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The Design of CMOS Frequency Synthesizer for
IEEES802.11b

Student : Hsien-Sheng Huang Advisor : Dr. Tai-Chiung Hsieh

Institute and Department of Electrophysics
National Chiao Tung University
Abstract

In this thesis, a CMOS frequency synthesizer is studied and designed to meet the
IEEE802.11b standard. This frequency synthesizer has a two-charge-pump structure.
It includes a quadrature voltage-controlled oscillator (VCO), frequency divider, phase
frequency detector, charge pump and low-pass filter, and operates at 2.5-V power
supply. The synthesizer circuit is simulated by ADS. The simulation results show that
this circuit can fulfill the design specifications. Besides the simulation study, VCO is
fabricated by TSMC 0.25 1z m process.

The designed frequency synthesizer-can-be.operated well with 10-MHz reference
frequency at 2.5-V power supply. ADS-simulation shows that this synthesizer deliver
output frequency from 2.4 GHz to 2.526 GHz with a spacing 10 MHz. Its output
power is -6 dBm and the total power consumption is 53.76 mW. The quadrature
VCO’s simulation results reveal that the output frequencies are tunable from 2.25
GHz to 2.68 GHz, and VCO’s gain is about -450 MHz/V. Its maximum output power
is -5.29dBm, the phase difference of the four output is 90° , and the total power
consumption is about 48.41 mW. The phase noise is -98.28 dBc/Hz at 100-kHz offset
frequency. In the real chip implementation,the VCO has been measured with the
output frequencies tunable from 2.097 GHz to 2.315 GHz. The VCO’s gain is -167
MHz/V, and has total power consumption 39.5 mW. The maximum output power is
-9.3dBm, the phase noise is -75.47 dBc/Hz at 100-kHz offset frequency and the phase

difference of the VCO outputs is deviated from 90° by a magnitude of 10.2° .
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