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ABSTRACT

Nanotechnology is an Interdisciplinary and integrates the science and tech-
nology. Thistechnology isthe materials at nanodimension. The approach at
nanodimension towards manufacturing and fabrication will respondsto the
challenge for future competitiveness of much of the economy. Preparation
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of materials at nanodimension supports the growth of nanotechnology and
which routes the nanotechnological applications. The emerging research
materials are in the research stage and would be used in nanometer scale
devices. Development of characterization technology is needed to under-
stand the composition, structure, morphology and other requirements at
nanodimension. This technology may be growing future and final technol-

ogy and will be accessible out side the human regime.
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INTRODUCTION

variousperiodsinthe human history of civilization
are named after the materials used. E.g. Stone Age,
Bronze Age, Iron Age etc. presently it is the age of
Nanomaterials. Nanotechnol ogy constitutesthe study
of materia sat nanodimensiong®. Thistechnology was
coined by Nario Tanisguchi in 1974 to describe ma-
chinery with tolerance of lessthan amicron. Thetech-
nology for nanoscalematerialswill increase standard of
living. Noifs, and, or, buts. Doneright, it will make
over livesmore secure, prove healthcareddivery and
optimizeour useof limited resources.

Technology for interdisciplinary sciencethat brings
maturetechnol ogy caled nanotechnol ogy. Focusingon
the nanoscal eintersection of fields Physics, Biology,
Chemistry, Engineering and more®. Ontheother hand,

nanotechnol ogy raisesmany of thesameissuesaswith
any introduction of new technol ogy, including concerns
about the toxicity and environmental impact of
nanomateria 92, Nanoscienceisrapidly expandinginthe
field of science. Nanotechnol ogy centre are popping
up around theworld dueto rapid applicationsinal the
fields of science and technology adopted for such
nanosci ence materia s constituents afascinating class
of technol ogy known as nanotechnol ogy. Nanomaterials
constitute most fascinating class of materias because
of the particlesize. Novel routesclassfor synthesisof
nanomateridsisintegra agpectsof nanotechnology. The
behavior of complex multimeta oxidesdependsontheir
stochiometry and may al so be dependson oxygenva
cancy concentration, thusconsolablegrowth conditions
will becritica for achieving reproduciblematerid sprop-
ertiesand performance. The ability to fabricate new
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Sructurewiththesemateriasalowing aomicleve con-
trol of compaosition and oxygen using different techniques
may enabletechniquesof new devicegpplications. Fab-
ricationsof deviceswith atomic or molecular scdepre-
cision catayzetherapid devel opment of nano dectron-
ics. Deviceswith minimum feature sizeslessthan 100
nanometer areisonebillionth of ameter (10°m) andis
theunit of length that isgeneraly most appropriatefor
descriting the size of singlemolecul €. Thenanoscae
marksthenebul ous boundary between theclassicd and
guantum mechanical worlds. Thus nanotechnol ogy
promisesto bring revolutionary capabilitiesin fabrica:
tion of nanomechanics, nanoel ectronics® and other
nanodeviceswill undoubtedly solvethe unsolvableprob-
lemsfaced by mankind in the present days.
Nanotechnol ogy istheheart of interdisciplinary sci-
ence and technology. The preparation at nanolevel ma-
terid sdependson the history of the preparative chem-
istry. Quantummechanical i.e. physicsgivesatruepic-
ture. Other side engineersand doctorsaredirected to-
wards gpplication of materiad sat nanolevel. Thisdirects
thedeve opment of nanotechnol ogy. Indudtrieslikehard-
wareindustries, materid smanufacturing hedth careetc.
contributing directly from nanotechnol ogy icons ad-
vancesand indirectly from advances made by fellow
playersinthenanofield. Thewide spread discussion
amongst researchersisnanotechnol ogy, among thein-
vestment community and esawhere. Whilethereiscer-
tainly adegreeof hyperbolein someof thisenthusasm,
itisalso no exaggeration to say that nanotechnology is
disrupting theface of much of industries. It promises
smaller, cheaper, higher and faster deviceswith great
function amility, using fewer raw materia sand consum-
ing lessenergy. Thecollectiveterm for aset of tech-
nologies, techniquesand new approach by thinkingin
new ways in science and engineering explains
nanotechnol ogy. A technology at nanolevd of eectron-
icsand biotechnol ogy has credited their own techno-
logical revolutionsand improvestheimpact factor of
nanotechnol ogy. Nanotechnol ogy approach towards
manufacturing and fabrication will repairsthefailure
sectors, which collectively respondsto the challenge
for future competitive of much of theeconomy. The
impact of nanotechnol ogy isthefaster advancementin
various fields like pharmaceuticals, drug delivery,
bi ocompatible materidscatayst, sensors, communica:
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tion, and magnetic materials. Indeed, thereisagrowing
applicationthat itisdifficult tofind areas of manufactur-
ing and industry where nanosci ence and nanotechnol ogy
will not have an impact. Implement impact of
nanotechnology islargethat it isdangeroustorely on
definitionsthat could restrict thinking. Itisthegenetic
technol ogy looking at revol utionary subjectsinthenew
ways.

