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Studies on InGaAs/InGaAlAs Multiple-Quantum-Well

Semiconductor Laser Amplifier

Abstract

InGaAs/InGaAlAs multiple quantum well (MQW) semiconductor laser
amplifier (SLA) is studied in the thesis. The design of InGaAs/InGaAlAs
MQW material structure is finished according to the concrete condition of
molecular beam epitaxy(MBE) equipment used, firstly. The test for epitaxy
wafer shows that it possesses good material quality to manufacture ridge
waveguide (RW) laser and SLA. The analysis of the designed waveguide
structure displays that it has the characteristic of fundamental transverse
modal operation.

Broad-area (BA) and RW lasers are fabricated. Under room temperature
pulsed operation condition, BA laser with threshold current density of
1.42kA/cm? is achieved; RW laser is demonstrated with threshold current of
35SmA and output power of more than 10mW. Compared to the same material
RW laser manufactured previously in the laboratory, threshold current of RW
laser is reduced by 50%.

A method to computer the TE- and TM- mode facet reflectivity of SLA
with multilayer slab waveguide structure is presented, which provides a tool
for optimizing parameters of Antireflection (AR) coatings on SLA facets.
Optimal parameters of single-and double-AR coating for InGaAs/ InGaAlAs
MQW SLA are given at the same time.

InGaAs/InGaAlAs MQW SLA is manufactured by using single-layer AR
coating on RW laser facets. For pulsed current of 1000mA, SLA with 730um-
long cavity and 6pm-wide ridge shows 3.2dB signal gain.

LU Yixi (Physical Electronics and Optoelectronics)
Directed by WANG Jianhua, Associate Professor

Key Words: InGaAlAs, Semiconductor lasers, Antireflection coatings,
Semiconductor laser amplifiers
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