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Basics of Fiber Optics

 Light Source
— LED
— Laser

e Transport Medium
— Plastic
— Glass

http://en.wikipedia.org/wiki/optical_fiber




lLaser Basics

e P-N Diode
o Quantum Wells
e Distributed Feedback

http://en.wikipedia.org/wiki/Laser_diode
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High Speed Fiber Optics
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Types of Modulation

PCM
Pulse Code
Modulation




High Speed Fiber Optics
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Modulating Light

o Stark Effect A=

- E,,, — atomic energy
— d — eccentricity of orbit, tunnel distance

— E - applied electric field = Eg /CIE

= qdE

atom

Quantum -Confined Stark Effect

Hv — photon energy

E, — bandgap of the well
Ee1 — electron energy _ l(
E, ., — hole energy WS E_C]W v Eel N Ehhl ) Ee
E., — exciton energy




Absorbing Light
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http://compoundsemiconductor.net/cws/article/mag:alzine/17006
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Electroabsorption Modulator

e Similar Structure of DFB
— waveguide
e Made with 111 /V elements

e |InGaAs/ InAlAs
— 1300 and 1550 nm

P-ohmic contact
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Limitations

e Charge dissipation in guantum wells

— G — photon generation rate dn _ G - n _n
— T - recombination lifetime d t T Tes

— T, —escape time

 Large signal voltage

— 10* V/cm for 10s meV E, change




Mark McCarthy

Complete Device

Signal

Alcate| Electro Absorption integrated laser modulator

e insulahon

Medulator

.f'. electrolytic Au pad
Insulator

Source | Alcatel Optronics
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Questions?




