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Abstract

Carbon nanotube has unique physical characteristics that made it an excellent

candidate for nanodevices especially photonic devices.

Electronic devices gained many enhancements and advances in last few decades.
Scaling of these devices or constant miniaturization led to smaller, faster and high-
performance devices. Of course, these devices with enhanced performance and
scaling cannot last infinitely because of the limitations of the technological nature of

silicon element which is the heart/key of semiconductor and electronic devices.

To overcome this situation, many efforts were performed to search for alternative
device technologies. One possibility is switching to new mechanism for electron

transport based devices, for example, the design of spintronic devices.

The other possibility is keeping the current operating principles of devices and
replacing or modifying the silicon; a key component of the device, with carbon
nanomaterials such as carbon nanotubes or graphene sheets that possess superior

electrical properties.



Nanostructures form of carbon, i.e nanotubes and graphene (single and multilayer)
has revealed many unique physical, optical and electronic properties with outstanding
features towards device scaling and enhance performance which is critically required

for next generation optical and electronics nanodevices.

The aim of this thesis is to propose, fabricate and study carbon-based nanodevices
which expected to be more effective than those fabricated by using metal, oxide, or

semiconductor materials alone.

During thesis work, certain device/devices will be selected depends on the availability

of materials and characterization systems.



