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the book shows the use of nanoscale optoelectronic devices with complementary metal-oxide-semiconductor
(cmos) vlsi in the manufacturing of very-large-scale (vlsi) optoelectronic integrated circuits and systems. photonics
is a traditional integral part of electronic system design, and has numerous advantages as an alternative method

to replace the more expensive electron beam methods in cmos vlsi fabrication. to demonstrate the value of
optoelectronic vlsi, the advantages of optoelectronic fabrication and the wide variety of applications of

optoelectronic vlsi are discussed. subsequent chapters discuss the new techniques for fabrication of vlsi photonic
devices in si, iii-v, and other novel materials. a particular focus is on the unique electronic and optical properties of
iii-v semiconductors which can be combined to provide device structures with unique characteristics. finally, key
aspects of optoelectronic integration of these devices with electronic circuits are discussed in order to fabricate

vlsi optoelectronic circuits and systems. the ability of carbon to withstand enormous pressure during high pressure
reactions coupled with the chemical inertness of carbon makes it possible for carbon to form stable bonds with

other chemical species. this combination of characteristics makes carbon a very useful reactant in nanotechnology
and materials science. batteries, supercapacitors and combustion engines are three areas where carbon materials
are used. for the battery industry, carbon nanotubes are being considered as the current collectors in the anode,
as shown in figure 4. to ensure a good electrical contact between the carbon material and the metal in the anode,
it is important to suppress the growth of a carbon film at the anode surface. a simple, economic, and potentially-
universal method of using a blanket of tiny carbon grains to suppress the growth of a dense carbon film at the

anode surface has been proposed by l. chan et al. [30]. the advantage of this method is that the development of a
film layer can be suppressed with a minimum of effort, simply by avoiding direct contact of the growth of carbon

on a metal substrate.
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the paper presented in this report contains a comprehensive review of the semiconductor
optoelectronics, cnt based devices and their application. the paper describes the principles and

operation of semiconductor optoelectronics and their application in vlsi circuits. the characteristics
and applications of cnt in optoelectronic devices are also discussed. the paper concludes with a

description of the challenges of cnt in vlsi circuits. the paper is followed by a number of references.
semiconductor optoelectronics are technologies using optical and electronic properties of

semiconductor materials. the term optoelectronics covers three broad areas: (a) optical devices, (b)
optical and electronic devices, and (c) optoelectronic devices. optical devices are devices that use
the optical properties of materials, while optical and electronic devices and optoelectronic devices

use the optical and electronic properties of materials. optical and electronic devices are usually
comprised of a semiconductor, an insulator, and two metal contacts. optoelectronic devices include
lasers, light-emitting diodes, photodetectors, solar cells, and electro-optic modulators, among other
devices. cnts are materials that have unique optical and electronic properties. they can be used as
efficient nanocontacts in semiconductor optoelectronic devices. this paper is designed to provide a
complete overview of the field of semiconductor optoelectronics and nanotechnology with emphasis

on the role of cnts as nanocontacts. the paper is organized as follows. section ii provides an
introduction to the principles and operation of semiconductor optoelectronics. section iii presents an
overview of the recent advances in the field of semiconductor optoelectronics and nanotechnology.
section iv deals with the optical and electronic properties of cnts. section v describes the application
of cnts in semiconductor optoelectronics and nanotechnology. section vi deals with the challenges
and future research directions of cnt in semiconductor optoelectronics and nanotechnology. finally,

section vii concludes the paper. 5ec8ef588b
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