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Abstract

Abstract

Designing resistors in CMOS technology presents significant challenges. To overcome these
difficulties, pseudo-resistors, which are constructed using MOSFET transistors, have been
introduced in recent years. These pseudo-resistors simplify the creation of high-value
resistors in integrated circuits by offering notable features such as low power consumption
and minimum noise, along with high resistance values and compact size compared to
traditional resistor designs.

In biomedical applications, achieving high resistance values is critically important. Pseudo-
resistors are advantageous for these applications as their resistance can reach tens of tera-
ohms. Additionally, their small area and high compatibility with integrated circuits make
them ideal for use in implantable and wearable devices.

This research explores several pseudo-resistor models. Pseudo-resistors can be divided into
several groups such as single-cell pseudo-resistors and multi-cell pseudo-resistors. Also,
they can be designed as a nontunable or tunable resistor. These models are simulated under
various conditions using Cadence software and 180nm technology, evaluating key
parameters such as resistance value, linearity, power consumption, and noise susceptibility.
The study also examines the impact of process variations on these models. All introduced
designs are compared based on the total harmonic distortion (THD), gain, and bandwidth of
a transconductance amplifier using these resistors. Finally, the area occupied by each
pseudo-resistor is analyzed to identify the most suitable design for biomedical applications.

Key Words: pseudo-resistor, single-cell, multi-cell, process variations, noise, power,
tunable resistor
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