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Abstract

This thesis presents the design and development of an impedance
measurement system for electrical components (R L and C). The designed impedance
measurement circuit applies the Automatically Balanced Bridge configuration together
with bias and buffer circuits to operate in conjunction with an ESP32 microcontroller.
The overall operation of the system is as follows the designed impedance
measurement circuit provides two voltage points in the circuit, which are used to
calculate the impedance of the tested electrical component. These voltages are
received through two analog to digital converter (ADC). The ESP32 microcontroller
then calculates the impedance value based on the defined equations and displays
the results on an LCD screen in terms of the impedance magnitude phase and test
frequency. The system is capable of measuring impedance over a frequency range
from 500Hz to 100kHz, with a magnitude measurement error not exceeding 3% for
impedance values between 500Q and 5kQ. In addition, the system can accurately
measure the phase for impedances in the range of 500Q to 5kQ, with a maximum

phase error of 4° at 500Hz.



