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Abstract

Wideband CMOS low noise amplifiers (LNASs) has always been very attractive for
research activities, as the first block in telecommunication receivers. Among different
LNAs, the ones with inherent balun are of high importance for not requiring an off-chip
balun, which has loss and increases area and cost. In this dissertation, two new structures
for CMOS balun-LNAs are introduced based on the common-gate (CG) common-source
(CS) structure for use in multi-band transceivers supporting software-defined radios, which
not only have the balun function but also have balanced load resistances, preventing any
gain or phase mismatch in differential outputs. In the first structure, a modified current-
bleeding circuit is introduced for having the same current in differential outputs, which let
the LNA have balanced loads. Local feedback is also utilized to reduce power consumption
by 50% and also improve noise and voltage gain. Besides, by using two auxiliary transistors
as the post distortion technique, the 11P3of the LNA has been improved by 3.57dB. It is also
noteworthy to mention that the first structure covers the frequency range of 0.65-8 GHz. In
the second structure, the transconductance of the CG and CS transistors are considered to
be the same so that the differential output currents and load resistors are the same to achieve
very high 11P2 and completely balanced outputs without any need for a current-bleeding
circuit, and a positive feedback is utilized to compensate for the input matching. In this
structure, a new technique for simultaneously improvement of linearity, bandwidth, and
differential voltage gain is introduced based on the combination of two linearity methods of
derivative superposition and post distortion technigques, which consumes only 35 uA to
improve 1IP3 by 5.53 dB, 3dB bandwidth by 500 MHz (in the frequency range of 0.13-3
GHz), and the differential voltage gain by 1dB. Finally, simulation in the worst corners of
technology, supply voltage, and temperature proves the correctness of the proposed
structures' performance and shows that the parameters of the proposed structures have a
significant improvement over previous structures and have achieved a higher FoM (FoM of
5.1 in the first structure and FoM of 2.4 in the second structure).

Key Words: CMOS wideband LNAs, intrinsic balun, symmetrical loads, second order
distortion, linearity, noise figure, local feedback, linearity improvement, positive
feedback, power consumption.
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