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A study on fabrication and characterization of directional

coupling optical modulator
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A directional coupler which on the X-cut LiNbOs; substrate is fabricated by using proton
exchange method and 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-aligned method was
used to simplify the fabrication process of the waveguide and to maximize the efficiency of
electric field. The on-off state of modulator has been observered with the switching of the
directional coupler by the electric field effect and also the switching voltage of the directional

coupler has been measured with 8.0 [V].
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Fig. 1.Basic structure of directional coupler.
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Fig. 2. Fabrication process of directional
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Fig. 3. Fabrication process of directional
coupler by proton exchange.
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Fig. 5. The structure of directional coupler.
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Table.1. Output voltage to proton exchange
condition and annealing temperature

A1E(1) PE:150[C160[min]. AT:400[C]
Annealing
time 30( 60| 90120 [150 | 180 {210 |250
[min]
Output
voltage |[1.8 125123 121 |19 [1.85 {15 {12
[V]

AlH(2) PE:200[T]160(min

Annealing
time 30 60 | 90 {120]150 |180 (210 |250
[min]
Output
voltage [2.2 (295125 {2.3 [1.95{1.65 |0.95|0.65
[v]
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Table 2. PE:150[C],60[min],AT:400[C],60[min].
PE:150[ C160[min] , AT:400{C] 60{min]

Volt/div | Time base Vp-plinput) |8[V]
A {50[V] Vp-p(WD) |25[V]
B [200v] | 500ls] Vp-p(W2) |45[mV]
C |59(mv]
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Table 3. PE:200[C1,60[min], AT:400 [C],60[min].
PE: 200[C] 60[min], AT: 400[T] 60
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Volt/div | Time base Vp-plinput) | 8[V]
A |5.0[V] Vp-p(W1) 35[V]
B [20rv) | 500Us) Vpp(W2)  |39[mV]
C |59[mV]
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