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ABSTRACT

Traditionally, the wireless transceivers used in handsets and portable electronics

have been designed to support only a single wireless standard. Recently, the hand-

set market has been under a great deal of pressure to support an increasing number

of wireless standards simultaneously. This has been accomplished with the use of

multiple sets of transceiver hardware. However, more packaged hardware requires

more area and power consumption in devices that are trying to reduce their size

and extend their battery lifetimes. To address these issues, a software-defined ra-

dio (SDR) has been proposed, which uses a single set of hardware, parallel sets of

baseband digital signal processing, and advanced software routines to simultane-

ously receive and transmit most commercialized wireless standards that exist today.

A competitive, low-cost implementation of the receiver side of an SDR requires a

very high-performance wideband, or programmable narrowband, low-noise ampli-

fier stage with performance characteristics that have not been met by any published

work, to date.

This work presents the development of a novel noise-canceling wideband LNA

topology and optimization methodology, that together achieve unprecedented SDR-

targeted performance characteristics. The proposed noise-canceling topology uti-

lizes capacitive cross-coupling, fractional load-sharing, and a low-Q resonant input-

matching network. The proposed optimization methodology minimizes the new

topology’s DC power consumption and noise figure, while ensuring high linearity

and a bandwidth that extends across the entire SDR range. The LNA is designed

and simulated using a 130nm RF CMOS process, and achieves a 600MHz - 6GHz

bandwidth, a nominal voltage gain of 19.9dB, a minimum noise figure of 2.3dB, an

IIP3 of 3.5dB, and a total DC power consumption of 12.2mW from a 1.5V supply.

This performance is currently state-of-the-art for wideband CMOS LNA designs in

the SDR frequency range, and the proposed topology and optimization methodology

help bring low-cost, high-performance SDR receivers one step closer to reality.
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