New approachesfor manufacturing a nanoleve are
top down approach entitlesthereducing size of small-
est stretching towardsthe nanoscae. Thisapproachis
inthefirgt ingtance morethedomain of nanoengineering.
Theextens on of top-down gpproach extendstechniques
such asdectron beam lithography, borrowed from mi-
croelectronics, to create microd ectromechanical sys-
tems(MEMYS). Physicd limitsfor thisapproach arethat,
asdimensionsreach theatomic scal e, the manufactur-
Ing processistrying to manipulateindividua molecule.
Force become significant and new paradigmshaveto
comeinto play. Technique usesto manipulating indi-
vidual atomsand mol ecul es are bottom-up technique.
Thisimpliescontrolled or directed self assembly of at-
oms and moleculesinto nanostructure. It resembles
more closely, the process of biology and chemistry
where atoms and mol ecules cometogether to create
structuressuch ascrystalsor living cells. Creation of
living cell or asnowflakeisnature’sown nanotechnology
a work. Multidisciplinary underlinesthenanotechnol ogy
by top-down and bottom up. A distinctive feature of
genuindy disruptivetechnol ogiesisthat they can have
many different gpplications. Disruptivetechnologiesare
thosethat displace older technol ogiesand enableradi-
caly new generationsof existing productsand process
to take over. Disruptivetechnologies can a so enable
whose new class of products and markets no previ-
oudyfeasible.

Thedevel opment of materia sfor emerging research
logicand memory devi cesrequires nanosca e metrolo-
giestoendbleidentificationand orphismof criticd phys-
ca and dectrica properly of modelingand smulation
of synthes sand materid sproperties. Sincetheseemerg-
ing research materials are in the research stage and
would beused in nanometer scaledevices, themetrol -
ogy needsare primary fundamental and detailed char-
acterization. New characterization technology and un-
derstanding isneeded for composition, structure, mor-
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phology and other requirements. Currently the most
widely used approachesfor materia sinvolve surface
morphologicad imaginary withlimited chemica mapping.
Thetechniquesfor characterization of nanomaterials
includes X -raysdiffraction, transmission el ectron mi-
Ccroscopy, scanning el ectron microscopy, atomic force
mi croscopy, scanning tunneling microscopy, Infrared
spectroscopy, € ectron spectroscopy. Thesetechniques
may havevauewith other probetechnol ogy.

Currently, nanotechnology isat very infantile stage.
However, one havetheability to organize matter onthe
atomic scaleand there are already numerous products
avalableasadirect result of our rgpidly increasing ability
to fabricateand characteristic feature S zelessthan 100
nm. Intheway immanent break through in computer
scienceand medicing™. will bewherethered potentia
of nanotechnology will befirst achieved.

Nanotechnology may or may not bethefina tech-
nology, thefuture may or may not liein countlessdia-
mond speak. It ishaving rapid infrastructure and can
s f replicate. So, it moves physica manipulationintoa
new time scalemicrosecondsinstead of seconds. The
productsof thistechonology arethepoint discussion of
nanotechnology isto show that technologiesare prod-
uctsof singularity withintelligence. Thepoint discus-
sion of nanotechnol ogy isto show that technologies
accessi ble outside the human regime [BovmanD. (2006)] gre
significantly more powerful than those peoplesareac-
customed to dealing with; they can bypassexisting hu-
man infrastructure operate on timescal esfor quicker
than human hands; and provideasubstratefor thought
tremendoudly faster than both existing human brains
existing computer technol ogy.
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