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Numerical analysis of thermal effects in semiconductor
disk laser with heatspreader
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Abstract; Based on the heat transfer model of vertical external cavity surface emitting semiconductor laser with heatspread-
er, the change in temperature of the quantum well active region has been calculated under different conditions with the finite
element method. The equivalent thermal resistance model has been proposed and calculation formula has been derived for
the maximum temperature of quantum well, the parameters of which are determined by fitting curves. The calculation shows
that the maximum temperature of the quantum well increases linearly with the pump power, while it is nearly inversely pro-
portional to the light spot area. The heatspreader can significantly reduce temperature and its unevenness in the active re-
gion of the quantum well. The equivalent thermal resistance model shows that a larger thermal resistance forms due to the
difficulty of heat flux to spread in the radial direction, thus thermal diffusion capacity of the heatspreader tends to satura-
tion. As a result the thermal performance of silicon carbide is approximately 75% of that of the diamond.
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Table 1 Parameters used in the numerical simulation

Thernal conductivity Absorption coefficient

Material
(W/(m-K)) (pm™)
GaAs 44 0.457
AlAg 91 0

InAs 27
In, ,Ga, sAs 7
Al ¢Gag 4As 11

Diamond 2000

0
1
0
Al 5Gag gsAS 27 1
0

SiC 490 0
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Table 2 The fitted values for parameters in the model

Rpogr + R R R
Parameters DER awi Wb Qw2 B
(C/W) (C/W) (C/W)
Value 26.327 11.804 2.935 8403 35.42
Standard Error 0.999 0.922 0.975 721 8.09
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