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Abstract

Abstract

This thesis focuses on designing amplifier structures aimed at achieving high
bandwidth for multichannel applications while improving linearity parameters 11P3 and
I1P2 compared to previous works. The designed circuits were simulated using TSMC-RF
65nm technology in Cadence.

In the first proposed structure, the use of cascode transistors with current recycling
connected to low-noise amplifier loads results in a symmetrical structure and good reverse
isolation. The current recycling technique significantly reduces the circuit's power
consumption, markedly enhancing its figure of merit. The combined post-distortion
linearization and derivative summing technique improves the circuit's I1IP3 by +5dB, and
with the negative feedback at the output, the final 11P3 reaches +5dBm.

In the second structure for the low-noise amplifier, the use of complementary
transistors in the second stage and balanced loads increases the circuit's reliability. The
transistors in the depletion region at the output, compared to those in the saturation region,
provide improved linearity in the second and third harmonics due to the sign change in the
harmonics generated by the current drawn from these transistors. Additionally, the
transconductance enhancement technique for the common-gate transistors at the input
achieves 50-ohm impedance matching with lower current, reducing power consumption.

The goal of the proposed structures in this thesis is to achieve high linearity with
low power consumption, which has been successfully attained based on the reported
results.

Key Words: Low Noise Amplifier, Intrinsic Balun, Balanced Loads, Linearity, Noise
Figure, Transconductance-Boosting, Power consumption.
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