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Abstract – Semiconductors are characterized by a subordinate energy band gap (Eg), which is the basic 
energy required to energize an electron from the earliest stage valence energy band into the unfilled 
energy conductive band. What's more, when the size of semiconductor materials decreases, their physical 
and substance properties definitely change, resulting in properties due to their enormous region of the 
surface or effect on the quantum scale. The goal of this study is to explore the value of Nano 
semiconductors and their use. 

Keywords: Semiconductors, Nano, photo catalytic, Light Emitting, nano Devices, Luminescence 
efficiency. 
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INTRODUCTION 

The nanoscale ranges from approximately 1 
nanometer (nm) to 100 nanometers, which 
corresponds to approximately 100 atoms to 10 
million atoms. The upper and lower boundaries of 
this scale are not defined sharply, but are chosen to 
exclude individual atoms at the bottom end and 
objects at the top end of the micrometer scale. This 
intermediate state of matter lies somewhere between 
the atomic or molecular regime and the bulk process. 
Through tuning their scale and giving rise to 
potentially new phenomena, material properties in 
nano-sized structures can be regulated appreciably. 
Once one begins to move into the nano-scale 
regime, the electronic and optical properties of 
metals and semiconductors strongly depend on the 
size of the crystallite. Despite the quantum impacts, 
which with decreasing size become progressively 
significant, the development of these size-
subordinate basic properties could be due to the 
expanded surface area. This transition is particularly 
impressive in the case of semiconductors. In fact, for 
example, changing the size of CdSe nanocrystals 
would change its band hole somewhere in the range 
of 1.7 and 3 eV and thus the substance will be able 
to ingest and discharge through the whole obvious 
range. It is interesting that the properties of a single 
chemical compound in a substance can be varied so 
greatly, simply by tailoring parameters such as size 
of bulk material. A semi-conducting crystallite with 
size-specific optical and electronic activity, which is a 
few nanometers in diameter, is referred to as a 
semiconductor nanocrystal (NC) or a quantum dot 
(QD). Semiconductor (SC) NCs are a promising 
technical medium because they can be used for a 
variety of applications such as light-emitting diodes, 

bio-labels, single molecule transistors and solar 
cells to monitor their optical and electronic 
properties. 

OBJECTIVES OF THE STUDY 

The objective of the present study is focused on 
the importance and uses of Nano semiconductor. 

CLASSIFICATION OF NANO 
SEMICONDUCTOR 

As a result of their enhanced physical and 
concoction properties, nanostructures have been 
drawing in increased curiosity as of late in the 
nanoscale setting. "Nanomaterial" is a mystery 
substance that refers to a structure or entity with 
approximately one hundred nanometers or less of 
one of its dimensions. Of example, nanorods have 
two dimensions in the nanoscale, of example the 
distance across the nanorods is somewhere in the 
range between 1 and 100 nm, and their length 
could be incredibly long. Because of the spherical 
particles, it has each of the three dimensions, 
anywhere between 1 and 100 nm. The 
nanostructures are classifiable into three 
gatherings, 

(i) Zero-dimensional (0-D) (e.g. quantum 
dots and nanoparticles) 

Zero Dimensional (0D) Nanostructures Zero-
dimensional forms, including circles and triangles, 
were seen as the most basic and symmetric 
structure in the initial periods of nano-building 
square blend look at. A few semiconductor 
nanocrystals were formed from the maturing 
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procedures of ionic precursors within natural 
micelles. In any event, nanocrystals obtained through 
this procedure have a genuinely low size in 
crystallinity or polydispersity. As an elective method 
for solving these problems, a technique for warm 
disintegration of organometallic precursors under hot 
natural arrangement has been presented. From the 
outset, Chestnoy et al (1986) used dissolvable 
association (e.g., 4-Ethylpyridine) to combine various 
II – VI semiconductor nanospheres with high colloidal 
power, but nanocrystals were still small in size and 
monodispersity. By imbuing an earlier course of 
action containing dimethylcadmium and 
trioctylphosphine selenide into a solution containing 
hot trioctylphosphine oxide, Murray et al (1993) 
correctly settled an inexorably present day technique 
for getting ready CdSe nanocrystals of increasing 
sizes. The size of nanocrystals ranged from 1.2 to 12 
nm, with high monodispersity and crystallinity; the 
acquired nanocrystals were strongly dissolvable in 
various natural solvents. The optical spectra 
unmistakably demonstrated quantum control size-
subordinate impacts, showing the high 
monodispersity and high crystallinity of nanocrystals. 

