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Abstract : Abstract- This study presents an analytical modeling approach for analyzing the drain current behavior in Tunnel
Field-Effect  Transistor  (TFET)  biosensors  used for  the  detection of  DNA biomolecules.  The proposed model  focuses  on
elucidating the relationship between the drain current and the presence of DNA biomolecules, taking into account the impact
of various device parameters and biomolecule characteristics. Through comprehensive analysis, the model offers insights into
the underlying mechanisms governing the sensing performance of TFET biosensors, aiding in the optimization of device design
and operation. A non-local tunneling model is incorporated with other essential models to accurately trace the simulation and
modeled data. An experimental validation of the model is provided, demonstrating its efficacy in accurately predicting the drain
current response to DNA biomolecule detection. The sensitivity attained from the analytical model is compared and contrasted
with the ongoing research work in this area.
Keywords : biosensor, double-gate TFET, DNA detection, drain current modeling, sensitivity
Conference Title : ICACEEE 2024 : International Conference on Applied Control, Electrical and Electronics Engineering
Conference Location : Dubai, United Arab Emirates
Conference Dates : March 11-12, 2024

World Academy of Science, Engineering and Technology
International Journal of Electrical and Computer Engineering

Vol:18, No:03, 2024

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ric

al
 a

nd
 C

om
pu

te
r E

ng
in

ee
rin

g 
Vo

l:1
8,

 N
o:

03
, 2

02
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
83

04
1.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 18(03) 2024 1

https://publications.waset.org/abstracts/183041.pdf

