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BASIC IDEA OF
CONDUCTIVITYM
MOBILITY AND
DRIFT VELOCITY
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Conductivity Equation

General Form

1
6c=—=n
ek 1

o = conductivity (ohm-m)?

p = resistivity (ohm-m)

n = carrier density  (# of carriers/m3)
q = electriccharge 1.6x10° (C)

K = mobility (m2/(V-s))




CONDUCTIVITY
EQUATION
CONSIDERING
ELECTRONS AND
HOLES

Conductivity Equation (Cont.)

Insulators (n=p)

o = nqu, + pqu, —=> |0 = n;q (K. + 1)

o = conductivity (ohm-m)?

n, = intrinsic carrier density  (# of carriers/m?3)
q = electric charge 1.6x101° (C)

M, = electron mobility (m2/(V-s))

W, = electron hole mobility  (m?/(V-s))

*There will not be an insulator example calculation due to extremely low conductivity.




SOME MORE IDEA

ABOUT DRIFT Drift Velocity Calculation
VELOCITY e ,.

« n - Free electrons (of charge e) travel a displacement |/,
in atime At, through a cross-sectional area A, at a
current density j, The drift velocity is:

V, == 0~
ne ned

Note: the (-) sign indicates the direction of (positive -
conventional) current, which is opposite to the direction
of the velocity of the electrons
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4 -~ gand Theory of Solids
/M 145
P E ,tox:: close together, each energy state will
IC bx;t' into N_energy states. IfN — a large Va.lue,
sp sepm-ation between the energy states is very
ihe as to develop a quasi-continuous band.
255mtess - .
atoms iS illustrated in Fig. 6.4.
o The width of a band is a function of (i) the

CO N c E PT O F 1o into two distinct states when the tw
s,,teSPm's arer. If now N atoms a.r::,
: , %a
smal each energy level splits into a band of
gth of the interaction and (ii) the overlap

& prought 1€
POTENTIAL i €0l e formation of b
cnergY levels. he o.nna ion of band for 1s and
with reducing separations between the %__
is
petween the neighbouring atoms.

Distance between atoms —>
Fig. 6.4 Formation of bands for 1s and 2s states

6.3 Periodic potential in a crystal

The potential ener, P.E.) of an i icini i
s g gy ( ) electron in the vicinity of an atomic nucleus of charge
Ze?

4meQT (6-3.1)

V =—

where 7 is the electron-nucleus separation and €o the permittivity of free space.

) .The variat.on of V with r for an isolated atom
:l cl;lu'!.;tn:t?d in Fig. 6.5. When a number of v
. Cryst:;: e;hare brought close together to form o
s pOten’t'ale P.E.- of an electron is the sum of +Ze g
The POten:;’ lenergxes due to the individual nuclei.
an infinite 1a enerEy as a function of distance for
sxdesistin ?lle-:dunen;?nonal crystal would appear

in Fig. 6.6 i.e, the variation of potential

variation of potential energy with

energy ig R
s a periodic function of the distance, with  Fig.6.5
Paced nuclei. distance for an isolated atom
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.Flg. 6.6 Variation of potential energy with dista

nce for a one-dlmenslonal crystal -




