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Design of 0.5-V LC-VCO for Low-voltage and Low-jitter
Clock Generator
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1 Introduction

Conventionally, ring oscillators are widely adopted
in clock generation. Along with the scaling of the sup-
ply voltage, ring oscillators become infeasible due to
too large jitter and power consumption[1], which high-
light the necessity of adopting LC-VCOs as clock gen-
erators in future 0.5-V LSI. However, LC-VCOs suffer
from narrow tuning range which is a key issue for clock
generator to deal with different applications and com-
pensate the variations in PVT. In this paper, a 0.5-V
LC-VCO with frequency-extension circuit is proposed
for low-voltage and low-jitter clock generation.

2 Proposed Architecture

As shown in Fig. 1 the proposed circuit is composed
of a core VCO, the first divider and the second stage
chain[2]. The first divider is a switchable divider whose
divide ratio can be controlled from 2 to 3. The second
divider chain consists of 6 successive dividers whose
divide ratio is 2. Frequency planning of the proposed
architecture is also illustrated in Fig.1. The fundamen-
tal frequency fg is output of core VCO, which can be
tuned from 4.1-t0-6.4GHz. 1/2f, and 1/3f are gener-
ated by the first divider with switchable divide ratio,
which means that the continuous tuning range of 2.05-
t0-3.2GHz and 1.37-t0-2.13GHz can be obtained with
the divide-by-2 and divide-by-3 operation, respectively.
Lower frequency range from 0.05-to-1.37GHz can be
generated by the second divider chain. As a result,
the architecture provides two bands distributed from
0.05-t0-3.2GHz (band I) and 4.1-t0-6.4GHz (band II),
minimizing power consumption.

3 Measure Results

For silicon verification, the proposed circuit is fab-
ricated in a standard 9-metal-layer 90nm CMOS pro-
cess. Phase-noise characteristics for each divide ratio
(divide-by-2 and divide-by-3) of the first divider stage
are illustrated in Fig. 2. A die photo is shown in Fig.
3. The core chip area is only 0.15mm?.

4 Conclusion

As addressed in this paper, the investigation of
adopting LC-VCOs to replace ring oscillators will be-
come essential during the design of future low-voltage
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Fig. 1 Proposed architecture.
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Fig. 3 Chip micrograph
and low-jitter clock generators.
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