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Wavelength division multiplexed (WDM) passive optical networks (PON) are envisaged as a highly promising infrastructure which should enable seamless wireless/wired data traffic convergence and answer to the problem of the growing bandwidth demand together with the increased service diversity [1]. WDM PONs have been long relying on the self-seeded optical sources as are reflective semiconductor optical amplifiers (RSOAs) as one of their cornerstone technologies, due to RSOAs reliability, and the cost- and energy-efficiency. Additionally, RSOAs can enable network reconfiguration through dynamic wavelength allocation in optical network units (ONUs), owing to their broad optical bandwidth and self-tuning capability [2]. Nevertheless, the electro-optical (E/O) modulation performance of RSOA reported thus far can be considered poor [3], especially comparing to the semiconductor lasers of similar design [4].

It has been shown recently that the inductive peaking technique can significantly improve the RSOA’s small-signal modulation response and its -3dB bandwidth [5], emphasizing its inherent ability to support high speed signals. For employing RSOAs in digital transmission systems, a more indicative figure of merit is its large-signal modulation bandwidth, together with the back-to-back (B2B) bit error ratio (BER). Here, we present the study of the RSOA’s large-signal modulation performance, proving the benefits of inductive peaking effect (IPE), through analysis of B2B Q-factor versus bitrate for RZ de-Bruijn signal sequence. We perform two-fold investigation of the Q-factor, (i) for various RZ modulation signals in terms of average bias current and extinction ratio for the fixed "0" bit levels, (ii) for various input signal’s optical powers. We show that, in a wide range of operating conditions, IPE significantly improves Q factor for a given bitrate, implying that for a fixed Q-factor one can achieve higher modulation bandwidth with inductive peaking as opposed to parasitics-free RSOA. A trend of increase of Q-factor with the increase of RSOA’s average bias current, as well as its extinction ratio, has been identified. Regarding the input optical power, Q factor is almost independent on it in the unsaturated regime, exhibiting higher values for RSOA enhanced by IPE than for parasitic-free one. In the weak and moderate saturation regime, Q factor increases with the input optical power, however, the rate of increase in IPE case is lower than in parasitics-free one. Nevertheless, inductive peaking in this regime still enhances the RSOA performance, boosting its Q-factor and opening the eye diagram more efficiently than parasitic-free RSOA. Finally, for strong saturation (>10dBm), which is typically not used for RSOA operation, the inductive peaking becomes less effective in comparison with parasitic-free RSOA.
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