ClLassification of metals.lvsulator Avd Semiconductor

semiconductor ElectronNics:
Materioll Devices anvd SimPle circuit

ONV THE BASIS OF
CONDUCTIVITY

(1) For metals:

S ~102-10%Qm
c~102-10%S/m

They have high conductivity.

(2) For Semiconductors:
S ~10°-10°Qm

c~10°-10°%S/m

TheY have invtermediate

conNduUCLIVILY Lo metals
anNd ivsulators.

(3) For insulators:

S ~10"-10"Qm

6 ~10*-10"S/m

They have low conductivity
o = electrical conductivity

p = resistivity
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SEMICONVDUCTOR AND ITS TYPES

semiconductors exhibit electrical
conNduCLiVitY betweenN covductors
anNnd NoN - Conductors.

IWTRINSIC SEMICONVDUCTORS

(1) PUre Semiconductors are ivtrivsic
semiconductors.

(2) vi= Ve = NP, where, Nve = No. of
free electrons, Nh = No. of hales,
Wi = IVLPiVSic carrier ConvcentratioNy

(3) Exameles:- Ge, Si

EXTRINSIC SEMICONVDUCTORS

(1) \meure or dopred Semiconvductors
are Said to be extrinsic
semiconductors

(2) \mpPUrities are added Lo improve
Conductivity

N - tYPe Semiconductor
Ne >> Nh

(1) Erectrrons are mayority charge
carriers.

(2) HoleS are mivority charge carriers.

(3) Si or Ge doped with PeNtavalent
elements (P.AS, Sb)

P - tYPe SemicoNnductor Nh >> Ne

(1) Si or Ge dored with trivalent ( B, Al)
elements

(2) Erectrons are minvority charge
carriers.

(3) Hole$S are maJority charge carriers

THERMAL €QUILIBRIUM

The electron avd hole Concentration
iV & Semiconvductor iNv thermat
equilibrium is given bY. NeNG = n’
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P — NV JunNctionN diode

P — N JuNCtioN diode iS the
CombinvatioN of P — tYrPe and
N - tYrPe Semiconductor.

P - region haS mobile masority
holeS anvd immobile — ve ions.

N - regioN hatS mobdbile masority
free electrons anvd immobile
PoSitively charged ions.

POTENTIAL BARRIES

Potential barrier iS the potentiol
difference develored across
deeletion region.

VB = 0.7 for SilicoNn

= 0.3 for germanNivm

FORWARD BIAS

v Forward Bias
(1) +ve termival to P - Side
(2) -ve terminval to v - Side
(3) derletion Laver reduced
(4) diffuSion current increases

REVERSE BIAS
IV reverse Bias

(1) -ve termivoil Lo P - Side

(2) +ve termival to v -Side

(3) dePletion Laver ivcreases
(4) diefuSion current iNncreases
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