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Student: Wen-Shen Wuen Advisor: Dr. Kuei-Ann Wen
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Abstract

The dissertation presents the systematic ‘design of a direct conversion CMOS radio
receiver for wireless LAN applications. The design considerations cover from
standard specifications, circuit behaviors, schematic designs to package models as
well as the RF/Baseband co-verification method. A 2.4/5 GHz dual-band receiver
architecture is proposed and analyzed for various wireless LAN applications and
some of the key circuits are designed and implemented. First a 5-GHz low noise
amplifier designed in 0.25-um CMOS technology is presented. The LNA equips
with a dual-band switchable load and is capable to operate in the upper and
lower bands in the 5-GHz WLAN band. The switching ability is not affected by
the temperature variation. In addition, a low flicker noise current-folded mixer
topology for low voltage direct conversion receiver is also proposed. The proposed
mixer decouples the design tradeoffs between noise figure, conversion gain and

third order intermodulation distortion in Gilbert-cell mixers and exhibits much

i



better performance compared with the conventional current-reused injection mixers.
Moreover, an RF /Baseband co-verification methodology has been proposed to verify
system EVM performance of the receiver prior to chip fabrication. A 2.4-GHz direct
conversion front-end receiver has been implemented in 0.25-pym CMOS technology
as a part of the dual-band receiver and the measurement result shows agreement

with the RF/Baseband co-simulation result.
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