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1000 W Continuous Laser Diode Planar Array and the Silicon
Micro-Channel Cooling Module

DAI Te-li, LIANG Yi-ping, LUO Yu-jing
(Physics and Info-Technic College, Chongqing Normal University, Chongqing 400047, China)

Abstract The 1000 W continuous laser diode planar array is made up of 30 diode bars at the wavelength of 808 nm
with each power of 40 W and forms a rectangle luminescence aperture of 12 mmX70 mm. These bars was mounted
on modular microchannel cooled headsinks (MCC) and can continuously emit the laser by the coolant passing
through MCC under 0.5 MPa pressure. The total continuous power is 1060 W and the average power density is
126 W/cm® at wavelength of 808 nm when the current is fixed 50 A, Five uniformity K-type thermoelectric couples
are placed on the different five silicon headsinks of the planar array and used to measure the temperature increase
with the loss thermal power. The measuring result of thermal impedance of the planar array is about 0, 009 C /W,
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Fig. 1 Measurement of the microchannel cooler
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Fig. 2 Principle of heat exchange in the microchannel cooler
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Fig. 3 A diode bar mounted on the microchannel cooler
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Fig.4 CW power-current curve of a diode bar mounted

on the microchannel cooler
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Fig.5 1000 W continuous laser diode planar array is made

up of 30 diode bars as 6 X5 manner and a rectangle of

12 mmX 70 mm luminescence area

silver lead
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Fig. 7 Volt-current curve of the 1000 W continuous

laser diode planar array
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Fig. 8 CW power-current curve of the 1000 W continuous

laser diode planar array
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Fig.9 Lines of the least-squares linear fit to measured
data for the temperature rise versus the thermal

power dissipated under different pressure
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