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Laser Microchannel Heat Sink
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Key words

heat sink height and the width of the import and export are invariant. Based on the optimized parameters, the pure

Aiming at the uneven heat dissipation induced by the uneven water channel flow of microchannel-heat sink
OCIS codes

for original curamik, the numerical simulation based on FLUENT software is carried out. Optimization scheme is

—

proposed from the aspect of internal structure and the heat sink material. The influence of the microchannel width,
=]

interval and microchannel ridge length on the chip surface temperature rise and pressure drop are obtained, when the

Ni microchannel heat sink is manufactured by selective laser melting technology, and the chip is packaged and

tested. The results show that thermal resistance of microchannel heat sink reaches 0.39 K/W, the pressure drop

reaches 140 kPa, which can meet the need of 80 W semiconductor laser cooling requirements.
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Fig. 1 Structure of microchannel heat sink
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Fig. 2 Basic geometry of heat sink for numerical simulation. (a) Entity region; (b) after simplification
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Table 1  Chemical component of the pure Ni powder (mass fraction, %)
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Fig. 3 Simulation of curamik microchannel heat sink. (a) Pressure; (b) speed; (c) temperature
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Fig. 4 Speed figure of inflow channel and backwater hole. (a) Speed figure of inflow channel;

(b) speed figure of backwater hole
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Fig. 6 Structure of microchannel heat sink after structure optimization
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Fig. 9 Flow rate comparison of cach channel before and after optimization
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Fig. 10 (a) Temperature rise of chip versus the intervals of microchannel; (b) pressure drop of

chip versus the intervals of microchannel
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Fig. 11 (a) Temperature rise of chip versus the widths of microchannel; (b) pressure drop of

chip versus the widths of microchannel
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chip versus the ridge length of microchannel
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