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The Study and Prospects of Heat Sink Technology about Semiconductor Lasers
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( Department of Electronic Science and Technology, School of Physics and Engineering, Zhengzhou University,
Zhengzhou 450052, China )

Abstract: Heat dissipation is the crux of all key technologies in high-power semiconductor lasers. Semiconduc-
tor lasers are inherently efficient devices capable of generating very high peak powers, which have an electrical-
to-optical conversion efficiency of 40% to 50%, i.e., 50% to 60% of electric energy converts into thermal energy.
The peak heat flux generated by these devices at the interface where the diode material soldered to the chip
carrier is on the order of 1IKW-cm2. The thermal load there is a limitation in the average power operation of laser
diodes. The solution to heat dissipation of semiconductor laser arrays and stacks will be directly related to
lifetime of lasers, resulting in rapid temperature increase in active parts of lasers, thus leading to catastrophic
optical damage, and sometimes burning out of semiconductor lasers. High-power laser arrays and stacks are
widely used in high-power DPSSL systems and have prospects of development. Therefore, it is necessary to
develop high-power laser arrays and stacks. With the fast development of high-power laser arrays and stacks,
some related key techniques are worth researching.
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