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Abstract

This project aims to assess TSMC 65nm CMOS technology for millimetre wave wireless transmission and design a
power amplifier for 136 to 142 GHz range. The amplifier boosts the signal power to drive an antenna in a 50 Q
environment, and deliverables include a system block diagram, schematic, and post-layout circuit parameters.

System Application Power Amplifier

This project aims to develop power
amplifiers that can operate in the THz range
and enable 6G communication for loT, Al,
and data-intensive applications, with a focus

on low-cost chip design.

Figure 1: Autonomous Vehicles [1]

Efficient and optimized
power amplifiers are
important for low-power
applications in loT
devices, such as sensors
and wearables, to
conserve battery power
and minimize energy

To support the
advanced sensor
technologies in
autonomous vehicles,
high-sped wireless
communications is
required between the
car’s systems.

Figure 2: Home Automation [2]
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Our design includes both small and large transistor
widths to ensure optimal impedance values for
efficiency and power output. Once the amplifier

core is selected, load pull analysis is conducted to
determine the relationship between device width,
power output, and optimum load impedance. This
analysis helps to ensure that the amplifier meets
the required gain and power specifications.
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After a literature
review, a capacitive
neutralization design
was used due to its
simplicity and
wideband operation.
The custom core was
designed in a way to
minimize layer
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stages for simplicity,
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“optimum output impedance.
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each branch,
individual power
from each stage is

A comparison between our
optimized values and
simulated values are shown.
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