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Abstract
waveguide in silicon-on-insulator (SOD), a novel tapered spot-size converter (SSC) is designed. which is constructed

In order to improve the coupling efficiency between the single-mode fiber and the nano-silicon-wire

with a tapered silicon waveguide and an overlaid rectangular hybrid sol-gel SiO, waveguide. Simulation analysis,
which is performed with the three-dimensional beam propagation method (3D-BPM) at A= 1550 nm with semi-TE
polarization. shows that the coupling efficiency can be up to 95% (loss of 0.22 dB) ., which is very promising for high
coupling efficiency between the single-mode fiber and the nano-silicon-wire waveguide.
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Fig.1 Schematic diagram of SSC in optical system
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Fig. 2 Schematic diagram of tapered waveguide SSC
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Fig. 3 Fabrication process of fiber-coupling waveguides
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Fig. 4 Calculated conversion efficiency dependence on parameters of tapered waveguide
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Fig. 5 Simulation result of SSC using 3D-BPM

4 4 18

BT — BT T 4 i 5 SSCL R A e
JBE 2t SiO, SRR G I T m il T2 i fk 7 28 1F
FIHIVE T 2. R A 3D-BPM 1 J5 1 %t % 11 19 45 ¥
BEATRERLA AL 345 T 95 K I A A SR . IR
FF SOT By Al A %505 1 18] 4 3 SSC 248t 17—
MRS TITE

5 F X

1 K. Yamada, T. Tsuchizawa, T. Watanabe et al.. Silicon wire
waveguiding system: fundamental characteristics and applications
[J1. Electronics and Communication in Japan, Part2, 2006,
89(3): 42~55

2 Liu Xu, Xiao Jinbiao, Sun Xiaohan. Alignment and coupling
between planar lightwave circuit chip and wedge-shaped fiber[ J].
Acta Optica Sinica , 2007, 27(4): 680~684
X, E AR, IVNEE. BB RE Sk SR 2 & PR T 6
JeE RS A AT )], R FAR, 2007, 27(4): 680~684

3 Dong Zuoren, Xia Zhiping, Qin Shibo e al.. Analyses and
experimental study of a N X N optical switch using two-facet
reflective mirrors[J]. Chinese J. Lasers, 2007, 34(2): 234~238
FAEN T B SF, TR 5B NOCN S IT 56 /Yy
Rtk o T ML W gE 0], F Bk, 2007, 34(2) . 234~238

4 H. Yoshida, T. Sato, K. Ohiraet al.. A novel thin-overcladding
spot-size  converter  for  efficient silicion-wire  optical
interconnections and waveguide circuits[ CJ. Group IV Photonics .
2008 5th IEEE International Conforence, 2008: 377~379

5 Xuejun Xu, Jinzhong Yu e al.. An investigation of the mode
characteristics of SOI submicron rib waveguides using the film
mode matching method[J]. J. Opt. A:Pure Appl. Opt, 2009,
11(1): 015568

6 Vilson R, Almeida, R. Robert ez al.. Nanotaper for compact
mode conversion[ J]. Opt. Lett., 2003, 28(15): 1302~1304

7 S. J. McNab, N. Moll, Y. A. Vlasov. Ultra-low loss photonic
integrated circuit with membrane-type photonic crystal
waveguides[ J]. Opt. Express, 2003, 11(22): 2927~2939

8 Wang Yue, Hu Xiongwei, Li Jianguang et al.. Realization of
MMI power spliter by UV-light imprinting technique using hybrid
Sol-Gel SiO, materials [ J ]. Chin. Phys. Lett., 2008,
25. 3693~3695

9 M. D. Feit, J. A. Fleck. Light propagation in graded-index
optical fibers[J]. Appl. Opt., 1978, 17(24) : 3990~3998

10 R. Scarmozzino, A. Gopinath R. Pregla e al.. Numerical
techniques for modeling guided-wave photonic devices[ ] ]. IEEE.
J. Sel. Top. Quantum Electron. , 2000, 6(1): 150~162



