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Source of Smart Solutions

High-Speed modulation with VCSELs

State-of-the-art

High speed VCSEL applications:

. Short-reach optical links in Datacenters, supercomputers,.. “r | oM /16M-Finisar

. LIDAR (3D imaging), mobiles >>> 940 nm-arrays 321 cur-Tus/TUB-VIS-WUT
. Optical cables (USB, video)

Our approach = Vertically Integrated Electro-

el Absorption Modulator on a VCSEL
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= High devices density, small footprint

Data rate improvement requires:
Increased intrinsic bandwidth (limited)
Advanced modulation formats
Wavelength or Frequency Demultiplexing

=> Solution not based on direct-current modulation:
Not (intrinsically) limited by carriers/laser
dynamics

Modelisation & Design

Double microcavity resonant system:
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Strong coupling disrupts the VCSEL
CW emission 0 2 4 6 8 10
Moderate coupling gives maximized
frequency bandwidth
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allows to: o
- Check the DBR central wavelength, 00 25 - gﬁthtimz-?h} 10.0 Scanning Electron Microscope Secondary lon Mass
- Track the VCSEL FP resonance, cross-section view of the grown Spectrometry of the EAM-VCSEL
- Track and adjust the middle and top In-situ measurements during the EAM-VCSEL structure structure
DBR wavelength EAM-VCSEL epitaxy: This result highlights that there is no
- Track and adjust the EAM FP detuning a) Wafer curvature time drift of the Al concentration
— Fab yield increase b) Reflectometry

Optical results

Room temperature post-growth FTIR
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Achievements

* Vertically integrated VCSEL |/ Electro-absorber modulator (EAM): Original and efficient approach for overpass the limits of directly-modulated VCSELs

* Design/modelling of electro-optical behavior of the EAM-VCSEL

* MBE growth with in-situ monitoring: reflectometry + wafer curvature

* EAM-VCSEL growth requires high precision: Best performances (moderate coupling) requires an error of less than +/-0.5% on the EAM cavity thickness

LAAS-CNRS Acknowledgments: RENATECH (French Network of Technology Platforms) at LAAS-CNRS e areieE el TS e
/ Laboratoire d’analyse et Project ANR-19-CE24-0018 avec I'Université Fédérale

d’architecture des systemes Toulouse Midi-Pyrénées
ICMBE - Sheffield - 09/2022




	Slide 1

