Excellent Temperature Performance Lasers Operating in 1.3 Mm Range
Developed with New Material Technology
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Abstract

The characteristics of semiconductor lasers with a communication wavelength of 1.3 to 1.55 um are more
dependent on temperature than those of semiconductor lasers with the shorter wavelength of 0.8 to 1.0 um. For
the new application fields of the next century, it is an urgent task to develop lasers whose characteristics are
not largely affected by temperature changes.

This paper introduces a laser with excellent temperature performance which operates in the 1.3 um
wavelength range and is realized by using a new ternary InGaAs substrate. We can grow a very-deep-potential
guantum well for the 1.3 pm wavelength range on the ternary substrate. Because carrier overflow can be
completely suppressed even at high temperature, this laser has an excellent temperature performance. Research
and development of such a ternary-substrate laser has been conducted under the Real World Computing] RWCO
Project for future optical interconnections, which is promoted by the Ministry of International Trade and Industry.

We developed a laser that operates at a wavelength of 1.23 um at up to 2100 . We have also developed a
laser that has a wavelength of 1.32 um and temperature characteristics which are remarkably better than
those of conventional lasers.

Based on these developments, we also discuss the prospect of applying the ternary substrates to surface-
emitting-type lasers.
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Fig.1-Comparison of temperature dependence of light output versus current characteristics between short wavelength laser and long

wavelength laser.
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Fig.2-Energy bandgap of compound semiconductor and the potential profile of strained quantum well lasers.
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Fig.3-Schematic cross section of fabricated strained quantum well
lasers.
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Fig.4-Light output versus current characteristics of lasers on ternary substrate.
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Fig.5-Comparison of temperature dependence of differential
efficiency.
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Fig.6-Dependence of characteristic temperature T, on the
threshold current density/well.
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