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Abstract

A 2.4GHz low power low-IF RF frontend for wireless sensor networks was designed and implemented in a
0.18um CMOS technology. The RF frontend consists of a variable gain low noise amplifier (VG-LNA) , a low pow-
er folded Gilbert quadrature mixer and a divide-by-two circuit which generates the differential quadrature LO signals
for the quadrature balanced mixer. The VG-LNA has the high gain mode and the low gain mode. The folded Gilbert
active mixer was chosen to make up for the weakness on gain and noise figure of the common gate LNA. The design
of the common gate LNA and the inductor modeling for this LNA , and the design of the mixer, were analyzed in de-
tail, and the RF frontend was tested and measured. The measurement results showed that the frontend achieved the
26dB voltage conversion gain and the 8dB noise figure at the high gain mode, and the —20dBm input referenced
1dB compression point at the low gain mode, while its DC operating current and power consumption were 3.2mA
and 5. 76mW under a 1.8V voltage supply.

Key words: frontend, variable gain, low power, low noise amplifier (LNA) , folded quadrature mixer, wire-
less sensor network ( WSN)
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