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An asymmetric heterostructure waveguide structure
for semiconductor lasers
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of Science and Technology, Changchun 130022, China;
2. College of Physics, Jilin University, Changchun 130023 China )

Abstract: An epitaxy structure with asymmetric hetero-structure waveguide for diode laser is presented, which was opti-
mized by selecting material system and thickness of each layer. The different designs in P-confinement and N-confine-
ment reduce voltage loss and meet the requirement of high power and high electro-optical efficiency. Based on the theory
of transportation and confinement, the principal output characteristics were analyzed and simulated. After that, a 1060
nm diode laser with single quantum well and asymmetric hetero-structure waveguide was fabricated and characterized.
The measurement results show that asymmetric hetero-structure waveguide is effective to reduce voltage loss and improve
the confinement of injection carriers and electro-optical efficiency.
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Fig.1 Schematic of semiconductor laser with asymmetric
hetero-structure waveguide
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Fig.2 (a) Epitaxy of asymmetric broad waveguide; (b)
Epitaxy of asymmetric hetero-structure waveguide
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Fig.3  [-P-V curves for devices with asymmetric hetero-
structure
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Fig.4 Comparison of wall-plug efficiency of two kinds of
epitaxy structures
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Fig.5 Energy bands for epitaxy a (left) and epitaxy b
(right). No. 1 and No. 2 represent the offsets of conduction
band and valence band, respectively
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bands for epitaxy a and b
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Fig. 7 CW output characteristics of semiconductor laser
with asymmetric hetero-structure waveguide
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Fig.8 Output characteristics comparison of semiconductor
laser with two kinds of waveguide structures and the same
cavity length (1mm) and width (97pm)
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