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Coupled with the rapid emergence of lightwave communications, there has been a
growing research and development effort on optical devices. Research interest is expand-
ing from devices compatible with multimode fibers to those compatible with single-mode
fibers, and from devices operating in the 0.8 wm region of the spectrum to devices ca-
pable of operating in the long-wavelength region near 1.3 and 1.6 um. Important is-
sues in improving first-generatoin devices include laser degradation and the operating
life of lasers, yield, stability and self-pulsations of lasers. One goal of work on second-
generation devices is to make available single-transverse-mode lasers compatible with
single-mode fibers. Another goal is to provide source and detector options for the long-
wavelength systems where fiber properties are more favorable. GaAlAs and Si materials
are no longer suitable for these wavelengths, but considerable success with new materials
such as InGaAsP and InGaAs has already been attained. :

A comparison will be made of the methods of epitaxial growth employed to prepare
the heterostructures required for junction lasers and detectors, including liquid-phase
epitaxy, molecular beam epitaxy and vapour-phase epitaxy. In addition, we will review
the basic characteristics of the .new device materials, and of various new structures for
single-mode lasers and detectors.
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