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Abstract In order to solve the problems existed in the calculation of self heating in the active layer of semiconductor
lasers, a new model for simulating the self-heating is introduced. The heat source induced by the carrier injection is
analyzed. And the method for calculating the conductance of hetero-junction is also investigated to improve the
precision of calculated joule heat. Edge emitting laser is fabricated, and the width of P-contact and stripe of fabricated
laser are 10 pm and 20 pm, respectively. From the simulation result, the heat source density deduced from the
traditional experience model is much lower than that from the optimized thermal model suggested. Thus a lower
temperature rising is proposed in the experience model. By testing the shift of the lasing characteristics at different
injected currents, the temperature of active layer is gained. Finally, the change of temperature with injected current
obtained from simulation and testing is compared. The temperature rising gained from the experience model is lower
than that of the experimental one. However, the new optimized model solves this problem. As a result of the
optimized model, the maximum deviation between simulated temperature rising and tested one is about 0.2 K when
the injected current is above the threshold current.
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Table 1 Characteristic parameters of the laser and material

Parameter Value
Band gap of barrier E;/eV 1.63
Band gap of well E; /eV 1.49
Internal quantum efficiency 7 0.9
Lasing wavelength A /nm 830
Electron charge g /C 1.6X10°"
Absorption efficient ¢;/cm ™ 8
Reflectivity of the back mirror Ry 0.99
Reflectivity of the front mirror Ry 0.3
Boltzmann constant k,/(J/K) 1.38X10°%
Junction voltage V,/V 1.5

Effective conduction band density of states N¢/em™*

Effective valence band density of states Ny /ecm™*

Heat capacity C /(] g '+ C™1)

Density p /(g + cm™*)

Thermal conductivity of Al,Ga;,—,As &k /(W eecem '« C
Electrical conductivity of Auga,/(Q '+ em™ 1)

Thermal conductivity of Au ky,/(Weem '« C™1)

2.5X10" X (0.063+0. 0832)**, x<C0.45

2.5X10" X (0.85—0.142)**, x>>0.45
2.5X 10" X (0.51+40. 252)%*
0.33+0.12x
5.32—1.56x
0.55—2.12x+2. 482
2.1X10°
301
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