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                     Conclusion
This s tudy demonstrates that  the 
D o u b l e - G a t e  T F E T  ( D G T F E T ) 
surpasses traditional DG-MOSFETs for 
l o w - p o w e r  a n d  h i g h - s e n s i t i v i t y 
applications, particularly biosensing. 
The optimized DGTFET achieves a low 
subthreshold swing of 31.4 mV/dec and 
a high ION/IOFF ratio of 2.2 × 10¹¹ by 
tuning silicon thickness, gate dielectric, 
and doping. High-κ dielectrics such as 
HfO₂  further enhance gate control, 
r e d u c e  l e a k a g e ,  a n d  i m p r o v e 
biomolecule-sensing capability. Silvaco 
A t las  s imu la t ions  con f i rm s tab le 
performance under varying physical 
parameters and temperatures. The 
DGTFET emerges as an eff ic ient , 
s c a l a b l e ,  a n d  t h e r m a l l y  r o b u s t 
a l ternat ive to  MOSFETs,  o ffer ing 
super io r  sw i t ch ing  behav io r  and 
s e n s i t i v i t y  f o r  n e x t - g e n e r a t i o n 
n a n o e l e c t r o n i c  a n d  b i o s e n s i n g 
technologies. 

                    Abstract
This work compares DG-TFET and 
DG-MOSFET performance while 
optimizing TFET structure by varying 
silicon body thickness (5–15 nm) 
and high-k gate dielectrics. Owing to 
low SS, minimal leakage, and high 
ON current, DG-TFETs offer strong 
p o t e n t i a l  f o r  l o w - p o w e r  a n d 
b iosens i ng  app l i ca t i ons .  T he 
optimized device achieves a 31.4 
mV/dec subthreshold slope, 0.46 V 
threshold voltage, Ioff of 2.68×10⁻ ¹⁶ 
A, and Io n  of 5.91×10⁻ ⁵ A, with 
dielectric-dependent performance 
improvements.

   Methodology & Implementation

 

Introduction
A s  M O S F E Ts  s c a l e  t o w a r d 
nanoscale l imi ts ,  TFETs have 
emerged as promising alternatives 
d u e  t o  t h e i r  b a n d - t o - b a n d 
t u n n e l i n g – b a s e d  o p e r a t i o n , 
enabling SS < 60 mV/dec, very low 
leakage,  and  h igh  ION/ IOFF. 
Conventional TFETs, however, 
often suffer from low ON current. 
The DG-TFET designed in this work, 
incorporating a high-k dielectric and 
optimized silicon body thickness, 
ach ieves  I o n  =  59 .1  µA ,  I o f f  = 
2.68×10⁻ ¹⁶ A, Ion / Ioff = 2.2×10¹¹, 
SS = 31.75 mV/dec, and Vth = 0.469 
V, meeting ITRS 2015 low-power 
targets and making it suitable for 
b i o s e n s i n g .  T h e  s t u d y  a l s o 
analyzes interface trap charges, 
showing their significant influence 
o n  S S ,  O N  c u r r e n t ,  a n d 
transconductance in DG-TFETs and 
DG-MOSFETs.

Future Works
Future work will focus on integrating 
advanced  channe l  ma te r i a l s  and 
experimentally validating biomolecule-
specif ic sensing to further enhance 
DGTFET performance.
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       Performance comparison of DGTFET and DGMOSFET

Device SS (mV/dec) Vt (V) IOFF (A) ION (A/µm) ION/IOFF

DGMOSFET 61.1 0.36                            1.97 × 10-8 1.10×10-2 5.5 × 105

DGTFET 31.4 0.46 2.68× 10-16 5.91× 10-5 2.2× 1011

Parameter Value 

Channel length (Lg) 50 nm
Tsi 10 nm
Tox 3 nm

Source length (Ls) 30 nm
Drain length (L d) 30 nm
Source doping P+ 1×1020 cm-3

Drain doping N+ 5×1018 cm-3

Channel Doping 1×1017 cm-3

HfO2 21
SiO2 3.9
Si3N4 7.5

Device parameters used for design

Id-Vgs characteristics for various 
silicon body thicknesses

Id-Vgs characteristics for various 
silicon body thicknesses

Id-Vgs characteristics for various 
temperatures.
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