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Abstract

Formation of abrupt doping profile at tunneling junction for the nanoscale
tunnel field effect transistor (TFET) is a critical issue for attaining improved
electrical behaviour. The realization of abrupt doping profile is more diffi-
cult in the case of physically doped TFETs due to material solubility limit.
In this concern, we propose a novel design of TFET. For this, P+ (source)-
I (channel)-N (drain) type structure has been considered, wherein a metal
electrode is deposited over the source region. In addition to this, a nega-
tive voltage is applied to the source electrode (SE). It induces the surface
plasma layer of holes in the source region, which is responsible for steepness
in the bands at source/channel junction and provides the advantage of higher
doping in source region without any addition of the physical impurity. The
proposed modification is helpful for achieving steeper band bending at the
source/channel interface, which enables higher tunneling generation rate of
charge carriers at this interface and overcomes the issue of low ON-state cur-
rent. Thus, the proposed device shows the increment of 2 decades in drain
current and 252 mV reduction in threshold voltage compared with conven-
tional device. The optimisation of spacer length (LSG) between source/gate
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