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Abstract: The heating distribution of vertical cavity surface emitting laser array ( VCSEL) is ana-
lyzed. The heating source is simplified and the heat transport model is established. The Comsol Mul-
tiphysics software is used for all numerical simulations. The temperature rise is computed by chan-
ging the cell diameter and gap between the adjacent cells. Three kinds of arrays are manufactured
4 x4, 5x5 and 8 x8. The power are 580, 1 440 and 2 100 mW, the corresponding power density
are 115, 374 and 853 W/cm’, respectively. The values of temperature rise at 4 A are 120, 58 and
38 °C, which are obtained by redshift of wavelength. The arrays made up of small size cells can

effectively reduce the thermal crosstalk and improve the output power.
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Table 1 The main parameters of material

Material k/ (W-m™' - K" c/(- kg™ - K™) p/(kg+ m™>)
Chip 45 327 5.32 x10°
In 81.6 233 7.29 x10°
Cu 400 385 8.7 x10°
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Fig.2 Temperature distribution of (a) bottom-emitting and
(b) top-emitting arrays. (c¢) Temperature distribu-

tion of the middle row of the two kinds of arrays.
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(a) The dependence of the output power on current for different arrays. The dependence of spectrum on current for dif-
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