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A Study on the Fabrication of the Strained GalnAs/GalnAsP/InP

for Semiconductor Optical Amplifier

Yoon-Ho Park, Tchang-Hee Hong

Abstract

Semiconductor optical amplifiers(SOA) have been widely studied because of
iU's flexibility compared to the fiber amplifiers. Besides their general purpose
usage  such  as in line  amplifiers, boosters, and  pre-amplifiers in - optcal
networks, SOA  can offer nonlinear characteristics which can be applied to
cross  gain - modulationtNGM),  cross  phase  modulation(XPM),  four  wave
mixing(FWAD,  wnd - wave-length - converters  for  the  wavelength division
multuplexingt WD svstems.

In this study. the gain characteristics of the strained structure numerically
and the optimized stramed quantum well for the polarization insensitve SOA.

The peak wavelength of material gain was fitted to the photo luminescence
experimental dati

The quantum well structures used m this calculation are consisted of three
GaAs superlattice lavers i GalnAs well. The latuce mismatch between (vaAs
and InP is 2.8%. The number of GaAs superlattice lavers and their thickness
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determine the average strain of the well. At the GaAs superlattice layers, the
increase of light-hole mass causes the slope of wave function to be more
convex while the decrease of heavy-hole mass leads it to be more concave,
and the heavy-hole envelop functions will suppressed in this results.

Therefore this structure enhances the TM mode gain coefficient with good
efficiency because the light-hole band is lifted up whereas the heavy-hole
band is lowered down. Additionally, it shows 3dB gain bandwidth of 100nm in
1.55um wavelength system.

It shows design of the multi-layer anti-reflection(AR) coatings for optimum
construction of broadband photonic devices, and also establishment of the
optimum condition for the one-layer AR coating and multi-layer AR coatings.
Ion-beam is wused with electron-beam evaporation in the fabrication of
multi-layer AR coating system.

The characteristics of semiconductor optical amplifier coated with SiQ; and
TiO2 double layer have the reflectivity below 0.01% and 30nm wide bandwidth
at 1.55um.

GalnAs quantum well structure having three GaAs superlattice layers and
Si02/TiOz double layer AR coatings proposed in this study are expected to be
used in making a wide band polarization independent semiconductor optical

amplifier practically.
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