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Abstract A guide—wave electro-optical modulatored directional coupler 1 x 2 was fabricated on LiNbO,
by proton exchange with self-aligned method. After proton exchange process, the waveguide is formed
by annealing process. The relation ship between refractive index change of waveguide and maximum
output was studied along with the annealing time. A self-alinged method was used to simplity the fabri-
cation process of the waveguide and to maximize the efficiency of electric field. The modulatored direc-
tional coupler 1 x 2 has very good figures of merits: The measured crosstalk was -29.5 dB and the mod-
ulating voltage of 8.0 V.
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Fig. 1. Fabrication process of directional coupler
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Fig. 2. Fabrication process of directional coupler by
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Fig. 3. Structure of directional coupler using self-a-

ligned method
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Fig. 5. Aspect of fabricated devices
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Fig. 6. Relation of annealing time v.s. output voltage.
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Fig. 7. Analysis of X-ray diffraction LibO; optical waveguide.
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Table 2. PE:150C, 120min, AT :400C,
60min. PE : 150°C 120min, AT : 400°C, 60min

Vol/div | time base V,m(input)l 8[V]

A | 50[V] V, (W) | 2.95[V]
B 200V] 5000 #s] | Vo o(W)) | 3.9[mV]
C | 50[my] [ Crosstalk J~28.8[dB]

Table 3. PE:200C, 60min, AT: 400C,
60min. PE : 200°C 60min, AT : 400°C, 60min

time base | V,-o(input) |  8[V]

Vol/div p
A | 50[V] }vw(w.)J 35[V]
B | 20[V] |500{us] |V, (W) |39[mV]

‘ Crosstalk [-29.5[dB]

C | 5.0[mv]
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2[V1/div Vp-p' 3. 9{mV]

Fig. 8. Output characterictics of optical wave guide applied square wave PE : 150°C, 120min. AT : 400°C, 60min
(a) input waveguide(W,) (b) coupling waveguide(W.)

Fig. 9. Output characteristics of optical wave guide applied square wave PE : 200°C, 60min, AT : 400°C, 60min.
(a) input waveguide(W.) (b) coupling waveguide(W.)
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