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ADS: Advanced Design System

ASITIC: Analysis and Simulation of Spiral Inductors and Transformers for ICs
CAD: Computer-Aided Design

CMOS: Complementary Metal Oxide Semiconductor
DSSS: Direct-Sequence Spread Spectrum

FHSS: Frequency Hopping Sequence Spectrum
FOM: Figure of Merit

IC: Integrated Circuits

ISF: Impulse Sensitivity Function

ISM: Industrial Scientific Medical

RF: Radio Frequency

RMS: Root Mean Square

TSMC: Taiwan Semiconductor Manufacturing Company
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Abstract

Design and simulation of a low Phase Noise & Low Power voltage-controlled oscillator in CMOS
technology for ISM band applications

Mohammad Niaboli Guilani

Oscillator is the main part of RF circuits which has many applications in transceivers, either,
in transmitting or in receiving path of signals. If we can change the output frequencies of an
oscillator with voltage, this kind is called Voltage Controlled Oscillator. The main parameters
of each oscillator are phase-noise and power dissipation. The phase-noise in an oscillator can
have negative effects on modulation and causes the spectrum growth and in consequence,
exceeding the spectrum of output power from spectrum mask determined by the standards
using in transceiver systems. On the other hand, the power consumption of portable circuits
should be minimal in order to increase the battery life. The oscillators have opposition
between the power dissipation and noise and therefore, there should be equilibrium between
the power consumption and phase-noise.

In this thesis, a Voltage Controlled Oscillator (VCO) with the cross coupled structure has
been presented for ISM band applications with the aim of accessing to the low phase-noise
and low power consumption with a 1.5 V power supply. We used extra negative
transconductance for increasing Quality factor of the tank that can improve the phase-noise.
Also, using the pseudo resistance technique will decrease the power consumption. In order to
prevent the loading effects of output circuits on the oscillator, a buffer circuit will be used at
the output node. The simulation results in 0.18 um TSMC CMOS technology shows that the
proposed oscillator in 2.55 GHz central frequency and at 100 KHz and 1MHz offsets has a
phase noise of -103.6 dBc/Hz and -125.5 dBc/Hz respectively. The Tuning Range is between
2.28 to 2.59 GHz which will be acquired by variable voltage of 0 to 1.5 V. The power
consumption of the core is equal to 1.9 mW which is provided from 1.5 V source.

Keywords: Power Consumption, Figure of Merit, Tuning Range, Voltage Controlled
Oscillator, Phase Noise.
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