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Simple-Z: a portable and low-cost electrical impedance spec-
trometer for application in education and in biosensing

BUSCAGLIA, L. A.l; OLIVEIRA JUNIOR, O. N.1

lorenzo.buscaglia@gmail.com

Hnstituto de Fisica de S3do Carlos - USP

The acquisition of their frequency response is important in many physics and engineering systems, such as
hanging bridges or noise filters. Since mechanical excitation usually requires big and expensive hardware,
an alternative for education purposes is to use electrical systems, which are inexpensive and easy to
mount. Through electrical impedance spectroscopy it is possible to determine resonance frequencies
and establish equivalent circuits to simulate the systems. (1) However, commercial spectrometers are
high-cost (> 1k USD), and this hampers their implementation in educational settings.(2) Currently this
analysis is slow and manual, performed by coupling signal generators and oscilloscopes. In this project
we developed Simple-Z, a portable and low-cost ( 100 USD) electrical impedance spectrometer. This
price reduction allows for educational application, opening doors for simple and fast measurements.
Furthermore, electrical impedance spectroscopy also has been used extensively for (bio)sensing purposes.
In the last couple of decades, including in our group, several (bio)sensors have been produced based
on electrical impedance for clinical diagnosis, food quality control and cell cultures monitoring.(2) A
recent example of the application of Simple-Z in biosensing was the detection of genetic material of

SARS-CoV-2 (Covid-19).(3)

Palavras-chave: Impedance spectroscopy. Instrumentation. Biosensors. Portable electronics. Educa-
tion
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