 

Figure 1.  Schematic drawing showing the definition 
of dimensionality of the system: (a) bulk 
semiconductors (3D); (b) thin film, sheet structure, 
well quantity (2D); (c) linear chain structure, wire 
quantity (1D); (d) ring, colloid, nanocrystal, quantity 
point (0D). The corresponding density of 
states[emb(E)] versus energy (E) diagram is shown 
in the bottom (for ideal cases) 

(ii) One-dimensional (1-D) (e.g. nanorod, 
nanowire, nanobelt and nanoneedle) 

The word quasi one-dimensional nanostructures is 
used, because the dimensions are often greater than 
the threshold specified, although there is still 
elongation along one main axis. When the diameter 
of the nanorod, nanowire or nanotube is smaller, the 
properties with regard to crystalline solids, or even 
two-dimensional structures, frequently change 

significantly. A magnificent model is a nanowire of 
bismuth which transforms into a semiconductor as 
the wire width decreases. By regulating development 
factors such as temperature, selection of topping 
particles, precursor groupings, crystalline nucleic 
stages and selecting the system between actively 
regulated and thermodynamically controlled growth, 
various multi-dimensional nano-building squares 
were developed. Scientists have investigated the' 
one step in situ synthesis' of 1D nanorods to produce 
one-dimensional nanocrystals, using methods Similar 
to those used in spherical nanocrystals well studied. 
For example, the use of double-toping particles, such 
as TOPO and hexylphosphonic corrosive (HPA) 
along with the inborn hexagonal structure nature was 
viable for the age of structure anisotropy in CdSe. 
The non-hydrolytic high-temperature infusion 
technique can be effectively optimized for mixing 
excellent nanorods. First extensive CdSe nanorods 
in a hot surfactant mix of trioctylphosphine oxide 
and hexylphosphonic corrosive, by warm 
disintegration of dimethylcadmium and 
trioctylphosphine selenide. Additionally, the 
hydrolytic synthesis of II–VI semiconductors 
generates one-dimensional rod-shaped 
nanocrystals, through form transformations 
involving directed attachment processes. Tang et al 
(2002) expressed that the combination of dipole-
incited individual CdTe nanospheres set off a 
shape change from a circle to a point. III–V Single-
dimensional semiconductor nanocrystals may also 
be arranged by arrangement of strong fluid (SLS) 
forms like InP, GaAs, and InA. Because of its 
extremely covalent nature, it is very difficult for 
bunch IV semiconductor frameworks to get 
nanorods by customary arrangement based 
forerunner infusion strategies. Morales and Lieber 
(1998), on the other hand, used gas phase 
synthesis such as chemical vapor deposition, 
where one-dimensional silicon & germanium wires 
can be easily obtained on a substrate using growth 
mechanisms for vapor–liquid–solid (VLS).  
Progress metal oxides are an immense range of 
materials used as photocatalysts in white paint, 
electronic pottery, skin care products, reactant 
support and. Nanostructured titania are particularly 
compelling, with potential applications as materials 
for sun driven cells. Chemseddine and Moritz 
(1999) appeared, within the sight of tetramethyl 
ammonium hydroxide, prolonged TiO2 
nanocrystals orchestrated by hydrolysis and 
titanium alcoxide polycondensation[Ti(OR)4] as a 
stabilizer and impetus for response. In 
hydrothermal settings, Penn and Banfield (1999) 
have documented naturally aligned titanium 
nanocrystals by introducing a directed attachment 
mechanism into the production of nanocrystals. 
Diamond-shaped anatase titanium nanocrystals 
are formed by the hydrothermal treatment of 
titanium alcoxide precursors. 
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(iii) Two-dimensional (2-D) (e.g. ultra-thin films) 

The 2D nanosystems family includes all those 
systems which exhibit two dimensions greater than 
the third. The number and assortment of inorganic 
nano-objects that have a place with this family is 
considerably littler, however. As for nanosystems 0D 
and 1D. Nature appears to regularly organize 
materials in a tri-dimensional manner. 2D gatherings 
do not grow aside from under special, controlled test 
conditions when everything is said in done. The key 
amalgamation procedures of 2D nanostructures can 
be summarized as follows: the production of 
anisotropic crystals, (ii) the combination of 
surfactants and (iii) the combination of more 
straightforward 0D or 1D nanosystems. 

