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Abstract: We present a WDM system based entirely on photonic crystal fibers. It. includes a novel
dispersion flatiened highly nonlinear PCF to generate supercontinuum used in a multiwavelength pulse
source and a 5.6 km transmission PCF.
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1. Introduction

Recent experiments have demonstrated the potential of photonic crystal fibers (PCF) for signal processing
applications [1], and more recently as transmission fiber {2]. The PCF technology allows design of both highly
noniinear fibers for signal processing, as well as low-loss transmission fibers {3]. In this paper, we combine the two
types of fibers and present a WDM system entirely based on PCFs, We use supercontinuum (SC) generation {4, 5]
in a novel highly nonlinear PCF (HNL-PCPF) to'realize a multi-wavelength pulse source and transmit the
5x10 Gbit's WDM signal over 5.6 km transmission PCF.

Fig. 1. Experimedtal seiup. OBPF: optical bandpass filter, PBS: polarization beam splitter, AWG: arrayed waveguide
grating. EDFA: Erbium doped fiber amplifier, MZM: Mach Zehnder modulator, PD: photodiode, CR: clock recovery and

BER: bit error rate test-set.

2. Experiment

The experimental setup is shown in Fig. 1. A palse train is generated by a mode-locked fiber ring laser (MLFRL)
with repetition rate of 10 GHz at the wavelength of 1554.5 nm, before being amplified by an erbium doped fiber
amplifier (EDFA) delivering 27 dBm average power. The HNL-PCF is 100 m long and has a nonlinear coefficient
of 11.2 W'km™ [6]. It exhibits a dispersion flattened profile with a dispersion slope of 1x10? ps/nmszm The
pulses have a FWHM of ~2.9 ps before entering the HNL-PCF. The SC generated in the HNL-PCF is then sliced
into 5 channels by an arrayed waveguide grating (AWG) with 200 GHz channel spacing (channel 1 at 1552.52 am
and channel 5 at 1558.96 nm). The channels were modulated one by one with a 10 Gbit/s PRBS signal (2L
giving the WDM worst case scenario with one modulated channel and the adjacent channels all transmilting strings
of one bits: The sliced pulses are Gaussian shaped with a FWHM of ~2.8 ps after modulation and are therefore
suited for higher bit rates. The modulated signal and pulse trains are then multiplexed together in an AWG and
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transmitted over 5.6 km- of iransmission PCE with 1.7 dB/km loss, 32 ps/nmvkm dispersion at 1550-nm and
0.067 ps/om’/km dispersion slope. After iransmission, the 5 channels are demultiplexed before being input to a pre-
amplified receiver.

3. Results

The bit-error-rate (BER) curves have been measured after the modulator (back-to-back) and after iransmission over
5.6 km PCF. Fig. 2 shows the best and worst-case BER curves as well as all the eve diagrams after transmission. Tt
is seen from Fig. 2 that the penalty ranges between () and 3.4 dB for the best and worst channels, respectively. The
eye-diagrams after fransmission (measured in a 50 (JHz bandwidth) are seen to be open.
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Fig. 2. BER curves for best and worst case channels with received eye-diagrams for all 5 channels,

The poorer performance of channel 1 is believed to be due to the lower power of the supercontinuum spectrum in
this wavelength range. However no significant eye degradalion was observed for this channel apart from extra
noise. Therefore all 5 channels have been transmitted successfully through the PCF link.

As a conclusion, we have successfufiy demonstrated WDM signal generation using supercontinuum generation in a
novel dispersion fattened highly nonlinear PCF, followed by transmission over 5.6 km PCF.
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