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[Abstract]

Long wavelength semiconductor laser diode based on InGaAsP/InP material is one of
key devices for high-speed optical fiber communication systems. Various
characteristics of the device including reliability and cost issues should be
continuously improved in response to a rapid progress of the systems. The paper
describes the research on the characteristic improvement of the laser especially
focusing on basic structure, cavity structure, and optimization of multiple quantum
well structure.

A newly developed buried heterostructure using p-InP substrate named
PPIBH(P-substrate Partially Inverted Buried Heterostructure) and insertion of
BDR(Band Discoﬁtinuity Reduction) layer have given a low threshold and wide
temperature operation.

DFB-LD(Distributed Feedback Laser Diode) that has a single wavelength oscillation
is the most common light source for high-speed optical transmission. The coupling
constant that éharacterizes performance of the laser can be precisely controlled by a
newly developed grating structure named BG(Buried Grating). The coupling constant
has been optimized to improve the characteristics including distortion characteristics
for analogue application using the structure. The multiple quantum well structure
has been also optimized to improve high frequency response.

As a result, high speéd of 10Gbps and high temperature operation of 85C has been

achieved.
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