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InGaAlP-Based Red Vertical-Cavity Surface-Emitting Lasers for High-Speed POF Data Links
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Vertical-cavity surface-emitting lasers (VCSELS) are very attractive devices for use as light sources in low-cost, high-speed data
links, because the output beam is emitted in a direction vertical to the substrate and the lasers can be as easily assembled as light-

emitting diodes (LEDSs).

Toshiba has successfully fabricated InGaAlP-based red VCSELs suitable for plastic optical fiber (POF)-based, low-cost, high-
speed data links. A maximum continuous-wave (CW) lasing temperature of 60 C, the highest value for red VCSELs emitting at
wavelength regions shorter than 670 nm, has been realized with a very circular and narrow laser beam.
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Schematic diagram of red VCSEL
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Far field profile of output beam
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Temperature dependence of threshold current
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Maximum CW lasing temperature as function of current aperture size
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Heat flow simulation for red VCSEL
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Calculated thermal resistance as function of current aperture size
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