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Abstract: In this study, we designed a new parameter, the temperature impact factor, which considers the spacing
between vertical-cavity surface-emitting laser (VCSEL) array units, size of the oxidation aperture, number of units,
and the input current, and can be used to characterize the degree of thermal crosstalk in the array. Based on this, we
designed an optimization layout algorithm for the VCSEL array and established a thermal-electric coupling model to
verify the benefits of the optimized layout on temperature characteristics. Compared with the conventional layout, the
temperature rise was reduced by 5%. In addition, under the condition of fixed current density and luminous area,
reduction of the oxidation aperture and increasing the number of units can effectively improve the temperature
characteristics of the VCSEL array. The average temperature of the 10 pm oxidation aperture was 30 K lower than

that of the 30 wm oxidation aperture. The research results show that the impact of thermal crosstalk in the VCSEL
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array is effectively reduced and provide guidance for the design of the VCSEL array.

Key words: vertical cavity surface emitting laser; thermal crosstalk ; array design; COMSOL thermoelectric simulation
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Fig.3 Schematic (side view) of the vertical cavity surface-

emitting laser (VCSEL) structure
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