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Abstract

Unlike conventional frequency-locked loop(FLL) oscillators, in this paper, a novel FLL-frequency synthesizer(FLL-FS) is proposed
using a resonator with a resonance frequency f; lower than the oscillation frequency. The proposed FLL-FS oscillates at nf,(n is an
integer), and comprises a voltage-controlled oscillator(VCO), frequency divider, and frequency detector(FD). To verify the feasibility
of the proposed FLL-FS structure, a prototype FLL-ES is presented. The selected resonator was a surface-mount ceramic resonator with
a resonance frequency of 11.255 MHz. The FD consists of the selected resonator and an XOR-phase detector. The frequency divider
is a fixed-frequency divider and has a division ratio of 128/129. The selected VCO has a frequency tuning range that includes a
multiplied frequency of 11.255 MHz by 128/129. The fabricated frequency synthesizer demonstrated a successful FLL-FS operation,
and the measured phase noise was —91 dBc/Hz at an offset frequency of 100 kHz.
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Fig. 1. Block diagrams of (a) the conventional FLL oscillator
and (b) the proposed FLL-frequency synthesizer.
Kand 'V, represent the frequency detector constant

and the tuning voltage of VCO, respectively.
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