NI
it
Zascys Uon®

SYRIAN ARAB REPUBLIC
DAMASCUS UNIVERSITY

Higher Institute For Laser Research
and Applications

Al A padl &) sgandl

Sulia Sad aa.nla

iz 5 g Sl sgaal

(o ik )l Gganl (el agaall 0840 g Sl g 5iSI ) jRe Dl e

Generalities

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

e Dbrief history : from Bernard—Duraffourg
condition up to hetrostructure lasers

e Basic concepts of homostructures lasers
and hetrostructure semiconductors
lasers

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

heterostructure lasers

¢ Introduction

o 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

o Exercises
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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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General principles and basic

structures of semiconductor lasers
e Bernard-Duraffourg condition
o longitudinal modes, modespacing

il Jall Al Al g dalad) (g alall
S8 53l Ciladl (e
Bernard—Duraffourg Li e

LYy Jealdll 5 a0l LlaY) o




NI
it
Zascys Umve

SYRIAN ARAB REPUBLIC
DAMASCUS UNIVERSITY

Higher Institute For Laser Research
and Applications

Al A padl &) sgandl

Sulia Sad f\ul;

iz 5 g Sl sgaal

(o ik )l Gganl (el agaall 0840 g Sl g 5iSI ) jRe Dl e

o lasing condition and gain required for
lasing

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

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

¢ 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

e small signal modulation current: laser
modulation response

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

e Thermal detectors

o Bolometer
o Thermopile detectors
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o Pyroelectric detectors
Quantum detectors

o Which materiel must we chose?

o Semiconductor Materials for

Quantum detectors

Photoresistor
Photodiodes(Characteristics of
Photodiode, configuration : photovoltaic
or photoconduction, Equivalent
operating circuits)
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Semiconductor Optical Amplifiers
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e  Optical amplifier parameters (SOA as
exemple)
e External modulation : tea ) Jasdll e
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o Longitudinal Amplitude
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o Transverse Amplitude Oshll Jae o
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o Phase Modulator
Exercises
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