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Abstract: We demonstrate error-free 320 Gb/s SOA-based optical wavelength conversion. By 
utilizing optical filtering, an effective recovery time of less than 1.8 ps is achieved in an SOA, 
which ensures 320 Gb/s operation.  
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1. Introduction 
All-optical wavelength converters (AOWCs) are considered as important building blocks in the future high-capacity 
wavelength-division-multiplexed networks. AOWCs that utilize nonlinearities of semiconductor optical amplifiers 
(SOAs) have attracted considerable research interest due to the integration ability and power efficiency [1]. A 
number of SOA-based AOWCs have been demonstrated [2-5]. However, the slow SOA recovery time (typically 
several tens to hundred ps) can cause unwanted pattern effects in the converted signal, which limits the maximum 
operation speed. 

In this paper, we present for the first time an error-free and pattern-independent 320 Gb/s wavelength 
conversion using a single SOA. To our best knowledge, this is the highest operation speed for SOA-based 
wavelength conversion.  The wavelength converter is constructed by using commercially available fiber pigtailed 
components.  The SOA in the experiment is a commercial product (Kamelian nonlinear SOA), having an initial fully 
gain recovery time of 56 ps. We demonstrate that the effective recovery time of the SOA can dramatically shorten to 
less than 1.8 ps by using optical filtering. A delayed-interferometer is utilized to change the inverted signal into non-
inverted signal. The wavelength converter has a simple configuration, operates at low optical power, and this 
concept allows photonic integration. The work was funded by STW EET6491 and IST-LASAGNE (FP6-507509). 
 
2. Experiment and results 
The experimental setup is shown in Figure 1. The setup was constructed by using commercial available fiber-
pigtailed components. A 10 Gb/s optical clock signal with 1.7 ps-wide optical pulses, generated by an actively 
mode-locked fiber ring laser, is amplified and sent into a 250-m high nonlinear fiber (HNF), where the pulse width 
is compressed down to 1.0 ps. Afterwards this 1.0-ps, 10 Gb/s optical clock is quadrupled (×4) to 40 Gb/s and is 
subsequently modulated by an external modulator at 40 Gb/s to form a 27−1 return-to-zero (RZ) pseudo random 
binary sequence (PRBS). This 40 Gb/s data stream is multiplexed to 320 Gb/s by using passive fiber-based pulse 
interleavers (×4, ×2). The 320 Gb/s RZ-PRBS data signal is combined with a continuous wave (CW) probe light and 
fed into an AOWC via a 3 dB coupler. As shown in the dashed box in the Figure 1a, the AOWC is made out of an 
SOA, a fiber Bragg grating (FBG), a 2.7 nm optical bandpass filter (BPF) and a delayed-interferometer. The 
delayed-interferometer consists of two polarization controllers (PCs), a polarization maintaining fiber (PMF) with 
1.6 ps differential delay, and a polarization beam splitter (PBS). In principle, the delayed-interferometer in Figure 1a 
can be replaced by an integrated version shown in [3]. The SOA in the AOWC is a commercial product from 
Kamelian and is designed for high-speed nonlinear optical signal processing. The SOA is pumped with 400 mA. The 
center wavelengths of the 320 Gb/s data signal and the CW probe beam are 1540.32 nm and 1553.82 nm, 
respectively. The optical power is measured at the input pigtail of the SOA. The average optical power of the 320 
Gb/s data stream is 3.5 mW and 1.8 mW for CW probe light.   

The operation principle for this concept has been explained in [5-7]. The injected 320 Gb/s data signal 
modulates the SOA gain. As a result, the CW probe light is modulated via cross-gain modulation, causing inverted 
wavelength conversion. Moreover, the injected data signal also modulates the refractive index of the SOA, resulting 
in a chirped converted signal. The leading edges of the (inverted) converted probe light are red-shifted, whereas the 
trailing edges are blue-shifted [5, 6]. As a consequence, the spectrum of probe light at the SOA output is broadened, 






