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Abstract

Based on the theoretical analysis of the thermal characteristics of semiconductor lasers, the model
of c-mount packaging is established by using ANSYS Workbench software. The temperature and
heat flux distribution of single-tube semiconductor laser chips are simulated and analyzed. When
the output power is 10 w, the temperature of traditional c-mount packaging chips is 66.393°C, and
thermal resistance is 4.6 k/w. By adding a layer of graphene with high thermal conductivity be-
tween the heat sink and the laser chip, the heat flux diffusion area is increased; the temperature of
the chip is reduced to 55.587°C; the thermal resistance is 3.5 k/w; and the heat dissipation effect is
obvious. The maximum output power is increased from 15.4 w to 18.5 w. It is found that the out-
put power is increased by 20%.
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Figure 1. Workbench Model of c-mount package structure
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Table 1. Material parameters of the laser
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Figure 2. Relationship between solder thickness and temperature
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Figure 3. Laser temperature distribution cloud image
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Table 2. Graphene layer parameter [10]
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Figure 4. Heat flux vector diagram
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Figure 5. Relationship between graphene layer thickness and chip temperature
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Figure 6. Heat flux vector diagram of the improved structure
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Figure 7. P-I Characteristics with different thermal resistance
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