IK Gujral Punjab Technical University
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BTPH104-18 Semiconductor : o B3l P-0 4 Credi
Physics

 Prerequisite (if any): Introduction to Quantum Mechanics desirable Q
d Physics is

" Course Objectives: The aim and objective of the course on Semi
" % introduce the students of B. Tech. class to the formal structure ofl 'semiconductor

E physics so that they can use these in Engineering as per theit requirement.
" Course Outcomes: At the end of the course, the studen@ le to

L£O01 Understand and explain the fundamental pringi
materials and semiconductors

. L£02 Understand and describe the interaction z@ semiconductors in terms of

properties of electronic

fermi golden rule.

£03 Understand and describe the impact of
on electronic circuit performancef

L04 Understand the design, fabrici:i characterization techniques of Engineered
L)

lid-state device capabilities and limitations

semiconductor materials.

L£05 Develop the basic tool @ ch they can study and test the newly developed

devices and other semiiconductor applications.
AILED SYLLABUS

1 ' 3 PART-A

| UNIT-I: CTRONIC MATERIALS (10 lectures)

| ee €lectron theory of metals, Density of states in 1D, 2D, and 3D, Bloch’s

orem for particles in a periodic potential, Energy band diagrams, Kronig-
Penny model (to introduce origin of band gap), Energy bands in solids, E-
k diagram, Direct and indirect bandgaps, Types of electronic materials:
metals, semiconductors, and insulators, Occupation probability, Fermi level,
Effective mass.

SEMICONDUCTORS (10 lectures)
Intrinsic and extrinsic semiconductors, Dependence of Fermi level on carrier-

concentration and temperature (equilibrium carrier statistics), Carrier
generation and recombination, Carrier transport: diffusion and drift, p-n
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UNIT-III:

UNIT-1IV:

fox

junction, Metal-semiconductor junction (Ohmic and Schottky)
Semiconductor materials of interest for optoelectronic devi

PART-B

LIGHT-SEMICONDUCTOR INTERACTION 0 lectures
Optical transitions in bulk semiconductors: @tlon, spontaneou

emission, and stimulated emission; Ei in ¢ cients, Populatio
inversion, application in semiconductor rs;goint density of state
Density of states for phonons, Transitio : i’s golden rule), Optic
loss and gain; Photovoltaic effect, on, Prude model.
MEASUREMENT TECHNIQ (10 lectures
avelength using a semiconductor lase

Measurement for divergence
Measurements for carrier resistivity, hall mobility using Four

point probe and van d method, Hot-point probe measuremen
capacitance-voltage, meas ents, parameter extraction from diode I-

characteristics.
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