Integration of a CMOS compatible electrically pumped InP
based micro laser
F. Mandorio, P. Rojo Romeo, C. Seassal, X. Letartre, P. Regreny
LEOM, Ecole Centrale de Lyon, 36 Av Guy de Collongue, 69130 Ecully Cedex

fabien.mandorlofec-lyon.fr

J.M. Fedeli
LETI, CEA, 17 rue des Martyrs, 38054, Grenoble Cedex 9

J. Van Campenhout, D. Van Thourhout
Ghent University-IMEC, Dept. of Inf. Technology- St-Pietersnicuwstraat 41,9000 Gent, Belgium

In order to provide an efficient optical link for future optical interconnects, a key issue is to fabricate a micro laser
coupled to a Si waveguide.

Micro disk and Photonic Cristals based lasers mix low space dimensions (Fig 1.} fow threshold and low power
consumption which are critical parameters to introduce optical functionalities. Main difficulties concern contacting,
controlling the radiative recombinations inside the PC structures and coupliong into waveguides.
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Fig 1.4 300 x 130 um structure with a WGM micro disk and details of a H5 PC

The active membrane grown by Solid Source Molecular Beam Epitaxy (SSMBE) on an InP wafer is separated into dies and
bonded on a SOT or a silicon 200 mm water. This membrane contains 3 InAsP based quantum wells emitting at 1.55 pm,
a i+ top contact, and a botiom tunnel junction for the p contact. SOI wafer is used for bottom waveguides, but low cost
solutions using amorphous silicon are also developed, in compliance to the CMOS standards.

The first experimental results (Fig 2.) show that thresholds at room temperature of the electrically driven microdisk
lasers corresponds to 6.5 kA/em?. The coupling of such microlasers into a submicron Si waveguide will be exposed.
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Fig 2 Spectral resulls of an electrically pumped micro disk at room temperature
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