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Electronics: is the science and technology that involves controlling the conduction of
electrons or other charge carriers in semiconducting materials.
Obijective: to develop the ability of students in analyzing and designing basic electronic
circuits, both digital and analog.
Devices:

1. Diode

2. Bipolar Junction Transistor (BJT)

3. Field Effect Transistor (FET)
Tasks:

1. Over view the physics

2. Study the terminals characteristics

3. Perform DC & ac analysis/design

4. Applications: (a) Digital (logic gates) (b) Analog: amplifiers
Semiconductor Physics: Qualitative study but provides sufficient background
* Silicon & Germanium: (Group 4 of the Periodic Table) W
The outer electron configuration has 4 (Valence of 4) H
* Each of the four covalent electrons of an atom is shared
with an adjacent atom forming a covalent bound. Since such @ &\) @
bound electrons are not free to move, extremely pure crystals
are non conductors. ’@.
* Conductivity increases dramatically when small amount of ov
impurities are introduced into the crystal. The addition of .
impurities is called doping s Free eleckion
Doping: . (l\‘

* An atom of five valence electrons (Arsenic) furnish mobile ,
electrons to the crystal giving an n-type semiconductor. O A
Therefore, majority charge carriers are the negatively chargeds S

Electrons.

* An atom having three valence electrons such as Boron M
results in deficiency of electrons (holes) creating a p-type ~e
semiconductor. Hence, the majority charge carriers are n- f/ }>e
are positive holes.

* There are minority charge carriers that are holes in n-type semiconductors and electrons
in p-type semiconductors. These are generated by the thermal ionization that breaks some
bounds.

pn Junction (Diode)

The diode is no more than a pn junction obtained by fabricating a semiconductor crystal
with adjacent p-type and n-type regions.
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Also, a special attention is given to the physical operation 


of semiconductor devices.








