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Study of W-band Low Noise Amplifier
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Abstract

This paper presents the optimal structure for enhancing the noise figure of a low noise amplifier(LNA) in
situations where transmitted signals leak into the receiving parts. For improving performance of an LNA, a novel
composite structure which incorporates the smaller transistors is newly proposed. It was confirmed that, when the
transistor size being held constant, the proposed composite structure exhibited better noise figure performance
compared to a general LNA structure (i.e., a single-unit transistor with a large gate width) which aims to
maximized input power. We incorporated the proposed composite structure into the 1% and 2™ stages of the
4-stage LNA, while employing the general structure with a single-unit transistor for the 3™ and 4" stages. This
4-stage LNA was designed using WIN Semiconductor’'s 0.1-um InGaAs pHEMT process (PP1011 process), and its
resulting layout size is 2,100 x 1,280 um?. The simulation results for the newly designed LNA, which considered
its eletro-magnetic (EM) characteristics, demonstrated a gain of 17.0 dB, a noise figure of 4.0 dB, and an input 1dB
gain compression point (IP1dB) of -5.7 dBm at the 80 GHz band.
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