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Abstract The heat dissipating performance of high-power laser diodes packaged by silicon carbide (SiC) ceramic
submounts is investigated, comparing with the commonly-used aluminum nitride ( AIN) ceramic submounts. The
thermal resistance of SiC and AIN submounts packaged F-mount devices are measured by the thermal resistance
instrument based on the structure function method. The thermal resistance of SiC devices is about 3.0 °C « W',
and the AIN ones is about 3.4 “C « W™ !, The measured thermal resistance of SiC devices is about 14.7 % less than
that of the AIN. The experimental data shows better heat-dissipating performance of SiC submounts. In addition,
the output characteristics of devices packaged by two kinds of submounts are further tested. The output power of
915 nm single emitter of SiC device achieves 15.9 W at the continuous injection of 16 A, while for AIN device, the
value is only 15 W. Test results demonstrate that the SiC packaged laser diode achieves higher power output.
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Fig. 1 Schematic of the F-mount package of laser diodes
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Table 1 Detailed parameters of the material and structure of COS package

) Elastic Poisson  Thermal conductivity /  Specific heat / Thickness in
Layer CTE /(10 K ") .
modulus /GPa ratio (Wem 'K 1) (kJekg '+ K™') experiment /pm

GaAs 6.03 85.3 0.312 45 5.32 110
Cu-SiC 17.00 130.0 0.350 398 0.38 68
SiC 3.90 221.0 0.210 490 0.69 346
Cu-AIN 17.00 130.0 0.350 398 0.38 79
AIN 4.10 270.0 0.260 200 0.69 324
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Fig. 2 (a) Experimental data of temperature coefficient and linearly fitted curve; (b) transient cooling curves;

(¢) structure function curves of laser diodes
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Table 2

Output characteristics of laser diodes packaged by SiC and AIN respectively at 16 A current injection

Number of laser diodes Submount material

Power /W  Electro-optical conversion efficiency /% Wavelength /nm

SiC-1 SiC 15.9 56.8 913.3
SiC-2 SiC 15.5 55.1 913.5
AIN-1 AIN 15.0 53.2 912.8
AIN-2 AIN 15.1 53.9 912.5
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