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UHF FRS ¥ CMOS PLL 3 A7) A4
Design of a CMOS Frequency Synthesizer for FRS Band
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, 72 HE|(LF), 91/ F3+¢ A& 71(PFD) 183 3¢
Ao g AAYL, CPe Fx Foad wheh Y AR{E
32} WA 20 REH o) El(3M DSM) ¥4 9] Fractional-N £57] &

A3 Foke 4719 T2 Fabe 9o F 4 460 MHzol A ) 510 MHzo) 7, HAH 025 ok 386
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S

L o
=
oy
“
2

ol fols

il
4
|

9
CP

= 4
~— O

iy
e

BN N
N

AN N, o
o

oxl 1o

lo

Abstract

This paper reports a fractional-N phase-locked-loop(PLL) frequency synthesizer that is implemented in a 0.35- #m standard CMOS process
and generates a quadrature signal for an FRS terminal. The synthesizer consists of a voltage-controlled oscillator(VCO), a charge pump(CP),
loop filter(LF), a phase frequency detector(PFD), and a frequency divider. The VCO has been designed with an LC resonant circuit to provide
better phase noise and power characteristics, and the CP is designed to be able to adjust the pumping current according to the PFD output.
The frequency divider has been designed by a 16-divider pre-scaler and fractional-N divider based on the third delta-sigma modulator(3™
DSM). The LF is a third-order RC filter. The measured results show that the proposed device has a dynamic frequency range of 460~510
MHz and —3.86 dBm radio-frequency output power. The phase noise of the output signal is —94.8 dBc/Hz, and the lock-in time is 300 «s.
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Fig. 1. Block diagram of the Fractional-N PLL frequency
synthesizer.
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Fig. 2. Schematic of LC tank voltage-controlled oscillator.
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Table 1. Characteristic of simulation and measurement.

Simulation Measured
Tech 035#m CMOS | 0.35x¢m CMOS
Supply voltage 33V 33V
Power consumption 30 mW 37 mW
Frequency range 443~532 MHz 460~510 MHz
Reference frequency 1 MHz 900 kHz
Loop bandwidth 100 kHz 48 kHz
Phase noise @100 kHz —105 dBc/Hz —94.8 dBc/Hz
Phase noise @1 MHz —131 dBc/Hz —122 dBc/Hz
Lock-in time 2351 300 /s
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