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ABSTRACT

The current-voltage characteristics of Silicon(Si), Germanum(Ge), and hetero tunnel field-effect transistors(TFETS)
with source-overlapped gate structure was investigated using TCAD simulations in terms of tunneling. A Si-TFET
with gate oxide material SiO, showed the hump effects in which line and point tunneling appear simultaneously, but
one with gate oxide material HfO, showed only the line tunneling due to decreasing threshold voltage and it shows
better performance than one with gate oxide material SiO,. Tunneling mechanism of Ge and hetero-TFETS with gate
oxide material of both SiO, and HfO, are dominated by point tunneling, and showed higher leakage currents, and
Si-TFET shows better performance than Ge and hetero-TFETSs in terms of SS. These simulation results of Si, Ge, and
hetero-TFETs with source-overlapped gate structure can give the guideline for optimal TFET structures with
non-silicon channel materials.
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Fig. 1 Schematic diagram of TFET with source-
overlapped gate. (a) Lgae=0 nm, (b) Lgae=40 nm.
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(c) (d

Fig. 2 Energy band diagram of TFET with source-
overlapped gate. (a) Source-channel direction in no
tunneling bias, (b) Source-channel direction under
tunneling bias, (c) gate oxide-source direction in no
tunneling bias, and (d) gate oxide-source direction under
tunneling bias.

(b)

Fig. 3 (a) Tunneling rate distribution in Lgxe=0 nm and
(b) tunneling distribution in Lgxe=40 nm.
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Fig. 4 lgs-Vgs characteristics of Si-TFETS with Lgaxe=0 nm
and Lgae=40 nm. filled circles, empty symbol, and solid
symbol and lines denote line, point, and total tunneling
currents, respectively. star and circle denote Si-TFET
with Lgae=0 nm and Lgae=40 nm, respectively.
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