Applied Physics N.FI#)3, 2020, 10(2), 125-130 Hans X
Published Online February 2020 in Hans. http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2020.102015

Thermal Analysis of Micro-Disk Cavity
Semiconductor Laser Array

Jinghang Yang, Changling Yan", Chao Pang, Yuan Feng, Yongqin Hao, Hui Li, Jianjia Zhang,
Yunzhen Yue

State Key Lab on High Power Semiconductor Lasers, Changchun University of Science and Technology,
Changchun Jilin

Email: ‘changling_yan@126.com

Received: Jan. 16'h, 2020; accepted: Jan. 315‘, 2020; published: Feb. 7'h, 2020

Abstract

Micro-cavity lasers have been widely studied because of their advantages such as simple geometry,
small size, low threshold, dynamic mode operation and easy integration with other electronic
components. For micro-disk cavity lasers that have achieved directional output, the output power
can be effectively increased by array distribution. This paper uses ANSYS finite element analysis
software to simulate the heat dissipation model of micro-cavity semiconductor laser. On the basis
of exploring the heat dissipation mode of the micro-cavity laser array, the temperature variation
rule of the chip is obtained by changing the cycle of the laser array. The results show that a mi-
cro-cavity laser array with a radius of 100 um can achieve a better heat dissipation effect when the
array period is 550 pm.
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Table 1. Modeling parameters in ANSYS simulation
& 1. ANSYS BRIl i IE S

By PRk JRF(um) HGFEE K (wiem-K)
R Ti-Pt-Au 3645 100 JE B 0.25 2.8
DR 2 3 f INg53Gag.47AS 643 100 JEEF 0.02 0.05
FESE InP 244 100 JE B 3.50 0.68
HIRE INg53Ga0.47AS/INg 5,Al0.48AS 4% 100 JE R 2.68 0.01
TSR InP 2245 100 JE B 3.50 0.68
N InP 300 * 1600 * 140 0.60
T AR Au-Ge-Ni 300 * 1600 * 0.25 0.44
In S5} In 300 * 1600 * 7.00 0.82
Cu #Jit Cu 300 * 1600 * 600 3.98
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Figure 1. Micro-disk cavity semiconductor laser array model
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Figure 2. Heat flux vector diagram of micro-cavity laser array
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Figure 3. (a) 250 um; (b) 450 pum; (c) 550 um; (d) 700 pm array periodic heat distribution cloud map
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Figure 4. Curves of periodic and temperature variations of arrays
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