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Abstract
damage (COD) of semiconductor laser facet is the main reason which limits the lifetime and output power of laser.
Through analyzing the heat source produced by facet, the model of facet temperature distribution is established and
facet temperature field distribution is analyzed. Antireflection film and high reflection film with diamond passivation

Temperature characteristics of 980 nm semiconductor laser facet are analyzed. Catastrophic optical

film are designed to simulate and contrast facet temperature characteristics of 980 nm semiconductor lasers with and
without diamond passivation film. Simulation results show that the temperature of the former is lower than the latter
of 9. 0626 ‘C. It can effectively reduce the facet temperature and improve the COD threshold of 980 nm
semiconductor laser when coated with diamond passivation film.
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Fig.1 (a) 980 nm semiconductor laser epitaxial material structure; (b) heat source distribution of

semiconductor laser in use
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Table 1 Material characteristic parameters of thin films
Material /IEI\e;l. Cr(:icllu.clgllly) Reifnr;z;ive
Diamond 2000 2.4

Al O, 33 1.62

SiO, 1. 38 1.46

TiO, 1.8 2.3
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Fig. 2 Transmittance curve of front facet film

simulated by TFCalc
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Fig. 3 Reflectence curve of rear facet film

simulated by TFCalc
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Table 2 Material characteristic parameters of 980 nm semiconductor laser

Heat Heat Material
) Length  Width Thickness = ) )
Layer Material conductivity capacity density
/pm /pm /pm I Lk ~
J(Wem '« K™D /(Jeg '« K /(gecem ™)
n" -type GaAs substrate GaAs 1000 500 100 44 0. 327 5. 318
n-type cladding Al s Ga, 7 As 1000 500 1.5 12.15 0. 366 4,852
waveguide GaAs 1000 500 0.6 44 0. 327 5.318
QW In, , Ga, s As 1000 100 0.008 23 0. 344 5.232
waveguide GaAs 1000 500 0.6 44 0. 327 5.318
p ' -type cladding Aly 3 Ga, s As 1000 500 1.5 12.15 0. 366 4,852
pT-type GaAs GaAs 1000 500 0.3 44 0.327 5.318
solder indium 1000 500 7 82 0.23 7.31
heatsink copper 5000 5000 1000 384 0. 383 8.94
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Fig. 4 Temperature distribution of 980 nm semiconductor

laser without diamond film on front facet
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Fig. 5 Temperature distribution of 980 nm semiconductor

laser with diamond film on front facet
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