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Multimode Interference 1 X 3 Splitter Incorporated With Functions
of Electroabsorption Modulator

Liu Yexin Chen Xiaowen Xing Xiaobo Wu Tianhong Fu Sijing
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(State Key Laboratory of Optoelectronic Materials and Technologies, Department Physics, Sun Yat-sen University,
Guangzhou 510275)

Abstract: Based on the quantum-confined Stark effect, a novel multimode interference 12X 3 splitter incorporated
with functions of electroabsorption modulator is proposed. The operating principle of the devices is analyzed in detail.
On the basis of predefined ridge waveguide parameters which are length of 275 ym, width of 10 pym and thickness of
0.2 pm, a GaAs/AlGaAs multiple quantum well multimode interference 1 X 3 splitter is fabricated, coplanar
waveguide structure is applied for electrode. The wave propagation characteristics of the splitter are numerically
simulated by the finite difference beam propagation method and experimentally investigated. The static modulation
characteristic of the device is also tested. When the applied direct current voltage is 3 V, Gauss beam with
wavelength of 0.86 um is symmetrically incident to the center of multimode waveguide, electroabsorption modulation
depth is upto 90 % , and bandwidth is 2 GHz.

Key words: multimode interference; quantum-confined Stark effect; guided-mode propagation analysis; finite
difference beam propagation method
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Fig.4 Simulation of MMI splitter operation by

finite difference-beam propagation method
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