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A Fast-Locking All-Digital Frequency Multiplier
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Abstract

A fast-lock multiplying delay—locked loop (MDLL)-based digital clock frequency multiplier with an anti-harmonic lock
capability is presented. The proposed digital frequency multiplier utilizes a new most-significant bit (MSB)-interval
search algorithm to achieve fast-locking time without harmonic lock problems. The proposed digital MDLL frequency
multiplier is designed in a 65nm CMOS process, and the operating output frequency range is from 1 GHz to 3 GHz. The
digital MDLL provides a programmable fractional-ratio frequency multiplication ratios of N/M, where N = 1, 4, 5, 8, 10
and M = 1, 2, 3, respectively. The proposed MDLL consumes 3.52 mW at 1GHz and achieves a peak-to—peak (p—p)
output clock jitter of 14.07 ps.
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Fig. 1. Proposed MDLL-based Clock Frequency Multiplier.
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Table 1. Performance Comparison Table.
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