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Objective

To develop a high power Vertical Cavity Surface Emitting Laser (VCSEL) for the high-speed optical interconnect and Light Detection and
Ranging (LIDAR) imaging using GaAs and Si platform.

VCSEL Structures

Top p-type
GaAs/AlGaAs DBR (16)

} InGaAs/GaAs QWs (3)

Bottom n-type
GaAs/AlGaAs DBR (30)

GaAs or SrTiO,/Si
Substrate

Fabricated Devices
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* Two different aperture diameters: 9um and 18um

Fabrication Process Flow
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MATERIAL CONTROL

2” GaAs/AlGaAs/InGaAs on
GaAs-wafer

200nm SiO, Deposition
(etch mask)
Lithography |

(mesa definition)

Si0, dry etch (etch mask)
PR removal

Top DBR dry etch
(mesa definition)

Lithography Il (p-contact)

P-contact evaporation
(Ti/Pt/Au)

Metal lift-off

N-contact evaporation
(Au/Ge/Au/Ni/Au)

Contact annealing

Measurement &
Characterization

MATERIAL CONTROL

Photoluminescence Characterization
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* Photoluminescence
measured from VCSEL
test structure (without
top DBR mirrors)
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Reflectivitv Characterization
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* Reflectivity spectrum is
simulated by Transfer
Matrix Method (TMM)
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the optical confinement of
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Current-Voltage-Power Characteristics

+ Series resistance has linear dependence with temperature
* Threshold current density: 1.10kA/cm? at 20°C.

Slope Efficiency (a.u./mA)
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Emission Spectrum

» Lasing wavelength: 987nm
e Linewidth: 0.4nm
* Threshold current: ~I1mA

Thermal Properties
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* Higher threshold current
density for aperture diameter of

9um

* Linear change of slope
efficiency and threshold
current density as the increase
in temperature

* The red-shift behavior of
emission wavelength at higher
injection current
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