Accepted Manuscript

of Electronics and

Regular paper Communications

A Low Power High-Performance Area Efficient RF Front-end exploiting Body
Effect for 2.4GHz IEEE 802.15.4 Applications

S. Chrisben Gladson, M. Bhaskar

PIL: S1434-8411(18)31790-4

DOI: https://doi.org/10.1016/j.aeue.2018.09.009

Reference: AEUE 52488

To appear in: International Journal of Electronics and Communi-
cations

Received Date: 8 July 2018

Revised Date: 13 August 2018

Accepted Date: 4 September 2018

Please cite this article as: S. Chrisben Gladson, M. Bhaskar, A Low Power High-Performance Area Efficient RF
Front-end exploiting Body Effect for 2.4GHz IEEE 802.15.4 Applications, International Journal of Electronics and
Communications (2018), doi: https://doi.org/10.1016/j.aeue.2018.09.009

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.aeue.2018.09.009
https://doi.org/10.1016/j.aeue.2018.09.009

A Low Power High-Performance Area Efficient RF Front-
end exploiting Body Effect for 2.4GHz IEEE 802.15.4
Applications

S. Chrisben Gladson'™, M. Bhaskar’

"Corresponding Author,

Research Scholar?, Professor?

L2Department of Electronics and Communication Engineering
L2National Institute of Technology, Trichy, Tamil Nadu -620015

Abstract—The rising internet-of-things applications in home automation, smart wearables, healthcare
monitoring demand small, area efficient, high-performance and low power radio frequency (RF) blocks for
effective short-range communication. This growing market demand is addressed in this paper by proposing
a fully CMOS radio frequency front-end (RFE) exploiting bulk-effect. Apart from the primary function of
frequency translation, proper circuit performance concerning the linearity, conversion gain, and noise figure
is required for low-cost densely integrated transceivers operating in the 2.4GHz ISM band. The proposed
RFE at 2.4GHz is designed and implemented.in UMC 180nm CMOS process technology with two modes of
operation. In high gain mode (Mode-1), the post-layout simulation with SpectreRF shows a peak gain of
30.06dB, IIP2 at 64.52dBm, IIP3 at -2.74dBm and a DSB-NF of 7.68dB while consuming only 9.24mW
from the 1.8V supply. In the high linear mode (Mode-I1), the RFE achieves a higher 11P3 of 10.78dBm, 11P2
of 91.56dBm, the conversion gain of 23.5dB, DSB-NF of 9.46dB while consuming a low power of 3.6mW.
The fully CMOS circuit occupies a core area of only 0.0021mm?. The proposed front-end exhibits a
spurious free dynamic range (SFDR) of 81.18dB ensuring the high dynamic operation of the wireless

system.
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