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ABSTRACT

Using TCAD simulation, performances of tunnel field-effect transistors (TFETS) was investigated. Drain
current-gate voltage types of TFET structure such as single-gate TFET (SG-TFET), double-gate TFET (DG-TFET),
L-shaped TFET (L-TFET), and Pocket-TFET (P-TFET) are simulated , and then as dielectric constant of gate oxide
and channel length are varied their subthreshold swing (SS ) and on-current (lo,) are compared. On-currents and
subthreshold swings of the L-TFET and P-TFET structures with high electric constant and line tunneling were 10 times
and 20 mV/dec more than those of the SG-TFET and DG-TFET using point tunneling, respectively. Especially, it is
shown that hump effect which dominant current element changes from point tunneling to line tunneling, is disappeared
in P-TFET with high-k gate oxide such as HfO,. The analysis of 4 types of TFET structure provides guidelines for the
design of new types of TFET structure which concentrate on line tunneling by minimizing point tunneling.
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Fig. 1 Schematic diagram of (a)SG-TFET, (b)DG-TFET,
(c)L-TFET, (d)P-TFET
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Fig. 2 Energy band diagram for point tunneling and
line tunneling mechanism
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Fig. 3 lss-Vgs chracteristics of TFETs with gate oxide
SiO, at Vgs=0.7 V.

Fig. 4 Tunneling rate for 4 TFET Structures
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Fig. 5 Hump Effect of P-TFET at four different gate
voltages.
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