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Optical NRZ-to-RZ Modulation Format Conversion Based on

Cross-Phase Modulation Effects in Silicon Micro-Ring Resonator
Ren Yan Song Muping

(Department of Information and Electronic Engineering, Zhejiang University . Hangzhow , Zhejiang 310027, China)

Abstract The optical modulation format conversion is a key technique in the future all-optical communication. An

optical modulation format conversion technique from non-return-to-zero (NRZ) signal to return-to-zero (RZ) signal is
presented, based on the cross-phase modulation (XPM) effect in a silicon micro-ring resonator. When a NRZ signal

acting as the probe and a periodic pulse train as the pump are launched into the silicon micro-ring resonator

— .

synchronously, the power change of the pump corresponding to the rising or falling edge leads to negative or positive
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chirp of the probe frequency caused by XPM. The converted RZ signal can be extracted by utilizing appropriate
modulation
=]

optical band pass filters (OBPFs). The dependence of the quality of converted RZ signal on the power and pulse-width
optical communications;
OCIS codes

of pump is studied, as well as that on the wavelength detuning of an OBPF to the probe. It is shown that the optical
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modulation format conversion can be achieved in a chip by the XPM nonlinear effect of the silicon micro-ring resonator
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Fig. 1 Structure of single micro-ring resonator
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Fig. 2 System setup of NRZ-to-RZ optical modulation

format conversion based on silicon micro-ring resonator
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Fig.3 Schematic diagram of NRZ-to-RZ optical

modulation format conversion based on XPM

effect in silicon micro-ring resonator
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