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Abstract In this paper, we developed an electro impedance spectroscopy (EIS) device, which are primarily used
for the analysis of fuel cells or batteries, to widen its coverage to the next generation super capacitor EDLC
characterization. The developed system was composed of a signal generator that can generate various signal
patterns, a potentiostatic generator, and a high speed digital filter for signal processing and measurement
program. The developed system is portable, which is not only suitable laboratory use but also for mass
production line. The special features of the system include a patterned output signal from 0.01 to 20 kHz, and
a fast Fourier transform (FFT) analysis of current signals, both of which are acquired simultaneously. Our tests
showed similar results after comparing the analysis from our newly-developed device showing the characteristics
of EDLC complex impedance and the analysis from an equivalent impedance which was applied to an
equivalent circuit. Now, we can expect a fast inspection time from the application of the present system to the
super capacitor production line, based on time-varying changes in electrochemical impedance.
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[Fig. 2] Developed the concept block diagram of
potentiometer (a) and the developed circuit (b)

7283, W Potentiostatol] A AESF At W AHE
o 13, volols Mk A Shof 2799 opdl
O Haksly] 9k Al2Ee 19 33} ok wgkE
AlEe] nFst Hie Agsty] giste] A9 5t A
(Lowpass filter)E AA| dtgom, o] Ao M7= &
A5 Folil & FHoA 7| 0|25 A7)
7] $fof A dlolsE w9 (Fitting) k= Y= 71 5}
k. o5 Fohe] o]zl WAy Tl EAoA A= L
s 9HE ¢ s SiRlrh oFA d=E FAskE

3

S EAS FFT 340] ©JaH 54 FoiolA] wgst
£ duEs 2uEeE sy

5649



garakely| st A 4139 A|12E, 2012

EDLC
Super
capacitor

—> Potentiostat —> Low pass filter

I

~ Computer |

Amplifier  —>|

FFT
[ Cunvefitling [—| (FastFourier
Transfom)

ATC
(Analog to
Digital
Converer)

Curent

Arplifier

DAC
(Digitalto Waverform
Analog Creation

Converter)
i

Computer Memory

[Fig. 3] The block diagram of the developed system
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[Table 1] The characteristics of SHL series capacitors
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[Table 2] Experimental parameters for EIS test

Cell pattern Type 1
Frequency B
range(Hz) 0.1~100

Rs () 0.1
733.5(25F),
Ret (Q) 400.2(50F),
278.79(100F)
Cdl (uF) 0.2208
Sampling rate(Hz) 1000
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