nyquist plot of measurement
performed with the four-electrode configuration
(red dots) are compared with the results
obtained with two-electrode configuration (blue
and red dots).

Regarding the two-electrode configuration, EIS
measurement is performed with connecting the
WE and S leads together and the CE and RE
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Figure 2. The Metrohm Autolab PGSTAT204, equipped
with the FRA32M module.

leads together, having therefore the RE and S
leads closer to the battery (blue dots). Another
measurement has been carried out with the
leads connections inverted, so connecting S and
WE leads together and the RE and CE together,
having the WE and CE leads closer to the battery
(green dots).
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¥ @ Four-glectrode configuration
v @ Two-electrode configuration - RE and S closer fo the battery
W @ Two-electrode configuration - CE and WE closer to the battery

.. ‘
. -
. -
. -
L
., -
’
20 25 30 35

Figure 3. Nyquist plots from EIS measurements performed on the Li-ion battery with four-terminal (red dots) and two-terminal

(red dots) sensing configurations.

While there is no appreciable difference
between the two-lead configurations, the
Nyquist plot corresponding to the four-terminal
configuration is shifted towards lower
impedance values, with respect to the Nyquist
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plots resulting from the two-terminal
configuration. In Figure 4, the magnification at
high frequencies of Figure 3 shows a difference
in impedance of approximately 170 mQ.

L2 Metrohm



1.65 -
160
1.55—:
1.50
145 —

135

-Z" Q)

1.30—: .
1‘25-.
1.20-:
1.15-5
1.10 -

1.05 -
i A W | =

525 530 535 540 545 550 555

v @ Four-electrode configuration

+ @ Two-electrode configuration - RE and 5 closer to the battery

¥ ® Two-oloctrode corfiguration - CE and WE closer to the battory
.

560 565 570 575 580 585 590
Q)

Figure 4. Magnification of Figure 3 at high frequencies.

However, the difference is more evident at low
frequencies, as shown in Figure 5, where the
difference in impedance between the four-
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terminal and two-terminal configuration at the
end of the semicircle is approximately 2 Q.
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Figure 5. Magnification of Figure 3 at low frequencies.

Finally, it is worth noting that the use of the four-
terminal sensing configuration is important only
when low-impedance devices are under

CONCLUSIONS

The DuoCoin Cell Holder is introduced. EIS
measurements on a commercial coin cell battery
are performed. Differences in impedance
between the four-terminal configuration and

CONTACT

Lt AEFRE

RS R R L RS
Bt1S1#7F702

100085 Jt3=

www.metrohm.com

investigation, like batteries, since the
contribution of the wires to the overall
impedance is low.

two-terminal configuration is highlighted,
putting in evidence the importance of having a
direct four-terminal configuration, when low-
impedance DUTs are investigated.

marketing@metrohm.co
m.cn
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Autolab PGSTAT204

PGSTAT204 & 7 /NSAMBIMRIRWIRTT, 1ZIXEF
SRR AR BAX /1B BN EIMMEBER 20 V, &
RERA 400 mA 5% 10 A5 BOOSTERT0A H&1{E
F. b8 B A PTBERS A B pOAR SR #E 1T 4 /&, 1 40
FRA32M LS FEFTIE(EIS)EIR,

PGSTAT204 B—RREFFFSLERXER TE T LIRER
ERUE. BEERUMBEFTHAN/B L, FTES
Autolab Fi4FIsMEBIRE ., PGSTAT204 BERER
PR o e, S=EEER NOVA RHUEXR AT KS
ThrEBLFEAR,

Autolab PGSTAT302N

ZIBBAX /BRI EE 30 V IRMBEHEN 1
MHz, AT 531189 FRA32M 1&EREXF, T T B
FREHIETIRIT,

PGSTAT302N Z1THY PGSTAT30 MIEHMEL, &
KEBRA 2 AfEB) BOOSTER20A BIERE I BE
20 A ZBEREER 10 nA RERZ RSN 30 fA,

Autolab DuoCoin Cell Holder
Autolab DuoCoin Cell Holder &% 4 A /RXEE
fi sk, AT AR B RIERBESKEMNNESER

N EAMEFLER B R~THREB A F B URER
IR KRR EB AT, FTU— RN BHF
Ao
Autolab DuoCoin Cell Holder $E&fit Sk A1 & ENR
F ER AR AT B L ST SR I8 = e A RO TS TR AN IR R,
Autolab DuoCoin Cell Holder BB 7] I EBARARZ A0
BALEEM (S Autolab 1ERBALX /BB BLEE
HEXIRZ), AT B SEIR IR E . Autolab XIS I E A
I 7E Autolab DuoCoin Cell Holder [EEFRIFESRTE
FKME(ERMEERNTREEEBRENM).
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https://www.metrohm.com/products/a/ut20/aut204_s.html
https://www.metrohm.com/products/a/ut30/aut302n_s.html
https://www.metrohm.com/products/a/ut_c/aut_coin2_hld_s.html
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https://www.metrohm.com/products/nov/nova.html
https://www.metrohm.com/en/service/software-center/nova.html
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