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ARTICLE INFO ABSTRACT

Kopworts Tunnel FETs are ideal for low-power electronic applications, particularly in areas requiring
20 matrial Steep subthreshold slope and energy-effcent switching. However,traditional TFETS face major
‘Borophene. issues, including low ON-current (/o) random dopant fluctuations, and ambipolar conduction,
Charge plasma which limit their performance and scalabliy. To address these issue, this study proposes
Lo e deves e novel desgn of a borophene based vrtcl dopingless TFET, incorporating a gate. drain

underlapping (GDU) technique. The study employs high.x diclectrics, specifically HIO, to
improve electrostatic control within the device. Through extensive analysis and optimisation,
the proposed device, featuring a 1nm HIO, dielectric, achieves a remarkable subthreshold swing
of 8.44mV/dec and an impressive Ioy of 2.45<10* A/um at a drain bias of 0.5V. The GDU
technique effectively suppresses ambipolar conduction and reduces gate-to-drain capacitance,
significantly improving device performance. By leveraging borophene's unique properties and
the novel vertical dopingless architecture, this work advances the design of TFETs.

1. Introduction

The continuous scaling of MOSFETs has driven the semiconductor industry forward, allowing for the integration of more
devices onto a single chip and extending Moore’s Law for decades. This progress is expected to continue with advanced 3D
scaling technologies, including both monolithic (system-on-chip) and heterogeneous (system-in-package) approaches [1]. However,
‘as MOSFETSs are scaled down further, they begin to encounter significant physical limits due to topological and electrical challenges,




