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Table 1  Comparison of observed interplanar spacing

with reported values

Observed ASTM
Clmlpmlem ( hikl)

d/nm d/nm
TiC 0.2495 0. 2500 (111)
TiC 0.2166 0.2166 (200)
TiC 0.1299 0. 1305 (311)
Ti 0.2520 0. 2557 (010)
Ti 0.2374 0.2342 (002)
Ti 0.2245 0.2244 (011)
Ti0 0.4031 0. 4140 (120)
TiO 0.2907 0.2948 (111)
TiO 0.2430 0.2443 (131)
TiO 0.2373 0.2391 (ETI)
Diamond 0.2061 0. 2060 (111)
Diamond 0.1265 0.1261 (220)
Diamond 0. 1079 0. 1075 (311)
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Investigation of Diamond/Ti/Ni/Au Metallization Scheme Applied
in Semiconductor Lasers for Thermal Management

Pan Cunhai', Li Junyue'., Hua Jizhen’ and Wang Shaoyan®

(1 Faculty of Materials Science and Engineering, Tianjin University, Tianjin 300072, China)
(2 The 13th Institute, Ministry of EI. Shijiazhuang 050051, China)
(3 H ebei Science Academy, Shijiazhuang 050081, China)

Abstract: A novel Ti/Ni/Au diamond metallization scheme applied in semiconductor lasers for thermal management is report—

ed. The good adhesion strength between metal layers and diamond substrates is obtained using optimum pretreated, electron

beam evaporation technique, and post-treatment processing. AES analysis shows that the Ni layer of diamond(C)/Ti/Ni/Au

plays an important part in diffusion barrier. XRD indicates that the Ti layer reacts with the prefire diamond substrates to

form TiC and TiO species on the interface during post-deposition annealing at 673K for 2h in vacuum. Further, RBS confirms

that diamond(C)/Ti/Ni/Au is of good thermal stability at 673K for lh in vacuum. Using a same semiconductor laser scheme,

the thermal impedance of diamond thermal management is only 40% of AIN thermal management.
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