Visible-light Semiconductor Laser
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Abstract

A semiconductor laser which oscillates at a shorter wavelength and has good beam characteristics
such as a small aspect ratio and a small beam astigmatism has been requested so that the density of
optical disk memories can be increased. To satisfy this request, we have developed a visible red-
light AlGalnP semiconductor laser with a unique structure. This laser is a refractive-index waveguide
laser formed on a stepped substrate. The self-aligned current blocking structure of this laser is
formed by a 1-step MOVPE growth by exploiting the difference in p/n impurity absorption between
the inside and outside of each step. Because the current blocking part does not absorb the laser
light, we can obtain a very small astigmatism. In addition, because the characteristic deterioration
due to optical absorption does not occur, we can obtain a very small aspect ratio, even at a narrow
optical stripe width. We have already marketed a high-power 680 nm laser with the above
characteristics, and we are now developing a high-power 660 nm laser. This paper describes the
new 680 nm and 660 nm lasers.
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Fig.1-Conventional laser structure and S® laser structure.
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Fig.2-Doping dependence of p-type and n-type impurities on
substrate orientation.
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Fig.3-Package feature of laser device.
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Fig.4-Light-current characteristics of 680 nm laser.
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Fig.5-Far field patterns of 680 nm laser.
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Fig.6-Beam astigmatism-light characteristics of 680 nm laser.
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Fig.7-Aging characteristics of 680 nm laser.

ooo0OmwOO
I

0 20 40 60 80
0oo0000mAOO

g-8deeonmI 00 O000-00000O
Fig.8-Light-current characteristics of 660 nm laser.
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