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The Use of EBG Structure for EMI Suppression of 10Gbit/s Optical Transceiver —— by Daisuke Kawase, Hiroyasu
Oomori, Hiroshi Kawamura, Takashi Kondou, Manabu Shiozaki and Hiromi Kurashima —— The fiber optic data
transmission system plays an important role in broadband communication. According to the market trend, data traffic is
significantly increasing and larger throughput of communication systems is required. Many opto-electronic conversion
devices (so called optical transceivers) are used in the system. Because of that, the electro-magnetic noise radiation
becomes a serious consideration. Although the noise level is proportional to the number of transceivers, a qualitative
relationship between the number of transceivers and emission level is not clear. Furthermore, since there’s no general
design guideline to suppress electro-magnetic interference (EMI), it is difficult to solve this problem once it emerges. In
these circumstances, recent dispersion control technology, such as Electro-magnetic Band Gap (EBG), is a potential
solution for this problem. In this paper, the methods of how to predict the total emission level with the superimposed
effect of thousands of transceivers and how to determine the EMI suppression design target are described. Then, the
method of how to reach the targeted noise level with a newly introduced shielding scheme is described. Furthermore, it
is demonstrated that the EBG structure is suitable for optical transceivers. Its verification is shown by utilization of
FEM/FDTD simulation and an experiment of an in-house prototype.
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M. Nishie, “Research and Development of optical datalink,” SEI
technical review, vol.70, p.4 (April 2010)

Sir Lord Rayleigh, “On the resultant of large number of vibrations
of the same pitch and of arbitrary phase”, Philosophical magazine
and journal of science, p.71 (Aug., 1880)

H. Hertz: Electric waves, p.144, Dover pub inc

C. Caloz and T. Itoh, “Novel microwave devices and structures
based on the transmission line approach of meta-materials,” in
IEEE-MTT Int. Symp. Dig., pp. 195-198 (June 2003)

R. Abhari and G.v. Eleftheriades, “Metallo-dielectric electromagnetic
bandgap structures for suppression and isolation of the
parallelplate noise in high-speed circuit,” IEEE Trans. Microw. Theory
Tech., volSl, no.6, pp.1629-1639 (June 2003)

D. Sievenpiper, “High-impedance electromagnetic surfaces,”
Ph.D. dissertation, UCLA electrical engineering department, filed
(January 1999)

W. Rotman, “A Study of Single-Surface Corrugated Guides”, Proc.
IRE 39,952 (1951)

R. Elliot, “On the Theory of Corrugated Plane Surfaces”, IRE Trans.
Ant.Prop. 2,71 (1954)

Nathan Marcuvitz, Waveguide Handbook (IEEE Electromagnetic
Waves Series), The Institution of Engineering and Technology;
First Thus edition (April 1986)

C. Caroz and T. Itoh, “Electromagnetic Metamaterials-Transmission
Line theory and Microwave Applications”, Wiley-Interscience, A
John Wiley & Sons, Inc,, Publication (2006)

KE* ET/\A ABZEFR Bt (I
BRIRET / A RSB RIS

KHFx EBER mET/N\ARABER EE

CIEE - S - VA PR e

EEE &E X7/ RAHAER

15 I3 F UEETNARBER EE

BE RBEX mETN\ARBER JIL—TE
* TREE

2001 FE 7R -SEl 7V ZAllLbE2— - FE1795

—(113)—



