; The imperfections (defects) developed in crystals gives some characteristic change:‘m ﬂl\e pfopertmsog
Jionic compound, These properties of solids are directly related to their composition, their lattice strugtyr,
and the nature of bonds, We shall now study some of the properties of ARG
1. Electrical properties
2. Magnetic properties
3. Dielectric properties

1. Electrical properties
Elsetrical tan ductivity of solids may arise through the motion of electrons or positive holes or through the

motion of ions. Conduction through ions or positive holes is due to electronic imperfection. The conduction
through electrons is called n-type conduction and through positive holes is C?HEd i type conduction. Furs
ionic solids where conduction take place only through motion of ions are lonic solids can conduct electric
current in the molten or solution state.

Types of conductors : (i) good conductors, (ii) insulators, (iii) semi-conductors.‘ ‘
(i) Good conductors. These allow the maximum portion of the applied electric field to flow through them,

The electrical conductivity of good conductors is of the order of 10° ohm™" cm™. ex. Metals.
(ii) Insulators. They do not practically allow the electric current to flow through them, the electrical conductivity

is of the order of 10 ohm-' cm™'. ex. : Organic solid and inorganic solids
(iii) Semi-conductors. At room temperature, semi-conductors allow a portion of electric current to flow

through them. Actually, electrical conductivity of a serni-conductor at normal temperatiure lies between that
of a good conductor and an insulator; it is in the range of 10~ to 102 ohm~'cm™".
Two types : (2) intrinsic (b) extrinsic.
(a) Intrinsic semi-conductors. (Semi-conductors due to thermal defects). At 0 K, pure silicog and germanium
act as insulators because electrons fixed in covalent bonds are not available for, @ However, at
higher temperatures some of the covalent bonds are broken and the gased become freeto
move in the crystal and thus conduct electric current. This r& iS known as intrinsic conduction,
as it can be introduced in the crystal without ade bstance
(b) Extrinsic semi-conductors. (Se ﬁ\ ct uetoi &ﬁfcts ). Silicon and germanium (group
14 elements), in pure state, h v lect lcal % er, the electrical conductivity of these
elements is greatly, Ye»ﬁ by the addl element belonging to group 13 (Ill) orgroup 15
V), t y@ f&roup 14 (lV |Ilcon or germanium. Introduction of group 15and group 13
elemens td'the crystal lattice of e ements (Sior Ge) produces n-type semi-conductors and p-type
semi-conductors respectively. :
(i) n-Type semi-conductors. This type of semi-conductor is produced (X) due to metal excess defegt'aud :
(b) by adding trace amounts of group 15 element (P, As) to extremely pure germanium or silicon byam
called doping. 3
(ii) p-Type semi-conductors. This type of semi-conductors are produced (a) due to metal deﬁaienqdeﬁaﬂ&
and (b) by adding impurity atoms containing less electrons (i.e. atoms of group 13) than the pmmufam?
to the insulator lattice.
Applications of semi conductors. Alarge variety of semi-conductors have baen pww e fe
types of combinations.
(i) Elements of group 14 (Si, Ge) and group 15 (P, As, Sh).
(i) Elements of group 13 (B, Ga) and group 14 (Si, Ge)
~ (iii) Elcments of group 13 and group 15, e.g. InSh, AIP
e (:v) Elements of group 12 and group 16, e. g.ZnS, CdS, CdSe, HgTc
s pmpertles cf a sem1~c.onducter are considerably changad d@pﬁﬁd'
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