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In this thesis, we describe the study on a leresgiisted surface-emitting semiconductor laser famacost and compac
optical module.

In the first chapter, we explain about the demaddw-cost and small-size optical modules in higipacity networks
We discuss on the issues in the case that we eseotiventional semiconductor laser, such as digathfeedback (DFB
lasers.

In the second chapter, we propose a novel lengriatied surface-emitting DFB laser (LISEL), which sists of DFB
cavity, integrated mirror, and integrated lensstive issues discussed in the first chapter. Andsk@w its fabrication
process and evaluated characteristics. Integrgtimeesses of the mirror and the lens with very hégicuracy werg
developed by optimizing each etching process. Hhbeidated LISEL showed the same output power asdneentional
DFB laser, with very narrow far-field patterns doehe integrated lens.

In the third chapter, we discuss on the opticalptiog between the LISEL and a single-mode fiber EJMA theoretical
calculation showed the LISEL with focused beam d@adhieve high-coupling efficiency, and the faltiecbLISEL based orn
the calculation showed the coupling efficiency2B-dB.

In the fourth chapter, we discuss on the higredpeperation of the LISEL. By adopting the shortityaof 15Qum, a
high-speed characteristic, namely, a relaxationHason frequency, was improved as compared to dbeventional DFB
laser with longer cavity. The fabricated LISEL shemliclear eye opening at 25 Gb/s up to°T00

In the fifth chapter, we discuss on a novel nmakeGalnNAs as a laser active layer to improve ttigh-speed
characteristic at higher temperature. By removingc@htamination from GalnNAs, we improved its criistay, and
achieved enough threshold current for practical use

In the sixth chapter, we discuss on a facet-freeture, which consists of the distributed Bragitector mirror, absorptior
layer, and window structure, to reduce the fabidcatost of the LISEL. The same laser charactegsds the conventiong
laser with facets were obtained by the laser withgroposed facet-free structure.

In the seventh chapter, we summarize this studygaredsome future prospects.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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