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Abstract

Abstract

In this thesis, the design and simulation of an ultra-low-power low-dropout (LDO) linear
regulator are presented, with the main objective of achieving nanoampere-level quiescent
current and stable operation at very low supply voltages. The proposed structure is
specifically developed for applications such as Internet of Things (1oT) devices, wireless
sensors, biomedical implants, and energy harvesting systems, where reducing standby
power consumption plays a crucial role in extending the system lifetime.

In the proposed design, a body modulation technique without employing an additional
amplifier is utilized to reduce the transistor threshold voltage and enable operation under
low supply conditions. Furthermore, by employing adaptive power transistors, the circuit
topology dynamically switches between a two-stage and a three-stage structure depending
on the load. As a result, stability is maintained while the transient response is significantly
improved.

Simulation results in the Cadence environment demonstrate that the designed LDO, despite
having a dropout voltage of approximately 100 mV, is capable of maintaining quiescent
current in the range of a few hundred nanoamperes. The circuit performance has been
evaluated in terms of line and load regulation, current efficiency, power supply rejection
(PSR), loop stability, and transient response. The obtained results confirm the high
efficiency of the proposed design. These features indicate that the presented structure can
serve as an effective solution for integrated and low-power systems.

Keywords:

Ultra-low quiescent current, low-dropout linear regulator, energy harvesting, PSR,
transient response
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