L—H—g k[+808 nmErEmH AVCSELD 7/ /\—§E&H!
ETa—)LDRASR

808nm Range High-power Fiber-coupled VCSEL Module for Laser Ignition
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ABSTRACT

We developed an 808nm range fiber-coupled high-power VCSEL module as a pump source for laser

ignition. In this module, array output of 311W and fiber output of 204W were obtained (coupling
efficiency was 65%). We realized this module by improvement of external quantum efficiency,
reduction of thermal resistance, and optimization of fiber-coupled design. The module has the highest
power as fiber-coupled VCSEL module as far as we know. By using this VCSEL module, a passively
Q-switched laser output with 2.5mJ x 4 pulses was achieved. This pulse energy is enough to operate an

engine stably.
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Fig. 1 40ch VCSEL array for laser printer of RICOH.
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Fig. 2 Absorption coefficient of YAG.
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Fig. 3 Schematics of each ignition method; (a) Spark
ignition, (b) Laser ignition.
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Fig.4 Schematics of each pumping method; (a) Direct
pumping, (b) With fiber.
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Fig. 5 Cross section of single channel VCSEL.
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Fig. 8 Comparison of IL characteristics before and after
improvement about cavity structure.
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Fig. 9 Construction of our VCSEL module.
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Fig. 12 Lasing spectrum of our VCSEL module.
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