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FIG. 4 Lateral electric field along the channel length for high-k and low-k gate dielectric TFET at a constant drain voltage (Vds= 0.5 V) and 
different gate voltages (a) Vgs = 0.0V (b) Vgs = 1.0V and (c) Vgs = -0.4 V V (d) Lateral electric field for Hetero-Dielectric TFET in all regions of 
operation i.e Inversion Region (Vgs= 1.0 V),  Off-State (Vgs = 0.0 V) and Accumulation Region (Vgs = -0.4 V) respectively.  
 
High-k and Low-k dielectric TFETs in Off-State, Inversion 
Region and Accumulation Region respectively. High-k 
dielectric TFET results in an electric field enhancement at 
drain junction in Off-State and Accumulation Region i.e. Fig. 
4(a) and 4(c). This causes more leakage current and also 
enhances the ambipolar behavior of the device. Moreover, a 
Low-k dielectric TFET helps in suppressing the ambipolar 
behavior as shown in Fig. 4(c). In Fig. 4(b), electric field of 
High-k dielectric TFET at Source/Channel junction is higher 
than Low-k dielectric TFET thereby resulting in improved 
tunneling current. Hetero-dielectric TFET combines the 
advantage of high-k and low-k dielectric TFETs in a single 
device as shown by inset of Fig. 4(d). 
 

V. CONCLUSION 
 

A surface potential based analytical model for a p-n-i-n 
Double-Gate Tunnel FET has been developed for all regions 
of device operation i.e. depletion, inversion and accumulation 
region. The derived model includes analytical expressions for 
surface potential, lateral electric field and energy band 
profile.Here, the advantage of using Hetero-dielectric material 
over single high-k and single low-k dielectric material has 
been shown and the model also captures the ambipolar 
behavior  of  the  device.  All the derived results are in  good 

 
agreement with the simulated data. 
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