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Abstract

This project proposes a modified frequency
synthesizer architecture to improve the phase noise
and convergence speed of the traditional PLL-based
one. The whole architecture includes phase detector,
loop filter, VCO, and frequency divider. Besides, there
is a sub-sampling scheme substituting for parts of the
divider to reduce phase noise. The design aims at the
PHS standard whose reguirements are
1.655~1.678GHz, 77 channels, and 300kHz channel
spacing. The simulation results show that this new
architecture can achieve 200kHz loop bandwidth, 18us
switching time, 10dB phase noise improvement and
40mW power dissipation. The circuit is implemented
by SPTM 0.6um N-well CMOS technology,
occupying chip areaof 1.9 mm’.

Keywords: PLL, frequency synthesizer, phase
detector, loop filter, VCO, divider, sub-sampling, PHS
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Technolo 0.6um N-well SPTM
Y CMOS Process
Loop bandwidth 200KHz
Switching time 18us
Output frequency 16G~17GHz
range
Frequenc_y control 16MHzZ/V
VCO gan
Output power 5.56dBm
Power 9.7mW
Supply Voltage 3V
Power Consumption 40m for core circuit
P 40m for testing circuit
Transistor number 695 for core circuit
1391 for total circuit
. 1.9mm? (core)
Chip Size 6.48mn’ (total)
PHS ,
1.655~1.678GHz, 77 ,
300KHz 200Hz
, 18us )
10dB ,
40mW 0.6umN-well SPTM
CMOS , 1.9 m’
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