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A Study on the Enhancement of Refractive Index in

TicLiTaOs Optical Waveguides by Zn-Vapor Diffusion
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Abstract

A double diffusion technique

waveguides 1n LiTaOs It consists

is developed to

enhance the effective mode
of Zn diffusion from the vapor phase at relatively

index of optical
low

temperatures (750-8007C), into waveguides initially produced by Ti indiffusion at higher temperature

(1150-1200C).

Both X- and Z-cut substrates are investigated. A model that combines profiles of

both diffusion is formulated to calculate the expected effective index values for planar waveguides.
Good agreement is found between experimental results and model predictions which assume that the
initial Ti profile is not affected by the lower temperature Zn diffusion. Effective index enhancements
as high as 0.005 and 0.003 are obtained by this method for the fundamental extraordinary and

ordinary modes, respectively.
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Table 1. Diffusion conditions for Ti and Zn-
vapor with corresponding effective
waveguides depth (X and Z designate
substrate cuts, subscripts e, o refer to
extraordinary and ordinary polarizat-
ion)

Sample Ti Diffusion Zn Vapor Diffusion

r(A) T(C) thr) dlumy TCC) thr)  dum)

X4 e 335 1150 14 2.83 800 6 4.02

0 2.64 4.24
X5 e 290 1200 9 2.85 750 9 3.03
o 265 3.15
Z5 e 290 1200 9 4.2 750 9 350
0 3.86 2.85
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Table 2. Surface and efective index changes for
Ti and Ti/Zn diffusion, and index
enhancement An of the fundamental
mode (Subscripts refer to extraordinary
and ordinary polarization)
Sample An(Ti nedTi) AndZn)  ngdTivZn)  6n
Measured Calculated  measured
X4 e 00174 21944 0008 2.1999 2.2005 0.0055
o 0.0106 21841 0.0038 2.1868 2.1868 0.0027
X5 e 0.0164 21936 0.0056 21968 2.1971 0.0032
o 0011 21845 0.0036 2.1864 2.1866 0.0019
Z5 e 00122 21916  0.00537 2.1947 2.1950 0.0031
o 0.01 21855 0.00324 21865 2.1867 0.001
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