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Abstract

Design and simulation of a CMOS Low Power Oscillator-Mixer for Wireless Communication
Applications

The demand for high bit-rate wireless systems is driven by the growing popularity of consumer
products. Low power and highly integrated circuits (ICs) are key issues for developing
components or modules of wireless communications systems. Circuits combining oscillator and
mixer using GaAs, Bi-CMOS, and CMOS processes were designed for the purpose of a high
degree of integration and reducing power dissipation.

This paper presents a compact down-conversion oscillator-mixer was designed and simulated
with a 0.18-um CMOS technology by ADS. Two different components, the mixer core, and the
oscillator are assembled in a stacked configuration. The stacked structure allows entire mixer
current to be reused by the VCO cross-coupled pair to reduce the total current consumption of
the individual VCO and mixer. The oscillating-mixer operates over an RF input range of 4.6
GHz to 5.6 GHz with a tunable LO from 2.1 GHz to over 3.1 GHz. The IF was kept fixed at 2.5
GHz. The total dc power consumption is 3 mW. The experimental results show a conversion
gain of 11.34 dB at 4.6 GHz RF frequency associated with a single-sideband (SSB) noise figure
of 9.26 dB. The oscillator-mixer also exhibits a phase noise of —115.6 dBc/Hz at 1 MHz offset
from 2.5 GHz LO frequency, and 11P3 is -8.74 dBm.

keywords: oscillator-mixers, mixers, oscillators, low power, low noise.
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