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Abstract

structure of multi-tube semiconductor lasers based on a microchannel heat sink packaging. Based on the simulation using

To realize the continuous pumping source output of high-power semiconductor lasers, we design a stacked

finite element analysis software, this structure can expand the heat transfer channel of a single-tube semiconductor laser by
assisting heat sink and cylindrical fins inside the microchannel. Additionally, the heat conduction effect is enhanced
compared with the traditional groove microchannel. Furthermore, the oblique fin structure is optimized to control the
water flow rate and promote the mixed flow effect, further improving the heat dissipation performance of the microchannel
and power fitting on multiple single tubes under its packaging. The theoretical maximum output power can reach 128. 75 W,
which can realize the pumping of multi-tube semiconductor lasers in continuous working mode and meet their heat
dissipation needs under the premise of low cooling power consumption required for microchannel heat sinking.
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Fig. 1 Schematic diagram of package model structure
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Table 1 Material parameters

Structure Material Size /(mm X mm X mm) Thermal conductivity /(W+m '-K™")
Heat source GaAs 4X0.5X0.1 o7

Submount WCu 4.5X2X0.4 170

Submount Diamond 11.7X5.5X0.3 1800
Microchannel Cu 11.7X8.8X1.6 398
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Fig. 2 Schematic diagram of the microchannel heat sink structures. (a) Grooved microchannels; (b) cylindrical microchannels
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Table 2 Grid independent verification

Maximum temperature

Meshing accuracy  Number of node .
of the chip /°C

Coarse 597329 63. 05
Medium 1344678 63.23
Fine 2227463 63.87
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Fig. 3 Two models of microchannel temperature contour hot cloud plot. (a) Grooved microchannels; (b) cylindrical microchannels

A4 RHEGHGEE S5 . (a) DIEDR R R 5 (b) Al ) i 4]

Fig. 4 Structure of the oblique wing microchannel. (a) Schematic

diagram of the cut; (b) schematic of the internal planing
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optimization. (a) Cylindrical microchannels; (b) oblique

microchannels
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temperature rise plot of each single tube
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