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Abstract

Abstract

This research presents two novel CMOS oscillator structures. The first design combines a
high-swing class-C oscillator with an improved tank to simultaneously benefit from the
advantages of both components. The second structure is a dual-mode oscillator in which
startup—typically a challenge in class-C oscillators—is achieved at a frequency different
from the steady-state, resulting in improved startup behavior, reduced current requirements,
and lower power consumption.

Both structures were simulated using 65 nm CMOS technology in Cadence software. The
first design features a tuning range of 20% around a center frequency of 4.52 GHz and
achieves a phase noise of -128 dBc/Hz at a 1 MHz offset. With a power consumption of
7.25 mW, its figure of merit (FOM) is calculated to be 192.5. The second design offers an
18% tuning range at a center frequency of 4.6 GHz, a phase noise of -126 dBc/Hz at the
same offset, and a lower power consumption of 3.8 mW, resulting in a FOM of 193.

Key Words: Voltage Controlled Oscillator — Varactor — Capacitor Bank — Phase Noise —
Flicker Noise — LC Tank
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