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Simulation of Ridge Lasers of Low Threshold

Current and Small Beam Divergence

Student: Hsu-Kuo Huang Advisor: Dr. Su-Lin Yang

Institute of Electrophysics
National Chiao Tung University

Abstract

In this study, we used ISE-TCAD simulation tools to design and analyze low
threshold current density and low divergence.angle InGaAs quantum well lasers at
wavelength of 980 nm. The main:approach. is toradd two low index layers inserted
between the grad-index separate-confinement heterostructure (GRINSCH) layers and
the cladding layers in the ridge-type semiconductor lasers. The simulation results
reveals that the optical field widely expanded-in the cladding layers and the carriers
and optical field are tightly confined in the active region. A ridge-type laser diode
with small vertical far-field divergence angle and low threshold current density can
thus be obtained. By the design with simulation results, we can get a ridge laser with
horizontal divergence angle of 6.58 degree, vertical divergence angle of 14.64 degree,
and threshold current density of 444 A/ cm? . The vertical divergence angle is about a
half to that of the conventional structured diode lasers, while the threshold current
densities are about the same for our designed lasers and the conventional ones.
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sin Oy =sin6 - cos ¢ (3.16)

sinfy, =sin@-sin ¢ (3.17)
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2
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Ko( xTY y)dxdy
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(3.18)
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