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Abstract

In this thesis, the electrical and thermal properties of proton implanted GaAs
quantum-well vertical-cavity surface-emitting laser(VCSEL) devices were investigated. From
the CW L-I-V characteristics at foom temperature;. it was observed that changes in the active
region size affect the performance of. MVCSELS. The-associated parameters, such as serious
resistance, threshold current, threshold currentdensity, maximum output power, scale
differently with device size. On the other hand, the transverse mode formation of implanted
VCSELSs caused by spatial hole burning (SHB) and self-focusing effect due to thermal lensing
is related to the kink phenomenon in L-1 curve with variant slope efficiency. The emission
spectra in the vicinity of the kink in L-1 curve were shown, and we could see the variation of
transverse mode in the vicinity of the kink in L-I curve to verify this phenomenon further.
Finally, the influence of temperature on VCSEL device was discussed. We observed a thermal
roll-over in the CW L-I characteristics, and we used the measured FP mode wavelengths as a
thermometer to estimate the temperature of active region. In addition, it was also observed the
performance of the VCSEL device changes with temperature, attributed to the variation of the

overlap between the gain peak and the FP resonance mode.



