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In this study, we introduced wavelet transformation to the DC-DC converter
with impedance diagnosis function we have developed to obtain time-dependent impedance in order to
improve the measurement accuracy, and compared with short time Fourier transformation, which is also

used as time-frequency analysis method. Next, to apply our method to various energy devices and to
improve its capacity, we realized measurement for each cell in a fuel cell stack, and_investigated
the relationship between the SoC and the impedance of a lithium-ion battery under various
charge-discharge cycle conditions.
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(1) Apply an AC voltage to

Energy
measure current responce.

Device

(2) Calculate impedance from the

amplitude ratio and the phase
Vdifference of the voltage and current.
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(3) Plot the impedances onto
f =1/2zR C) a complex plane.
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(4) Sweep the frequency

R to draw a Nyquist plot.
P
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y (5) Obtain an equivalent
circuit from the Nyquist
plot.
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