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Problem Statement : 

The project focuses on the design and simulation of a CMOS-based bandgap reference circuit using eSim 

(NgSpice). The bandgap reference is a fundamental building block in analog and mixed-signal integrated 

circuits, providing a stable reference voltage independent of supply voltage, temperature variations, and 

process changes. The aim is to study the working principle, simulate the circuit behavior, and verify the 

temperature stability of the output reference voltage. 

Abstract : 

A bandgap voltage reference is an essential circuit used in analog, digital, and mixed-signal ICs for 

providing a temperature-independent and supply-insensitive reference voltage. In this project, a CMOS-

based bandgap reference circuit is designed and simulated using eSim (NgSpice) with SKY130 device 

models. The circuit combines the complementary-to-absolute-temperature (CTAT) and proportional-to-

absolute-temperature (PTAT) voltages to achieve a stable reference of approximately 1.2 V. The performance 

is analyzed through DC sweep, transient analysis, and temperature variation from –40°C to +125°C. The 

results demonstrate that the proposed circuit achieves a stable voltage reference, making it suitable for low-

power and precision applications such as ADCs, DACs, and voltage regulators. 

Proposed Circuit : 
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