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Facts

Semiconductor lasers:

* Cheap and smallest Lasers available

» Easy fabrication

» Mass produced

« Gain medium is a p-n junction diode

» Used for fiber optic communication
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Theory: Concept

Requirements for lasing:

* Diode must be forward biased.
*Population inversion must occur
*Electrons and holes both have to
be in the junction
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Theory: Math

When calculating the population inversion and threshold values
these are the key parameters:
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Figure 15-8 A plot of the peak gain vme. of Figure 15-7 as a function of the inversio
at T = 300 K. i



Types of Stuctures
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Double Heterostructure

Calculating output Power and efficiency:
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Lasing Orientation
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Figure 15-15 A buried heterostructure laser [20],

Figure 16-13 A schematic cross section of a vertical cavity surface emitting semiconductor
laser based on the GalnAlAs alloy system.



Questions




Additional Notes
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Figure 16-9 A GaAs—GaAlAs cw injection laser with a corrugated inferface. The insert sho_“
a scanning electron microscope photograph of the layered structure. The feedback is in third
order (£ = 3) and is provided by a corrugation with a period A = 3AJ2 = 0.345 um. The
thin (0.2 um) p-Gag,A ;As layer provides a potential barrier which confines the injected
clectrons to the active (p-GaAs) layer, thus increasing the gain. (After Reference [11].)
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Figure 15-4 Electrons are injected at a rate of JfeV per unit volume (f =

the conduction band of a semiconductor.
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