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Application of Electromagnetic Field Analysis to 40 Gbps Optical Receiver Module Development —— by Yoshiak
Uematsu, Tetsuro Kinoshita, Akihide Kakue, Akinori Okayama, Masahiko Sawada, Makoto Itou, Yoshiyuki Sugimoto
Yutaka Moriyama, Masaru Takechi, Sousaku Sawada, Yuuichi Nakamura, Isamu Makino and Masaru Furushou —— As
the signal processing speed of electronic devices increases, transmission capability over 10 Gbps has been required
for printed wiring boards (PWB). In designing these PWB capable of Giga-speed signal transmission, traditional MHz-
based signal integrity simulation results used do not always ensure signal integrity. In 2008, SimDesign Techno-
center, a business unite of Sumitomo Electric System Solution Co., Ltd., developed a new method to overcome this
problem by combining 3-D electro-magnetic (EM) analysis and several GHz signal integrity (SI) simulations. Since
then, this method has enabled us to obtain accurate simulation results even for over 10 Gbps signals.

In this study, this method is applied to 40 Gbps optical receiver modules to optimize signal routing with the aim of
improving transmission characteristics at over 10 Gbps. Firstly, simulation results and measured values are compared
to verify the conformity of analysis models. Next, simulation using a 40 Gbps optical receiver module model is
conducted to consider optimum signal routing. The result shows that this method reduces calculation time without
compromising simulation accuracy, and thus increases simulation trial cycles.

Although some differences are found between simulation results and actual measurements, similar transmission
characteristics are obtained by changing model shapes and improving the modeling method of the adjacent area of a
source injection point. Thus, we have succeeded in eliminating unnecessary design and trial routines by feeding back
these simulation results to the actual PWB design process.

This paper describes mainly challenges in the development of this design method using electro-magnetic simulations
and explains the advantages of the method.

Keywords: 3-D electro-magnetic simulation, signal transmission, transfer impedance, optical receiver, TIA, signal integrity,
10 Gbps, simulation based design, electronics device
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