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# # 5670349521 : MAJOR ELECTRICAL ENGINEERING
KEYWORDS: QUADRATURE RELAXATION OSCILLATOR (QRXO) / OSCILLATOR /
QUADRATURE / CAPACITANCE MULTIPLIER

RADIT SMUNYAHIRUN: QUADRATURE SINUSOIDAL OSCILLATOR CAPABLE OF
TUNING FREQUENCY BETWEEN 200 TO 800 MHZ BY USING CAPACITANCE
MULTIPLIER TECHNIQUE. ADVISOR: ASSOC. PROF. EKACHAI LEELARASMEE, 84

PpP-

In the communication system, the most important circuit is local oscillator.
Local oscillator generates the carrier signals that are used for modulation. This local
oscillator must provide the sinusoidal signal in the usage frequency range. Quadrature
signal is also important because it is used for many types of modulation.

Quadrature sinusoidal oscillator capable of White Space spectrum range
tuning by using capacitance multiplier technique is proposed in this thesis. CMOS 0.35
micron technology is used in this research with bias voltage of 3.3 volts. This
quadrature sinusoidal oscillator consists of capacitance multiplier circuit and quadrature
sinusoidal oscillator circuit.

Miller’s theorem is applied for capacitance multiplier circuit which is
equivalent to tunable capacitance by tuning bias current. Parasitic elements of the
circuit are analyzed for improve the range of frequency usage by using pole - zero
cancellation technique. The maximum tuning range of equivalent capacitance of

capacitance multiplier circuit is 3.153 times.

For quadrature sinusoidal oscillator, shunt — coupling QRXO (Quadrature
Relaxation Oscillator) is used in this work. This circuit has capacitors in it and frequency
of signals can be tuned by adjusting capacitance. This work proposes capacitance
tuning method by using capacitance multiplier circuit. Therefore, frequency of the
signal from oscillator can be tuned by adjusting bias current of capacitance multiplier

circuit.

Simulation and analysis results of shunt — coupling QRXO are explained in this
thesis. For simulation results, maximum frequency of the signals is 772.2 MHz with THD
of third harmonic is 0.01494%, phase noise at 1 MHz offset is -67.46 dBc/Hz and 71.05
mW power consumption. And minimum frequency of the signals is 599.9 MHz with THD
of third harmonic is 4.077%, phase noise at 1MHz offset is -91.71 dBc/Hz and 91.25 mW

power consumption.

Department: Electrical Engineering Student's Signature
Field of Study: Electrical Engineering Advisor's Signature

Academic Year: 2013
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1
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0.850 109.4 967.7 current source 858.3
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2923 IAFYUIUANUUY Shunt - Coupling QRXO
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