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ABSTRACT

This paper will give us knowledge about
conduction in semiconductor and energy
bands and the process of conduction in
conduction band in semiconductor. This will
also tell about the how conduction takes
place in the semiconductor and what is it
useful for and how conduction in

semiconductor takes place. We will know
about the different type of band and the
conduction take place in semiconductor
material and how with the help of electron
and holes it takes place.

INTRODUCTION
A semiconductor is a material, which

has electrical conductivity between that of
a conductor such as copper and that of
an insulator such as glass. Semiconductors
are the foundation of modern electronics,
including transistors, solar cells, light-

emitting diodes (LEDs), quantum dots and
digital and analog integrated circuits. The
modern understanding of the properties of a
semiconductor relies on quantum physics to
explain the movement

of electrons and holes inside a lattice. An
increased knowledge of semiconductor
materials and fabrication processes has

made possible continuing increases in the
complexity and speed of integrated
semiconductor devices.

The electrical conductivity of a

semiconductor material increases with
increasing temperature, which is behavior
opposite to that of a metal. Semiconductor
devices can display a range of useful
properties such as passing current more
easily in one direction than the other,
showing variable resistance, and sensitivity
to light or heat. Because the electrical
properties of a semiconductor material can
be modified by controlled addition of

impurities or by the application of electrical

fields or light, devices made from
semiconductors can be used for
amplification, switching, and energy
conversion.
DISCUSSION

1. CONDUCTORS: They are

substances which have the property
to pass different type of energy.

2. INULATORS:They possess no free
charyge carriers and thus are non
conductive.
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3. SEMICONDUCTORS:They ar
solid whose conductivity lie
between the  conductivity ¢

BAND

conductors and insulators. Due
exchange of electrons they achit
nobel gas configuratiol
Semiconducctor arrange as latt
structure.unlike metals the
conductivity inceases with incres
in temperature.

MODEL OF

SEMICONDUCTORS:

Even in semiconductors, there is
band gap, but compared to insulat
it is very small that even at roc
temperature electron can ltlifted
from the valence band to tl
conduction band.

The electrons can move freely &
actas charge carriers.ach electron
also leaves a die in the valenc
band thabther electrons in the sar
valence band fill the ge Thus, one
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gets wandering ltles in the valence
band, viewed as positive char
carriers.

There are always pairs of electrc
and holes, so that there are as m
negative as positive charges,
semiconductor crystal as a whole
neutral. A pure  undoped
semiconductor is known as intrins
semicomluctor. Per cubicentimeter,
there are about '°free electrons
and holes (at room temperatu
Since the electrons always assL
the energetically lowest state, tr
fall back into the valence band a
recombine with the holes if there
no energy supply

At a certaintemperature equilibrium
is arranged between the electrc
elevated to the condtion band and
the electrons falling bac

With increasing temperature t
number of electrons that can leap
band gap is increased, and tl
increasing the conductivity ¢
semiconductor
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102 eneroy
levels

INTRINSIC SEMICONDUCTORS

Semiconductor = material for whic
gap between valence band ¢
conduction band is small ;( gi
width in Siis 1.1 eV, in Ge 0.7 e\
At T = 0, there are no electrons
the conduction band, and t
semiconductor does not condi
(lack of free charge carrier

At T > 0, some electrons he
sufficient thermal kinetic energy
overcome the gap and jump to !
conduction band; fraction rises wi
temperature. e.g. at 200 C (293
Si has 0.9x1010 conduction electrc
per cubic centimeter; at 500 C (3
K) there are 7.4x101(

I'ntrinsic silicon:

8i ions

Electrons

co-valent sllicon

Electrons mo\ng to conduction band
leave “hole” (covalent bond wit
missing electron) behind; unc
influence of applied electric fielc
neighboring electrons can jump ir
the hole, thus creating a new hc
etc. = holes can move under t
influence of an applied ectric field,
just like electrons; both contribute
conduction.

in pure Si and Ge, there are equi
many holes (“p type charg
carriers”) as there are conducti
electrons (“ntype charge carriers’
Pure semiconductors also cal
“intrinsic semiconducors”.

