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( A Fast Locking Phase-Locked Loop using a New Dual-Slope Phase
Frequency Detector and Charge Pump Architecture )
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Abstract

This paper presents a new fast locking dual-siope phase-locked loop. The conventional dual-slope phase-locked loop consists
of two charge pumps and two phase-frequency detectors. In this paper, the dual-slope phase-locked loop was achieved with
a charge pump and a phase-frequency detector as adjusting a cwrent of the charge pump according to the phase difference.
The proposed circuit was verified by HSPICE simulation with a 0.35¢m CMOS standard process parameter. The phase locking

time of the proposed dual-slope phase-locked loop was 2.2us and that of the single—slope phase-locke loop was 7gus.

Keywords : Dual-slope, Fast locking, Phase-Locked Loop (PLL)
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Table 1. Summary of conventional dual-slope PLL and

proposed circuit.

Conventional

Dual-slope
TSMC 0.35um CMOS

1PAM

Proposed Dual—slope

Standard 0.35/m
CMOS

Fabrication

Process
Frequency

308~ 1.44GH 120ME ~ 1.250Hz

Range
bSupply Voltage
Locking Time

Power

3.3V
2.7 1s @E50MHz

3.3V
2.2us @1 000z

23.1mW@3.3V 880M¢ |14.13mW@3.3V 1.050H:

Consumption

¢ pil st

A% 10, A2 oldE oY S22 MIMEILL X
otEl 7Y SE2EXE MIMFRIZo| (A I
AlZH

Fig. 10. Simulated phase locking times of the
single-slope  phase-locked loop and the

proposed dual-slope phase-locked loop.
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