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Conclusion

This study demonstrates that the
Double-Gate TFET (DGTFET)
surpasses traditional DG-MOSFETSs for
low-power and high-sensitivity
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 x 10" by
tuning silicon thickness, gate dielectric,
and doping. High-k dielectrics such as
HfO. further enhance gate control,
reduce leakage, and improve
biomolecule-sensing capability. Silvaco
Atlas simulations confirm stable
performance under varying physical
parameters and temperatures. The
DGTFET emerges as an efficient,
scalable, and thermally robust
alternative to MOSFETs, offering
superior switching behavior and
sensitivity for next-generation
nanoelectronic and biosensing
technologies.
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