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The fabrication and performance of optical waveguides by the in-diffusion of titanium
into LiINbO, were investigated. We employ a closed-tube diffusion system and a method
to supply Li. The LiNbO, powder which has the same stoichiometry as the sample
substrate and the Ti-sputtered LiNbO, wafer were placed in closed rectangular (77 X 23 X
21 mm?®) white alundum boat. For most of the experiments, fresh LiNbO,; powder (0.5g)
was used each time. Titanium films were deposited onto y-cut LiNbO, substrates by RF
sputtering from a high-purity (99.999,) titanium. Under the diffusion conditions of
time (8hr) and temperature (1000 °C), we have found that it is possible to obtain single-
mode waveguides (at 6328 A), for Ti-films ranging in thickness between 192 and 460 A .
The fabrication of waveguides is very simple and reproducible and it is possible both to
suppress Li,O out-diffusion and to obtain the waveguides with low loss (~1 db/cm).
Hence this technology is reasonable.

Under the conditions of suppressing Li,O out-diffusion, the characteristics and par-
ameters of the optical waveguides (such as mode index n,,, maximum index change 4n,,
diffusion depth d, diffusion constant D) have been measured and calculated by using the
secant hyperbolic profile (zero order perturbation) and parabolic approximation respe-
ctively, which have not been reported yet.
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