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Semiconductor
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Semiconductor

Semiconductor InSb GaAs GaP ZnSe
Eg (eV) 0.18 1.42 2.25 2.7

leV=1.6x10"17

300 K =0.026 eV
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Crystal Silicon
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Silicon ingot
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Silicon wafers
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Covalent bonding of the silicon atom
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Excitation of electrons from VB to CB
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Electron and Hole In intrinsic silicon
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Electron and Hole In intrinsic silicon
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Electron and Hole In intrinsic silicon

The external causes include
effects such as light energy In
the form of photons and
thermal energy (heat) from the
surrounding medium.

.le Valence electrons At room temperature there are
- /] - approximately 1.5 x 1010 free
= .@. & carriers in 1 cm? of intrinsic

silicon.

Electronic Devices and Circuit Theory — Boylestad, Nashelsky




Fluid motion in a glass tube
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Extrinsic semiconductor
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Extrinsic semiconductor
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Electron versus Hole Flow
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Majority and Minority Carriers
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Energy band diagram
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Energy band diagram
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Two-dimensional view of the Si crystal

A two-dimensional pictorial view
of the Si crystal showing covalent
bonds as two lines where each
line Is a valence electron.
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Arsenic-doped Si crystal
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Boron-doped Si crystal
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Strong and weak donors and acceptors

conduction band
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The effective mass

The effective mass IS
a guantum mechanical
quantity that behaves
In the same way as
the inertial mass In
classical mechanics.
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The effective mass

Si Ge GaAs InAs AlAs Electron and hole
effective masses, m,

and m,, normalized to
the free electron mass

m,,Imy 0.26 0.12 0.068 0.023 2.0
my,lmg 0.39 0.30 0.50 0.30 0.3

-
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f Electron kinetic energy

Both electrons and holes tend to seek
their lowest energy positions. Electrons
tend to fall in the energy band diagram.
£y Holes float up like bubbles in water.

E.

Increasing electron energy
Increasing hole energy

i Hole kinetic energy
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