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FinFET devices, compared to flat technology and using nanowires in the structure (complementary metal oxide
semiconductor), < a i=8>have significantly faster switching and higher current density.Due to the reduction of the
scale of semiconductor components and integrated circuits to the nanometer range, in the FinFET nanotransistor,
the reduction of scale causes more short channel effects, less gate control, an exponential increase in leakage

currents, severe process changes, and power densities to become unmanageable.

The connection between the carbon and metal nanotubes used to connect the source and the drain forms the
Schottky barrier (SB) in a FinFET nanotransistor. The formation of Schottky barriers in the source and drain of a
transistor causes a significant decrease in the drain current of FinFET nanotransistors. Therefore, for the higher
operational efficiency of FiInFET nanotransistors, suitable metals are needed that can be used in the source and
drain junctions of the nanotransistor and create an ohmic connection. The ability of carbon nanotubes to be used
in FinFET nanotransistors is hollow and high, being their contact surface. This contact surface consists of the
outer wall of the nanotube and its empty middle parts. In FinFET nanotransistors, when an electric field is
applied, the carbon nanotube located between the source and drain contains the moving charge. It becomes. The
density of these charges is 5 for the source, and this density is determined by the electric conduction in the

multi-layered nanotubes; for 6, there is also a possibility of a Fermi-Dirac distribution. a
Conclusion :

Since FinFET nanotransistors aim to reach a larger discharge current in the nanotransistor, the width of the

channel, according to the height as well as the thickness of the layers of nano CNTs, is kept in a smaller range.

(RIS]41sNel718Ie1 10101 1][12][13]

Qeios ID: H3QK7B - https://doi.org/10.32388/H3QK7B 1/2


https://www.qeios.com/profile/68134

Q Qeios, CC-BY 4.0 - Review, January 5, 2024

References

10.

11.

12.

13.

. "Janet Santos. (2023). Review of: "Silicon nanowires SINWs". Qeios. doi:10.32388/n3sxkx.

"Carlos Sanchez. (2023). Review of: "Nanowires ( SINWs) have high mobility and surface-to-volume ratio". Qeios.
doi:10.32388/u7jf5u.

"Janta Rico. (2023). Review of: "Nanowires ( SINWs) have high mobility and surface-to-volume ratio. which makes
them easy to control using a weak electric field.". Qeios. doi:10.32388/00ft3n.

" Afshin Rashid. (2024). Review of: "FinFET nanotransistor downscaling causes more short channel effects, less gate
control, exponential increase in leakage currents, drastic process changes and unmanageable power densities".
Qeios. doi:10.32388/hx4oyk.

"Marshal Thompson. (2024). Review of: "This device has less static leakage current than a MOSFET and is more
resistant to SCEs". Qeios. doi:10.32388/93¢55f.

"Afshin Rashid. (2024). Review of: "Nano supercapacitors (supercapacitors or electrochemical nanocapacitors)".
Qeios. doi:10.32388/67gwct.

"Malton Pereira. (2024). Review of: "Nanotubes other than CMOS nanotransistors in making gauges and _actuators:
Supercapacitors are also used in many other industries". Qeios. doi:10.32388/rgbw3z.

" Afshin Rashid. (2024). Review of: "transistor nMOS (with ultra-low power consumption, energy-efficient computing.
during the sub-threshold range)". Qeios. doi:10.32388/1al4jb.

"Lei Choe. (2024). Review of: "The field-effect tunneling transistor nMOS, as an alternative to conventional CMOS by

enabling the voltage supply (VDD) with ultra-low power consumption.". Qeios. doi:10.32388/z30xov.

" Afshin Rashid. (2023). Review of: "Nano electrical memories and testing Nickel nanoparticles NI_nanoparticle Strong
conductors of electric current”. Qeios. doi:10.32388/sbe8I8.

" Afshin Rashid. (2023). Review of: "Reproduction (electrical nano memories) by the method combined nanolithography
(1¥V), Fast switching speed (1 microsecond)". Qeios. doi:10.32388/jg1x8x.

" Afshin Rashid. (2023). Review of: "Experiment (nanoelectronic memory) using small organic molecules Chlorophyil
pseudo instead of charge storage capacitors”. Qeios. doi:10.32388/k0x2ro.

"Marcus Webster. (2024). Review of: "Graphene molecular nanomemories show unique electronic properties. and their

small dimensions, structural strength, and high performance make them a charge storage medium for Nano memory
applications”. Qeios. doi:10.32388/a6k2u?.

Qeios ID: H3QK7B - https://doi.org/10.32388/H3QK7B 2/2


http://dx.doi.org/10.32388/n3sxkx
http://dx.doi.org/10.32388/u7jf5u
http://dx.doi.org/10.32388/0oft3n
http://dx.doi.org/10.32388/hx4oyk
http://dx.doi.org/10.32388/93c55f
http://dx.doi.org/10.32388/67gwcf
http://dx.doi.org/10.32388/rgbw3z
http://dx.doi.org/10.32388/1al4jb
http://dx.doi.org/10.32388/z3oxov
http://dx.doi.org/10.32388/sbe8l8
http://dx.doi.org/10.32388/jg1x8x
http://dx.doi.org/10.32388/k0x2ro
http://dx.doi.org/10.32388/a6k2u7

	Review of: "FinFET nanotransistor, the reduction of scale causes more short channel effects, less gate control, an exponential increase in leakage currents, severe process changes, and power densities"
	References


