BYSHBIZFERE
47, 051301 (2010) Laser & Optoelectronics Progress ©2010 ':F' [_[{%,,Ijlﬁ]ﬂ—‘ o f

doi: 10.3788/1op47.051301

FETAng ik AR TIGR D S5 & 23100
TE/TM {55 2%

ol Wy BER B M
IR 2 BRI 27 A3 a8 TR K 0 01 S R BT 8 Py, WL BUMT 310058)
WE AT RN AT R 22377 i, AT T Bl b SR K 2 T A8 Sk R AR Lot 307 17 1
) TE/TM fhidhe 70 SR & o 25 RS 27 1 R 5 45 (108 2 T B /NN A T 200 R, HBESUR L2 5 I — 28 834E,
PR S RIS 100 nm BOh & iE . T AL BRI S R LT )T CA R 58) . RS IX P IR, i

P mde o WA K JE e o BUE V45 BB LA I iR 23 SR A I K K208 17.3 pm, RIS WA s Lk
KT 15dB I, P viEHIERZN —20~10 nm, %5294 50 nm.

KA RO IR A TR dgik Bk

RESES 0436 OCIS  130.5440230.1360 CHAFRIAED A

Design of Compact TE/TM Polarization Beam Splitter Based
on Silicon-on-Insulator Ridge Nanowire Directional Coupler
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(Centre of Optical and Electromagnetic Research, State Key Laboratory for Modern Optical Instrumentation, Zhejiang
University, Hangzhou, Zhejiang 310058, China)

Abstract A compact TE/TM polarization beam splitter (PBS) based on a silicon-on-insulator (SOI) ridge nanowire
directional coupler is designed and optimized by using a finite-element method (FEM) and a finite difference time
domain (FDTD) method. Considering the fabrication precision and the mode mismatching loss in a directional coupler, a
gap width about 100 nm is chosen. The ridge height, the ridge width and the gap of two parallel nanowires are optimized to
have the shortest length for the polarization splitter. The numerical simulations show that the optimized PBS has a short
length of about 17.3 pm, and the waveguide width has a fabrication tolerance of about—20~10 nm, and the bandwidth is
about 50 nm when the extinction ratios for both polarizations are larger than 15 dB.
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Fig.1 Schematic configuration of PBS based on Ge SOI ridge nanowire directional coupler
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Fig.2 Even and odd supermodes of two straight waveguides. (a)TE polarization; (b) TM ploarization
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Fig.3 Mode mismatch loss as the gap increases for different waveguide width (3D FDTD). (a)TE; (b)TM; (c)mode mismatch loss difference
between 2D FDTD and 3D FDTD( with waveguide with 500 nm); (d) mode mismatch loss as the length of the S-bend( L) increases
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Fig.4 Couple length as the waveguide width increases for TE (a) andTM (b) polarization; (c) couple length ratio of TE and TM as the
waveguide width increases; (d) couple length difference between 3D FDTD and FEM for TE and TM
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Fig.5 Extinction ratio versus the length of direct coupler (a), wavelength (b) and waveguide width (c)
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