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Abstract:
The recent explosion in wireless communication services has opened the path for implementation of fully integrated mixed signal
circuits, operating in the GHz range. This explosion has been accompanied by a significant increase in research activities in lowpower radio-frequency integrated circuits (RFICs) for portable or wireless telecommunications applications. These wireless systems
demand low-power operation from the RF front-end, since it is expected that the portable devices be able to operate for extended
periods of time before battery recharge. Furthermore, the low-cost benefits of using a CMOS process, along with ease of
integrability, lend themselves well to such applications.
In this presentation, we discuss some of our recent work on several low-power RFIC building blocks that are suitable for wireless
and portable transceiver applications. All RFICs were designed in 0.18µm standard CMOS technology. First, we discuss the design
and performance of a 1.8V, 10GHz fully integrated monolithic CMOS voltage-controlled oscillator (VCO) with automatic amplitude
amplitude control and temperature compensation. Then, the design and performance of an ultra-low power (40µW), low voltage
(0.4V) VCO operating at 2.4GHz is discussed. Next, the design and operating characteristics of a 12GHz wideband frequency
doubler for future wireless applications is discussed. Mixers are important circuit blocks for transceivers, so a low-power 1.9GHz
body-input mixer using a 0.8V supply is presented and discussed. The design and performance characteristics of novel low noise
amplifiers for the 2-3GHz band and higher frequencies is presented and discussed. Finally, new results on the on the effects of hot
carrier degradation of integrated CMOS oscillators on its performance parameters - oscillation power, phase noise and frequency –
and their evolution with stressing times will be presented and discussed.
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