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The growth and characterization of nanomaterials and
nanostructures will be presented. The nanomaterials were
characterized prior to the device fabrication by using optical,
electrical, and structural methods. The devices were fabricated
by using a standard photolithography method while different
methods were used to couple metallic nanoparticles and optical
nanoantennas to devices. The devices performances were
obtained by using the I-V characteristic, spectral response, and
quantum efficiency. Uncooled photodetectors with detectivity
on the order of 1010 Jones and a spectral response in the midinfrared spectral regions were attained by coupling
nanocrystals to interdigital metallic structures. These
photoconductive devices were also found to be polarization
sensitive due to the plasmonic effect. The quantum dots light
emitting diodes (QLEDs) were characterized by using microphotoluminescence and micro-Raman spectroscopy while the
emission spectrum was found to be in the visible spectral region
peaking around 600 nm depending on the nanocrystal size. For
the ZnO based biosensor, a two-electrode system is employed
to measure the electric current for sensing the glucose
concentration inside an electrochemical cell. Nafion/GOx/ZnO
nanorods/ITO is used as the working electrode, and platinum
plate as the reference electrode. Amperometric response for
clinical range of blood glucose concentration (0.25 - 20 mM) is
measured to be on the order of 0.8 V. The response time for
the proposed biosensor is identified to be less than 3 seconds.
For a linear range of glucose concentration (0.25 - 7.5 mM), the
analyzed sensitivity is found to be on the order 51.3
µA/(cm2 mM).
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