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Circuit-Level Modeling of 10-Gbps Si-Photonic Transceiver

Minkyu Kim, Myungjin Shin, Tongsung Kim, and Woo-Young Choi
Department of Electrical and Electronic Engineering, Yonsei University, Seoul 120-749, Korea

E-mail : minkyu226@yonsei.ac.kr

Recently, there are growing interests in Si-photonics for optical interconnect applications as it can
provide high-performance integrated photonic devices in a cost-effective manner [1]. For
successful design of integrated Si-photonic and electronic circuits for the target interconnect
applications, it is very important to co-simulate photonic devices and electonic circuits on a single
simulation platform. In this paper, we present a behaviour model of Si micro-ring modulator
implemented in Verilog-A, a hardware description language often used for high-level behavioral
modeling of electronic systems, and circuit-level simulation of this behaviour model with other
electronic circuits for 10-Gbps transceiver realization. Fig. 1(a) shows the block diagram for the
target transceiver. The electronic circuit block is composed of PRBS generator and error-rate tester
that allow on-chip self-testing, for serializer and deserializer, modulator driver and transimpedance
amplifier. The optical block consists of Si micro-ring resonator and Ge photodetector. Fig. 1(b) and
(c) are trasmitted and received eye diagrams, respectively, obained from the simulation done
entirely in Spice. With such co-simulation of photonic devices and electronic circuits, design
optimization of the entire Si-photonic transceiver can be easily performed allowing more successful

implementation of the target optical interconnects in a more cost-effective manner.
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Fig 1. (a) Block diagram of Si-photonic transceiver and
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[1] X. Zheng et al., Optics Express(2011), Vol. 19, No. 6
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