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The Design and Implementation of a GHz CMOS Half-Digital PLL with
Low-Power Dissipation and High-Driving Ability
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Abstract :

Modern high speed CMOS processors
using on-chip PLL often require a clock buffer
with stringent specifications on the signal’s rise
time and fall time rather than on the buffer’s
delay time. For these applications we propose a
novel VCO with split-path CMOS driver. It is
proposed to reduce the total power
consumption and phase errors of the PLL. The
proposed VCO with the split-path CMOS
driver has low power consumption and lower
area requirement than the conventional tapered

NSC 90-2215-E-032-002
1px91&7%31p
AT B kRl

mail:cheng@ee.tku.edu.tw

CMOS buffer. In this project, a low power,
wide operating frequencies and high noise
immunity half-digital phase locked loop
(HDPLL) is proposed and analyzed. A novel
voltage-controlled oscillator is proposed and
used to improve linear V-f characteristic and
reduce the total power consumption for the
HDPLL design. By HSPICE simulation
results, the power dissipation of the novel
VCO can be reduced over 60% in
comparison to conventional VCO. Moreover,
the novel VCO also has good immunity in
noises and wide operating frequencies.

Keyword: VCO, PLL, split-path, power, noise
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Low Power VCO{Ring VCO With
with Split-Path Driver | Traditional Buffer
Frequency Range (MHz) {92.8~514.9 78479
Tune Range (MHz) 422.1 401
Max. Power (mw) 404 440
Mini. Power (mw) 81.5 72
Mw/100Mhz 76.4 87.2
Avg.gain (Mhz/V) 169.2 160.4
% 2 % - 48 HDPLL »ci; 71 %
Locked iLocked-Time  :Long-term-Jitter:Cycle-Jitter
Freq(Mhz) ____3Qus) ] ps) . Wps)
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500 6.9 112 45
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et {5 (mW/100MHz)
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12.13 10.93
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I AT VCO
i 215.2~1179

# 4 % = f6 HDPLL »<ii 7 %

i# ¥t HDPLL #7;% HDPLL
VCO Output Frequency 500MHz 500MHz
Power Consumption 34.8mw 28.7mw
;i’;f term 150ps 132ps
Cycle jitter 12ps 10ps
Locked time 15us 5.5us
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Conventional VCO | Novel VCO
In HDPLL In HDPLL
Power Consumption (mW) 12 21.1
Locked time (us) 10 13
Cycle jitter (ps) 30.2 19.4
Cycle-to-Cycle Jitter (ps) 31 27




