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( A High-Speed Voltage-Controlled Ring-Oscillator using a Frequency
Doubling Technique )
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Abstract

This paper proposed a high-speed voltage~controlled ring-oscillator(VCRO) using a frequency doubling technique. The
design of the proposed oscillator has been based on TSMC 0.18um L8V CMOS technology. The frequency doubling
technique is achieved by AND-OR operations with 4 signals which have 90° phase difference one another in one cycle.
The proposed technique has been implemented using a 4-stage differential oscillator composed of differential latched
inverters and NAND gates for AND and OR operations. The differential ring-oscillator can gencrate 4 output signals,
which are 90° out-of-phase one another, with low phase noise. The AND-OR operations needed in the proposed technique
are implemented using NAND gates, which is more area-efficient and provides faster switching speed than using NOR
gates. Simulation results show that the proposed VCRO operates in the frequency range of 3.72 GHz to 8 GHz with power
consumption of 47mW at 4GHz and phase noise of ~-8679dBc/Hz at IMHz offset. Therefore, the proposed oscillator
demonstrates superior performance compared with previous high-speed voltage-controlled ring-oscillators and can be used
to build high-performance frequency synthesizers and phase-locked loops for radio—frequency applications. '
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Fig. 1. A fuly differential VCRO using the negative

skewed delay scheme.
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