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Table 1 Experimental condition and result of proton-exchanged sample in Fig. 2 and Fig. 3

Proton-exchanged ) o Waveguide
Sample . Extraodinary mode refractive index
Tr(C) t (h) depth( gm)
1 273 7.84 | 2.3160 2.3090 2.2950 2.2845 2.2666 2.2452 2.2204 3.130
2 273 5.58 | 2.3161 2.3060 2.2908 2.2702 2.2438 2. 2132 2. 546
3 273 3.25 | 2.3150 2.3007 2.2781 2.2471 2.2099 2.04
4 273 2.0 2.3093 2.2867 2.2520 2.2069 1.6
5 250 9.33 | 2.3164 2.3066 2.2925 2.2722 2.2474 2. 2173 2. 604
6 250 5.58 | 2.3143 2.2991 2.2755 2.2424 2.2045 1.99
7 250 2.42 | 2.3080 2.2771 2.2280 1.318
8 223 7.84 | 2.3102 2.2874 2.2506 2.2042 1. 563
9 223 5.58 | 2.3091 2.2802 2.2356 1.377
10 203 7.84 | 2.2991 2.2492 0. 985
11 203 5.0 2.2876 2.2153 0.76
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Table 2 Values of effective diffusion coefficient D(7') at various exchange temperatures
T(C) D(T) (um*/h) | T(C) D(T) (pm*/h) | T(C) D(T) (pm®/h) | T (C) D(T) (um’/h)

203 0.12 223 0. 30 250 0. 69 273 1. 18
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Table 3 Comparison of proton-exchanged waveguide parameters for
benzoic | phosphoric' " and stearic acids

Benzoic acid Phosphoric acid Stearic acid
Index profile step graded step
An 0.12 0. 145 0.118
@ (kJ/ mol) 94 82.94 69
Do (pm*/h) 7.36% 10’ 0. 64x 10’ 5.0% 10°
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(a) Variation of surface index of refractive change with annealing time:

( b) Variation of waveguide depth change with annealing time

Table 4 Annealing parameters of PE waveguides fabricated using stearic acid (7. = 350°C)

Sample Exchange time( h) c p C2 q
1 1 0.082 - 0.1 1.38 0.57
2 2 0. 091 - 0.083 1.55 0.56
3 4 0. 097 - 0. 068 1.74 0.56
4 6 0.101 - 0. 060 1.94 0.56
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Effect of Annealing on Proton-exchanged LiNb(O: Waveguides
Fabricated Using Stearic Acid

Zhao Souan
(Department of Electronic Engineering, Jinan University, Guangzhou 510632)
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Abstract Characterization of proton-exchanged optical planar waveguides in z —cut
LiNbOs fabricated using stearic acid and effects of annealing on the index profile,
the waveguide depth, the surface index changed and propagation loss have been
studied systematically. Waveguide propagation losses decrease with annealing time
and the variation in the surface refractive index and waveguide depth with annealing
time follows a power law relationship. The annealing process is shown to be an ef-
fective means of improving and modifying waveguide properties.
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