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A Study on the Optimum Design of Fast-Lock PLL using FLL
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Abstract

In this paper, we propose a phase-locked loop (PLL) with dual loops in which advantages of both
loops can be combined. Frequency-locked loop (FLL) which is composed of two frequency-to-voltage
converters (FVC) and an amplifier makes the frequency synchronize very fast and output signal is
synchronized in phase with the input reference signal by charge pump PLL. This structure can improve
the trade-off between acquisition behavior and locked behavior.
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Fig. 1. Block diagram of a charge-pump PLL
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Fig. 3. Block diagram of proposed PLL
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Fig. 6. Schematic of the improved loop filter
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Table 1. Locking time on input frequency

prlBUC | 20N[Hz| 50Nz | T1MHz | 98MEHz
requency
Conventional 8.45 11-, 0 130 147
PLL 45us 1 115 Ous Tus
Proposed
pii 2.95us | 2.74us | 2.41ps | 2.10ps
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