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ABSTRACT

A 33V PLL{Phase Locked loop) is designed for a
high frequency, Ilow voltage, and low power
applications. This paper proposes a new PLL
architecture to improve voltage to frequency linearity of
VCO(Voltage controlled oscillator) with new delay cell.
The proposed VCO operates at a wide frequency
range of 30MHz~1GHz with a good linearity. The
DC-DC voltage up/down converter is utiized to
regulate the control voltage of the two-stage VCO. The
designed PLL architecture is implemented on a 06uxm
n-well CMOS process. The simulation results show a
locking time of 26prsec at 1GHz, Lock in range of
100MHz ~1GHz, and a power dissipation of 112mW.
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Design, Layout, and

Table 1. Simulation results of the designed PLL

Power Supply Voltage

3.3V

Input Locking Range

2MHz ~ 250MHz

Lock In Range

100MHz ~ 1GHz

Locking Time

26us @ 1GHz operating
frequency with 125MHz input

VCO Tuning Range

28MHz ~ 1040MHz

____VCO Gain 404MHz/V
Supply Voltage Sensitivity 5.5%/V
Power dissipation 112mW

Technology

0.6 xm CMOS Technology

‘Table 2. Comparison of conventional three-stage VCO
with the proposed VCO )

Parameter Three-Stage VCO| The proposed VCO
Power Supply Voltage 3.3V / 5V 3.3v
Operating Frequency N/A 28MHz ~ 1040MHz

Power Dissipation > 20mW 13mW (@1GHz)
Output Ch istic| 60"/ sta 907/ stage
utput Characteristic stage (Quadrature output)

VCO gain N/A 404MHz/V
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Fig. 1 Block diagram of the proposed PLL
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feedback delay cell (c)
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Fig. 4. Voltage to frequency characteristic curve of
(a) two-stage self-feedback ring oscillator (b)
two-stage self-feedback ring oscillator with DC-DC
voltage Up/Down converter Fig. 7. Layout of the proposed PLL
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