High speed micromechanically tunable Surface Emitting Laser with Si-MEMS technology
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‘We have developed a novel high-speed micromechanically tunable surface emitting laser with S-MEMS
technology. This laser consists of a half VCSEL (Vertical Cavity Surface Emitting Laser) chip without a
one-side dielectric mirror and a micromachined SOI (Silicon on Insulator) substrate with a concave
mirror. These two chips are bonded together using a high-accuracy metal thermo compression bonding
method. High-speed, wide-wavelength tuning is achieved by applying a variable voltage between the
silicon membrane with the mirror and the silicon substrate. In the prototype, we have achieved high-
performance wavelength modulation over 500 kHz, a wide tuning range of 55 nm without any mode-hop,
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and a side mode suppression ratio of over 60 dB. This is a world-class product in its field.
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