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Abstract
177207

This thesis studies dynamic impedance characteristics of a solar cell in frequency domain and in
time domain. The dynamic characteristics of a solar cell can be described in both frequency domain
and time domain. In frequency domain analysis, the experiments were set up to compare the results
measured from a special instrument called frequency response analyzer (FRA) and from a basic
instrument set. A basic instrument set consists of signal generator, power amplifier and digital
oscilloscope with computer interfacing. The results obtained from a basic instrument set, square

wave signal inputs, can also be used to analyze time constants in time domain.

In this research, the impedance measurements were made both in forward bias and in reverse bias
conditions in the dark. In forward bias conditions, biasing voltages consist of 0.10,0.20 and 0.35 V
which are limited by the supply current of the FRA. In reverse bias conditions, biasing voltages
consisting of 0.10, 0.40 and 0.90 V are used. By this impedance measurement technique, inputting
small signals superimposed on dc biasing are sinusoidal signal, square wave and modulated-
sinusoidal signal. From the experimental results, the series resistance (Rs), the parallel resistance
(Rp) and the parallel capacitance (Cp) can be determined by impedénce plots in frequency domain
analysis. It is found that the values of Rs+Rp obtained i)y the basic instrument give good agreement
with the value obtained by the FRA. However, the values of Rs obtained by the basic instrument are
different from the value obtained by the FRA. This .is due to the higher resolution for low value
measurement of FRA than the oscilloscope used in the experiment. In time domain analysis, time
constants can be derived from rise times measured by square wave input conditions. It can be

observed that the parallel capacitances are comparable in both time and frequency domain analysis.