All 2D level nanocrystals typically have a length of 
about 10 nm. Such a size restriction is pursued to 
keep away from change in only one specific impact, 
requiring a 1D technique. The two-dimensional 
amalgamation of nanocrystals is accomplished by 
self-getting arrangements together, and the 
constituent components of these frameworks are 
generally metals. The discoidal nanocrystals are 
typical standard structure squares. 

These are acquired frequently by aided surfactant 
amalgamation, or by the anisotropic production of 
precious stones by colloidal frameworks. Changes in 
shape caused by photographs can get prismatous 
2D shapes ready. Silver nanoprisms are coordinated 
by the illumination of Ag nanospheres with visible 
light alongside a striking difference in shading (from 
yellow, which is a marked circular surface molecule 
band to finally green blue) and a regulated variation 
in form, from nanospheres to nanoprisms (Jin, et al., 
2001). Only, for example, nanosized precious stones 
from metals such as Pd or Ni, or semiconductors 
such as CdS were registered. The triangular 
nanocrystals of compact disks ended up flat, and the 
crystalline stage was a hexagonal wartzite structure. 

To render nanoscale gadgets adequately, it is 
imperative that the creation of these nano-structures 
be coordinated and understanded. 0-D 
Electrostatically or generally segregated 
nanostructures from the outside into which the 
electrons are bound. Quantum specks consist of a 
few hundred to two or three million molecules on a 
regular basis yet only a few electrons (100) are free. 

Recognition of planar quantum dots, vertical 
quantum specks and self-amassed quantum dabs is 
conceivable, depending on the restriction of the 
electrons. The 1-D nanostructural components are 
outside the range of nanometric dimension. These 1-
D nanostructures are made of nanotubes, nanorods, 
nanoneedles, and nanowires and have the state of a 
bar. The 2-D nanostructures display two 
measurements outside the nanometric scale. In this 
way these 2-Dnanostructures show plane-like 

structures and are composed of flimsy films, 
nanocoatings and nanolayers. 

The nanostructured materials that contain crystalline, 
quasicrystalline or indistinct cycles and may be 
metals, pottery, polymers, or composites. The 
substance is considered nanocrystalline in case the 
precious stones structure the grains. Then again, no 
matter if they consist of quasicrystalline or formless 
(shiny) particles, they are called nanoquasicrystals 
and nanoglasses separately. Gleiter (1995) further 
sorted the nanostructured materials according to 
structure, morphology, and conveyance of the 
nanocrystalline component. 

IMPORTANCE OF NANO-
SEMICONDUCTORS 

Nano-Semiconductors: Systems and Technology is 
an unquestionable necessity that is perused for any 
person who is genuinely enthusiastic about future 
advancement in nanofabrication, with commitments 
from top specialists from both industry and academia 
worldwide. 

Mulling over the shift from usual CMOS silicone to 
new item structures — including carbon 
nanotubes (CNT), graphene, quantum dabs, and 
III-V materials — this book discusses the cutting 
edge in electronic nano gadgets. It gives the 
materials and system structures involved in 
advancing from small scale to nanoelectronics 
with a one-stop, widely inclusive level. 

The nano-semiconductors are divided into three 
sections: a semiconductor that includes carbon 
nanotubes, memory and turn natural gadgets, 
silicon gadgets, and invention like BiCMOS, SOI, 
various developments in 3D reconciliation and 
RAM, and sun-powered cells and compound 
semiconductor gadgets. Givers spread subjects 
ranging from CNT electrical engendering to GaN 
HEMT developments and uses. Half-conductor 
nanocrystals (NCs) are made from an array of 
mixtures. These are referred to as semiconductor 
nanocrystals II-VI, III-V or IV-VI, taking into 
account the occasional table meetings in which 
these components are presented. For example, 
silicone and germanium are bunch IV, GaN, GaP, 
GaAs, InP and InAs are bunch III-V, while semi-
conductors are bunch II-VI, ZnO, ZnS, CdS, 
CdSe, and CdTe. 