Covalently bonded
crystal of intrinsic
Slllcon

EXTRINSIC

(DOPED)

SEMICONDUCTORS:

P-type: acceptor (pype) impuritie:
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* advantages of dope
semiconductors:" can’tune
conductivity by choice o]
dopingfraction” can choos

“majority carrier” (electron or hole)
can vary doping fraction and/
majority  carrierwithin  piece ¢
semiconductor" can make -n
junctions” (diodes) and“transistol
* P-typesemiconductor remair

electrically neutral asthe number of

International Journal of Research (IJR) Vol-1, Issue-9, October 2014 ISSN 2348-6848

mobile holes under all conditic
remains equal to the number «
acceptors.

* In P4ype conductivity the valanc
electron moves from one covale
bond to another covalent bond unl
N-type where conduction id L
electrons.

e They are trivalent
Example: Si and C

impurit

Extra electron

Gp Y ion

n-typa samiconductar

N- type donor (ntype) impurities
It donates one electron to conduct
band of a pure semiconduct

* They are pentavalent impuri

* These donate electron called exc
electron.

* When donor impurities are added
an intrinsic semiconductor, allowat
energy levels are introduced at ay
small distance below the conducti
band.

» Example: arsenic, bismuth, antimo
or phosphorus.

CONDUCTION IN
SEMICONDUCTORS:

Gp Il lon

a samiconductor

In semiconductors such silicon, each
constituent atom has four outer electrc
each of which pairs with an electron frc
one of four neighboring atoms to form 1
interatomic bonds. Completely pure silic
thus has essentially no electrons availabl
room temperature for electronicnduction,
making it a very poor conductor. Howev
if an atom from column V of the period
table, such as phosphorus, is substitutec
an atom of silicon, four of its five out
electrons will be used for bonding, while 1
fifth will be free to move ithin the crystal.
If the replacement atom comes from colu
[l of the periodic tabl—say, boron—it will
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R
have only three outer electrons, one too few
to complete the four interatomic bonds. The
fact that the crystal would be electrically
neutral was the bond complete means that, if
an electron is missing, the vacancy will have
a positive charge. A neighboring electron
can move into the vacancy, leaving another
vacancy in the electron’s former place. This
vacancy, with its positive charge, is thus
mobile and is called a "hole.” Holesin

semiconductors move about as readily as [7].

electrons do, but, because they are positively
charged, they move in directions opposite to
the motion of electrons.

CONCLUSION: At last | will like to

conclude that the method of conduction in
semiconductor. That is due to electron and
holes as they jump from valance band to
conduction band or even in case of silicon

and germanium how they pair up with [8].

electrons or holes.

REFERANCES:
[1]. Mott, N. F. (1956). On the
transition to metallic

conduction in semiconductors.
Canadian journal of physics
34(12A), 1356-1368.

[2]. Drabble, J. R., & Goldsmid,
H. J. (1961). Thermal
conduction in semiconductors
(p. 235). Oxford: Pergamon

Press.
[3]. Shklovskii, B. I. (1973).
Hopping conduction in

semiconductors subjected to a
strong electric field. SOVIET
‘PHYSICS-—
SEMICONDUCTORS5(12).

[4]. Bhandari, C. M., & Rowe, D.
M. (1988). Thermal

[5].

[6].

conduction in semiconductors
(pp- 8-9). New York: Wiley.
Frohlich, H., & Sewell, G. L.
(1959). Electric conduction in
semiconductors. Proceedings
of the Physical Society4(5),
643.

B.G. Yacobi,Semiconductor
Materials: An Introduction to
Basic Principles Springer
2003_ISBN 0306473615pp.
1-3

As in the Mott formula for
conductivity, see Cutler, M.;
Mott, N. (1969). "Observation
of Anderson Localization in
an Electron GasPhysical
Reviewl81 (3):
1336.Bibcodel969PhRv..181.
1336C doi:10.1103/PhysRev.
181.1336

Meyer, J. R., Hoffman, C. A.,
Antoszewski, J., & Faraone,
L. (1997). Quantitative
mobility spectrum analysis of
multicarrier conduction in
semiconductors. Journal of
applied physics 81(2), 709-
713.

Conduction in SemiconductoBaweta Saini & Neha Yadav

Page | 444



