Joumal of the KIECS. pp. 69-74, vol. 16, no. 1, Feb. 28. 2021, t. 105, pISSN 19758170 | eSSN 2288-2189
Regular paper http:/ /cx.doi.org/10.13067/JKIECS.2021.16.1.69

v = o -
HGEF S7F 7182 ARERE AR Y At Allo] Ex7]
o9 - ol A"

A Low Power Voltage Controlled Oscillator with Bandwidth Extension Scheme
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ABSTRACT

This paper introduces a low-power voltage-controlled oscillator(VCO) with filters that consist of resistors and
capacitors. The proposed VCO contains a 5-stage current mode buffer, and each buffer cell has a resistor-capacitor
filter that connects input and output terminals. The filter adds a zero to the buffer cell. Because the zero moves the
oscillation condition to high frequencies, the proposed VCO can generate a high frequency clock with low power
consumption. The proposed circuit has been designed with 0.18 ym CMOS process. The power consumption is 9.83 mW
at 2.7 GHz. The proposed VCO shows 3.64 pJ/Hz in our simulation study, whereas the conventional circuit shows 4.79
pJ/Hz, indicating that our VCO achieves 24% reduction in power consumption.
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Fig. 1 Structures of LC VCO and Ring VCO
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Fig. 2 Frequency spectrum of a clock signal
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