Half-conductor nanocrystals (NCs) are made 
using different blends of nanomaterial 
semiconductors. These are referred to as 
semiconductor nanocrystals II-VI, III-V or IV-VI, in 
the light of the periodic table gatherings in which 
these components are created. For eg, silicone 
and germanium are bunch IV, GaN, GaP, GaAs, 
InP and InAs are bunch III-V, while semi-
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conductors are bunch II-VI, ZnO, ZnS, CdS, CdSe, 
and CdTe. 

Nano Semiconductor structure The most significant 
result of the quantum imprisonment effect for 
nanocrystalline semiconductors is the size 
dependence of the band hole. Through controlling 
the exciton of a semiconductor the band hole can be 
tuned to an acceptable limit, depending on the 
dimensionality and control level. 

The knowledge was presented in three-dimensional 
view, so that the structure could be seen all the more 
clearly. Tallness enhancement was implemented to 
assist clients in viewing the 3D structures. In the 
primary example, nanoparticles had an unmistakable 
dispersion, while those in the later example had just 
interacted with each other, forming a line (or the 
distance between nanoparticles might be too tiny to 
even consider resolving). 

In both cases, the nanoparticles ' tallness shifted 
from about 15 to 30 nm, indicating that the lift-off veil 
used in the lithography procedure may have changed 
in different areas, prompting this non-uniform 
example. 

 

APPLICATION OF NANO SEMICONDUCTOR 

As contrasted with their traditional bulk equivalents 
and molecular materials, Nano Semiconductor has 
fascinating physical and chemical properties and 
useful functionalities. Among the most desirable 
properties of these materials are small and extreme 
emission spectra, continuous absorption bands, high 
chemical and photobleaching stability, processability, 
and surface flexibility. The progress of 
"nanochemistry" is expressed in an enormous 
number of publications about the synthesis of 
nanoparticles with semiconductors (Alivisatos, 1996). 
For example, the effect of spatial quantum 

confinement results in a significant change in the 
optical properties of nanomaterials with 
semiconductors. Extremely high scattering (high 
proportion of surface-to-volume), with both physical 
and synthetic properties of the semiconductor, 
affects its optical and surface properties. Thus, 
semiconductor nanomaterials have been the focal 
point of research for around 20 years and have 
pulled in huge enthusiasm for research and 
applications in assorted teaches, for example, 
solidstate physical science, inorganic science, 
physical science, colloid science, materials science, 
and as of late natural sciences, clinical sciences, 
designing, and interdisciplinary fields. Among the 
one of a kind properties of nanomaterials, the 
development of electrons and gaps in 
semiconductor nanomaterials is essentially 
represented by the notable quantum repression, 
and the vehicle properties identified with phonons 
and photons are generally influenced by the size 
and geometry of the materials. The actual surface 
area and surface-tovolume ratio increase 
undoubtedly as the size of the material Applications 
of nanostructures and nanomaterials depend on 
the impossibility of missing physical properties of 
nanosized materials, for example gold 
nanoparticles used as inorganic color to carry 
shades into the glass and as low temperature 
impetus, (ii) the enormous surface area, for 
example. New materials and new properties are 
rolled out for some applications. Models remember 
different natural particles for electronic gadgets, for 
example, sensors (Briseno and Yang 2009; Star et 
al 2003).  Nanobiotechnology is one important 
branch of nanotechnology. Nanobiotechnology 
includes; I the use of nanostructures as highly 
sophisticated scopes, machines or materials in 
biology and/or medicine and (ii) the use of 
biological molecules to assemble nanoscale 
structure (Parak et al 2003). 

CONCLUSION 

Nano Semiconductor are advanced materials 
which have been discussed at length for various 
applications. Nano Semiconductor special physical 
and chemical properties make it ideal for use in 
emerging technologies such as nanoelectronics, 
nanophotonics, energy conversion, nonlinear 
optics, miniaturized sensors and imaging systems, 
solar cells, detectors, photography and 
biomedicine. There are three key steps in the 
advancement of nanoscience and nanotechnology: 
preparation of materials, characterisation of 
properties, and manufacture of devices. Numerous 
physical and chemical methods are furthering the 
preparation of nanomaterials. The selected 
techniques developed for purification and size can 
yield nanocrystals with well-defined structure and 
morphology. 
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