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Abstract

Based on the theoretical analysis of thermal characteristics and heat dissipation modes of mi-
cro-disk cavity semiconductor lasers, a physical heat dissipation model of inverted encapsulated
micro-disk cavity semiconductor lasers is established. Aiming at the thermal characteristics of in-
verted encapsulated micro-disk cavity semiconductor lasers under steady state operation, the ef-
fects of three solders on heat dissipation of micro-disk cavity semiconductor lasers are analyzed
by using ANSYS finite element analysis software, namely In, Sng2Aug.s, Sno4slnosz, and AIN radia-
tors. The results show that the heat dissipation effect of In solder is better, the chip temperature
rise is 4.506 K; the heat dissipation effect of Sng.4gIngs2 solder is worse; the maximum temperature
rise is 6.501 K; and the heat dissipation effect of Sno2Aug.s solder is slightly worse than that of In
solder, but not more than 0.1 K. The heat diffusion area of AIN radiator is larger, and the heat dis-
sipation effect is greatly affected by the size of the radiator. In terms of thermal expansion coeffi-
cient, thermal stability of solder and cost of solder, In solder is suitable for general experiments,
and Sno2Augg is suitable for rigorous scientific research experiments or batch production.
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Figure 1. Structural schematic diagram of inverted encapsulated micro-disk cavity semiconductor lasers
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Figure 2. (a) Reverse-encapsulated micro-cavity semiconductor laser model; (b) Model of AIN radiator inverted encapsu-
lated micro-cavity semiconductor lasers
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Table 1. Modeling parameters in ANSYS simulation
= 1. ANSYS RHFHZIR S

2R ops JRF (um) HGFHR K (WwemK)
T LR Au-Ge-Ni 200 * 200 * 0.25 0.44
HIE)E InP 200 * 200 * 140 0.60
THESE InP Fe42 90 JEFE 3.5 0.68
HEZ Ing53Gag 47As/Ing 52Aly 4sAs F4% 90 JEJE 2.68 0.01
FSE InP 24590 JEHE 3.5 0.68
WA e Ing 53Gag 47As 42 90 JEFE 0.02 0.05
- HAR Ti-Pt-Au 42 90 JEFE 0.25 2.8
FEk In 200 * 200 * 4 .6 0.82
Cu #A3T Cu 200 * 200 * 500 3.98

3.2. BIER

N BT B s e 2 AR B B, R —AR B NIRRT R, EER R IERLE
HFERAMS, HMSE TS HESRE P A RIERASRINE 2 From. X8 fR T AT M &I
Iy, WEREIRE N 298 K, 54 E A SRR R B 20 W(m*'C), fEEEE, L. FERSE

DOI: 10.12677/app.2019.92010 90 JAREE /B


https://doi.org/10.12677/app.2019.92010

Az 55

HEINERAT o 48NN 1A, TAEHREN 6V, EilhE N6 W, HENIIENTmW i, 24
PPN 5.993 W AKX EEAEAREMN L RS ES, BRI i, X =R X X
=AM v 2R, GIRZE: V,=n’d =1x0.0122x2.68x10* =1.2x10"em’ 5 F NI T2
V,=mx0.0122x3.5x107* =1.6x107 ecm® o WX = HA R IAEN 80%, W'FZE T 10%, NI JRIX I
PR 4% 10° Wimm?, 352 SRR A RBGE 2 HI A 3.7 x 10° W/mm’s

Table 2. Heat dissipating material parameters
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Hx kL ST (pm) T3 (w/emk) IR REC)
SRR Sng,Augg 200 * 200 * 4.6 0.57 16x10°
1241 2 Sng4sng s 200 * 200 * 4.6 0.34 20x10°
PR3 In 200 * 200 * 4.6 0.82 29%10°
[ CYay AIN 150 * 150 * 300 3.19 45x107
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Figure 3. Thermal analysis results of Sng 43Ing s, solder reverse packaging
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Figure 4. Thermal analysis results of Sny,Aug g solder reverse packaging
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Figure 5. Thermal analysis results of In solder reverse packaging
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Figure 6. Thermal analysis and calculating results of AIN radiator reverse packaging
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