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Characteristics of Top-Surface-Emitting Microlasers
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Structures, fabrication, and characteristics of top-surface-emitting GaAs four quantum well microlaser
are described. The microlasers have good room-temperature CW characteristics. The maximum CW
laser output is >3 mW from a 30 ym diameter microlaser and the maximum differential quantum
efficiency is >70% from a 10 yum diameter microlaser. Active surface emitting laser logic devices are
designed and fabricated as a discrete version of a top-surface-emitting laser and heterojunction photot-
ransistor. The active surface emitting laser logic device have high optical gain (>20 overall, >200
differential) and very high on/off ratio. Two-dimensional arrays of top-surface-emitting microlasers
and active surface emitting laser logic devices will be critical elements for optical computing, photonic

switching and neural network applications.



