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Generalities

e Bands of energy, doping(type-n, type-
p), P-N junction and depletion region.

e brief history : from Bernard-Duraffourg
condition up to hetrostructure lasers

e Basic concepts of homostructures lasers
and hetrostructure semiconductors
lasers

e Some Applications and advantages of
semiconductor lasers
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Semiconductor Materials using in

heterostructure lasers

e Introduction

e interrelationship between the band gap
and the lattice constant for several
ternary and quaternary compounds .

e selecting the semiconductor material for
a specific heterostructure laser.

e Bulk semiconductor and Quantum well

e EXxercises
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Semiconductor Heterojunctions

e Depletion Approximation for an
unbiased p-N heterojunction (charge
density, electric field, electrostatic
potential, width of the depletion region)

o Biased p-N heterojunction (electrostatic
potential, width of the depletion region)

e Energy Band Diagram for a P-InP/p-
InGaAsP/N-InP double-heterojunction
structure
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structures of semiconductor lasers

e Bernard-Duraffourg condition

¢ longitudinal modes, modespacing

e lasing condition and gain required for
lasing

o carrier lifetime, differential efficiency,
ohmic losses, recombination losses,
internal optical losses and emitted laser
power

e lateral confinement : narrow stripe,
ridge waveguide, buried heterostructure

o relation between current threshold and
temperature

e packaging
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Dynamics of semiconductor lasers

(Rate equation)

e static conditions : relation between
current and carrier density, relation
between emitting optical power and
bias current

o small signal modulation current: laser
modulation response

e turn on transient
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types of semiconductors lasers
e VCSEL, Vertical-Cavity surface-
Emitting Laser
e DFB, Distributed Feedback Laser
Tunable Laser
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o Parameters of optical detector
(responsivity (sensitivity), spectral
response, response time, dark signal
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(current or voltage) quantum efficiency,
noise equivalent power, detectivity)
Thermal detectors

o Bolometer

o Thermopile detectors

o Pyroelectric detectors
Quantum detectors

o Which materiel must we chose?

o Semiconductor Materials for

Quantum detectors
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e Photoresistor Wendalia o
e Photodiodes(Characteristics of 525558l 3 gall ailiad) gl @
Photodiode, configuration : photovoltaic ) A e AL (i) Jaad) 23 sl
or photoconduction, Equivalent (A8l Jgelall <l la el 4d 55 68
operating circuits) o
O
References
1. Shung Lien Chuang, Physics of Photonic Devices,Second Edition, WILEY,2009
2. Govind P. Agrawal, Niloy K. Dutta, Semiconductor lasers, Second Edition,
Kluwer Academic Publishers, 1995
3. John P Dakin, Robert G W Brown, Handbook of Optoelectronic, CRC Press,

Taylor & Francis Group, LLC, 2006

e gl clelud) 2

g el

(s

3 -




