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Computer simulation to determine system parameters of the
square-wave adapted fast impedance analyzer for the
electrode-electrolyte interface analysis

Gi-Ryon Kim, Gwang-Nyeon Kim, Yoon—-Bo Shim, Gye-Rok Jeon, Dong-Keun Jung

Abstract

There are electric double layer capacitance, polarization resistance and solution
resistance in the interface between electrode and solution. Electrode process could be
evaluated by the electrical impedance analysis. The necessities of the electrochemical
cell analysis with high speed impedance analyzer are followings: minimization of the
effects of electric stimulation on electrochemical cell and the concentration of reactive
materials, and optimization of impedance signal resolution. This paper represents the
design criteria for the selection and stimulation to develop fast impedance analyzer
prototype for a electrochemical cell. It was suggested that the design of 470k
sample/s sampling rate, 13 bit ADC resolution, and 140 ms recording time is required
for high speed impedance analysis system in frequency range between dc and 10 k.
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Table 1. The change of Electric parameter
according to pulse width of stimuli signal

pulse width Rs (&) Ry (Q) Cq (uF)
100 10000 100
50 msec 99.75 9961.29 99.78
100 msec 99.56 9936.51 99.70
150 msec 99.73 9933.96 99.41
200 msec 72.13 7311.80 93.76
250 msec 20.82 6979.69 98.10

*Theoretical values are in bold type
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