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Design of 2.45 GHz CMOS Power Amplifier with Improved Linearity Using
Self-Body-Biasing of Common-Source Transistors
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Abstract

This study introduces the design of an RF CMOS power amplifier based on a cascode powercell. self-body-biasing (SBB) of common
source (CS) transistors (TRs) was proposed to improve the nonlinearity of power amplifiers. Accordingly, an analysis of the linearization
principle of SBB was performed through simulation. The SBB technique is configured by inserting a 4 kQ resistor between the body
and the drain of the CS TRs. Accordingly, using the SBB to the CS TRs could achieve the effect of reducing the third-order inter-
modulation distortions (IMD3) by changing the third-order transconductance (gy3). Moreover, an effect of reducing AM-PM distortions
could be achieved by securing a voltage condition in which the CG TRs could operate in a saturation region, which reduces the variation
of parasitic capacitances at the output terminal.
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Fig. 1. Schematic of power amplifier with the proposed SBB.
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H# 1. 24 GHz CMOS A¥3%7] A5 vl
Table 1. Comparison Table of 2.4 GHz CMOS PA.

H. Ahn, 2017 |S. Jang, 2019 (T;r:ul‘;‘;k)
Freq (GHz) 2445 24 245
Modulation 802.11 g 802.11 n 802.11 n
Plinear (dBm) 19.7 17 20.09
PAE @ Plinear
%A)) 17.1 10.5 234
EVM (dB) —25 —25 —25
Gain (dB) 12.4 20 17.4
# of stage 1 2 1
Linearization C:;Eﬂig l?lff}“;r:r?net:f Sel.f _b.o dy
transformer inductor “biasing
Size (mm?) 2.56 1.53 1.05
Process CMOS 40 nm |CMOS 180 nm |CMOS 180 nm
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