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Research on a Compact Ultra-Wideband Low-Noise Amplifier
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Abstract; To meet the application requirements for miniaturizing high-performance RF front-end receivers, based on a
0. 25pm GaAs pHEMT process, a compact ultra-wideband (UWB) low-noise amplifier (LNA) operating in a 2~18 GHz
frequency range is designed, which employs a two-stage cascaded circuit topology. where the first stage utilizes a cascode
configuration combined with series inductive negative feedback, and the second stage employs a common-source amplifier,
thereby saving chip area while delivering high maximum output power. Two-stage parallel negative feedback and compact
layout techniques are used to optimize the chip’s gain flatness and area, which has a small noise figure (NF) while possessing
a large output power. Experimental results indicate that the chip achieves a noise coefficient of less than 2.8 dB in the 2~
18 GHz broadband, and the gain of small signals is 22~26 dB with a positive slope. The output voltage standing wave ratio
(VSWR) is below 2, with an input VSWR of below 2. 2 and a 1 dB compression point (P1dB) of over 14 dBm. The chip
size is only 1 mm by 1.5 mm, demonstrating the advantages of wide bandwidth, low noise, and miniaturization.
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