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In this project, 1550 nm VCSEL (Vertical-Cavity Surface-Emitting

Laser) was epitaxy by MOCVD system has been simulated and fabricated
using wafer bonding and proton-implanted. The processes and
measurement systems of the 1550 nm VCSEL were also been established.
Because of the wafer quality of N-InGaAs will degrade when the N
content >0.5%, the material of active region in 1550nm is replaced by
InGaAlAs, which is lattice matching with InP substrate. By concerning of
wafer quality, the wafer consists of bottom-DBR and active region and
the wafer only consist of top-DBR were respectively grown. These two
wafers were bonded together successfully by wafer bonding.

The VCSEL wafer consists of InP/InGaAlAs bottom-DBR,
InGaAlAs active region and 10 pairs of TiO,/SiO, top-DBR was
successfully optical pumped by 990nm Ti: sapphire laser. The F-P dip of
the VCSEL was about at 1558 nm, the lasing wavelength is 1562 nm and
the threshold pumping power is 30mW which is about 2KA/cm® of
threshold current density.

To optimize the opto-electronics characteristics of proton-implanted
1550 nm VCSEL, the energy of implanted was about 550 Kev obtained
by the Trim simulator. Additionally, the opto-electronic measurement
system of long wavelength was established to measure the L-I-V

characteristics, near-field pattern and spectrum of the VCSEL.
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