


Fig. 2. FDTD modelling at 1550 nm. (a) Optical power in output waveguides
as a function of cantilever-gap separation. Simulation performed for 1550 nm
light. (b) Optical �eld strength through structure for 1550 nm light for a
cantilever-gap separation of 0.7�m. This separation distance represents the
point of peak power through the top waveguide. (c) Optical �eld strength
through structure for 1550 nm light for a cantilever-gap separation of 0.9�m.
This separation distance represents the point of peak power through the bottom
waveguide.

waveguide as a function of the cantilever to top grating sepa-
ration. It can be clearly seen that optical power in waveguide
1 is at a maximum at separations of 0.7�m, 1.5 � m, and
2.3 �m. Optical power in waveguide 2 is at a maximum at
separations of 0.9�m, 1.7 �m, and 2.5 �m. For the 0.9 �m
separation, there is approximately a 9 dB difference in optical
power between waveguide 1 and waveguide 2. Note that for
this point of maximum power in waveguide 2, there is an
approximate 1.8 dB drop.

Fig. 2(b) shows the optical �eld strength of 1550 nm light
for a cantilever-grating separation of 0.7�m, the majority of
power can be seen to be travelling through the top waveguide
(waveguide 1). Fig. 2(c) shows the optical �eld strength of
1550 nm light for a cantilever-grating separation of 0.9�m,
here the majority of power can be seen to be travelling through
the bottom waveguide (waveguide 2). More optical power
appears to be escaping through the substrate for this case that
for the case of the 0.7�m simulation.

In order to investigate the optical bandwidth of the system,
simulations were run for a wavelength range from 1340 nm to
1835 nm. Fig. 3 indicates that the effect appears to be broad-

Fig. 3. FDTD modelling from 1340 nm to 1835 nm. Top: Optical power in
output waveguides as a function of optical wavelength when the cantilever-
grating separation is 700 nm. Bottom: Optical power in output waveguides
as a function of optical wavelength when the cantilever-grating separation is
900 nm.

band enough for use across the entire optical C-band (1530�
1565nm).

IV. CONCLUSION

We have presented a novel design based on MEMS and
silicon photonics which can be used as a cross-bar switch.
At an operating wavelength of 1550 nm, simulations show
that the light is switched into the receiving waveguide with a
power ef�ciency of 1.8 dB, and that the difference in power
in the two output waveguides is 9 dB. Further simulations
show that the switch should comfortably operate in the optical
telecommunications C-band of (1530� 1565nm).

REFERENCES

[1] G. Wu, A. R. Mirza, S. K. Gamage, L. Ukrainczyk, N. Shashidhar,
G. Wruck, and M. Ruda, “Design and use of compact lensed �bers
for low cost packaging of optical MEMS components,”Journal of
Micromechanics and Microengineering, vol. 14, no. 10, p. 1367, 2004.

[2] D. A. Horsley, W. O. Davis, K. J. Hogan, M. R. Hart, E. C. Ying,
M. Chaparala, B. Behin, M. J. Daneman, and M.-H. Kiang, “Optical and
mechanical performance of a novel magnetically actuated MEMS-based
optical switch,” Journal of Microelectromechanical Systems, vol. 14,
no. 2, pp. 274–284, Apr. 2005.

[3] G. Putrino, A. Keating, M. Martyniuk, L. Faraone, and J. Dell, “Integrated
Resonant Optical Readout Applicable to Large Arrays of MEMS Beams,”
IEEE Photonics Technology Letters, vol. 24, no. 24, pp. 2243 –2246, Dec.
2012.

[4] A. F. Oskooi, D. Roundy, M. Ibanescu, P. Bermel, J. Joannopoulos, and
S. G. Johnson, “Meep: A �exible free-software package for electromag-
netic simulations by the FDTD method,”Computer Physics Communica-
tions, vol. 181, no. 3, pp. 687–702, Mar. 2010, 00911.

NUSOD 2016

10




