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 answersSemiconductor lasers can be used in a variety of applications, including digital imaging, video disc players, and video
disc burners. A conventional semiconductor laser has a diode region embedded within a semiconductor substrate, and a contact

region which is coupled to the substrate and comprises one or more layers of contact metal. An active region of the laser is
formed by the interaction of photons emitted from the diode region with the contact region. This interaction gives rise to

electron-hole recombination. In a first conventional type of laser (termed a “vertical cavity laser” or VCSEL), the active region
is formed within a layer of a gain medium material, and includes a plurality of mirrors formed over the gain region. In a second
type of conventional semiconductor laser (termed a “surface emitting laser” or SEL), the active region is formed within a layer
of gain medium material, and includes a pair of parallel mirrors formed over the gain region. Many applications require a laser
which has a narrow beam and is tunable. The term “tunable” means that the emitted light can be chosen to have a frequency in

the visible or near infrared spectrum. By tuning the laser, the emission wavelength of the laser can be chosen to match the
transmission or absorption spectrum of a given material. Thus, the laser can be used to generate pulses of light which are

impinges on a target material, thereby burning, abrading, or otherwise modifying the target material. Conventional lasers can be
tuned by thermally tuning the gain medium of the laser. The gain medium comprises the active region of the laser, and can

include one or more layers of semiconductor or non-semiconductor materials, doped to provide one or more types of dopant
atoms. The laser gain medium is doped by diffusing dopant atoms into the material, and then annealing the substrate to anneal

the dopant atoms into the substrate. Thermal tuning is achieved by controlling the temperature of the substrate during this
annealing operation. Thus, the gain medium of the laser can be thermally tuned. Another conventional type of laser has a thin
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film gain medium. In this laser, one or more layers of a thin film material (e.g., a III-V compound such as GaAs, InP, or AlAs)
are grown on a substrate. The thin film is doped by diffusing dopant atoms into the film, and then annealing the substrate to
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