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Design of a pre-emphasis driving circuit using CML with current selectors

ZHANG Ya-wei, ZHOU Li-giang, YANG Tian-jun, CHEN Wei-wei"
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: In this paper, a new pre-emphasis driving circuit is designed with the 0.18 um TSMC CMOS
technique to improve the performance of PIN-diode-based silicon electro-optic modulator. The pre-emphasis
circuit adopts the Current Mode Logic (CML) in which a Low Voltage Differential Signaling (LVDS) module is
engineered to act as a current selector so as to achieve high-speed operation with broadband and low power
consumption. The simulation results show that the electrical response time of PIN-diode-based silicon
electro-optic modulator depends on the overshoot amplitude and overshoot duration of the pre-emphasis driving
signal. When both values of an overshoot amplitude and an overshoot duration are set to be 2V and 0.2 ns
respectively and driven by the proposed pre-emphasis circuit, the electrical response time of PIN-diode-based
silicon electro-optic modulator is reduced by 16.7%, and the operating bandwidth is nearly 4.34 times the
intrinsic bandwidth. In addition, judged by the varying requirements for the switching activity, the average
power consumption can be reduced by 60% at most.

Key words: silicon electro-optic modulator; PIN diode; pre-emphasis; current mode logic; low voltage
differential signaling



