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Abstract

Graphene has high carrier concentration, high electron mobility and low-noise electronic
characteristics. Those properties make graphene a natural candidate for nanoscale detector devices.
However, graphene is chemically inert and has no band gap, which is not suitable for use as gas
sensors or semiconductors devices. Modifying graphene is a direct approach to alter its electronic
properties more favorable to detectors. Two methods were used to modify graphene that is nitrogen
doping into graphene and exposing graphene to lasers. Nitrogen doping in graphene can create a band
gap in its electronic structure. Structural defects can be introduced by exposing graphene with a laser.
These induced defects can react with particular gas species, such as ammonia, which are useful to
increase nitrogen doping yields. In this work, we employed nitrogen doping and laser from
LightScribe to modify the structure and electronic of graphene. The thesis was divided into two parts,
i.e. modified graphene used to fabricate (1) ethanol detectors for drunk vehicle drivers and (2) infrared

photodetectors for night vision cameras.

In the first part, we report the sensitivity of graphene and N-doped graphene to ethanol vapor
as gas sensors with varying the concentration of ethanol and temperature of graphene. Graphene was
synthesized by chemical vapor deposition on copper foils and then was transferred to glass slides by
chemical etching. N- doped graphene was conducted by annealing graphene in an ammonia
atmosphere. Dependence of the sensitivity of graphene and N-doped graphene was found. However,

the level of the sensitivity is low about 1. The sensitivity of graphene increases with temperature from



25 °Cto 150 °C up to 1.2%, but that of N-doped graphene decreases down to 2% . We propose that

adsorbed oxygen molecules on graphene play a key role for sensing ethanol vapors.

In the second part, we fabricate the hybrid structure of carbon nanotube and graphene and
demonstrate detecting 780 nm infrared laser by using this hybrid structure. Responsivity and
detectivity were measured to be 83.2 pA/W and 1.55%10° cmHz"*/ W, respectively. The very low
level of responsivity would cause by the millimeter scale of distance between the electrodes resulting
to fewer charge carriers reaching the electrodes. Also, the graphene and carbon nanotube may be not

perfectly in contact.
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