
2.Conclusion

We have demonstrated a DSP-free coherent receiver based on 3×3 coupler for 10-Gb/s OOK signal by simulation. We analyze the

tolerance to the fiber dispersion, laser phase noise and phase rotation angle deviation of the 3×3 coupler.

Introduction

We have demonstrated a DSP-free coherent receiver based on 3×3 coupler for 10-Gb/s OOK signals by simulation. We analyze

the laser phase noise, chromatic dispersion and the phase rotation angle deviation tolerance, respectively.
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1. Simulation and results

Fig.1 shows the simulation setup of the 3×3 coupler based coherent system. At the transmitter, a PRBS data sequence is up-

sampled by a factor of 4. The electrical-to-optical (E/O) conversion is realized by a Mach-Zehnder modulator (MZM), where the

input continuous optical waveform operates at a wavelength of 1550.00 nm. Optical amplifier is used to compensate the insertion

loss. The optical signal passes through a rotation polarization module before the 3×3 coupler to emulate the polarization

scrambling. Then, the signal optical input to the first port of the 3×3 coupler. The local oscillator (LO) enters at a polarization

beam splitter (PBS), and then split into two polarizations and input to the other two ports. Then, we use three single-ended

photodiodes (PDs) to realize the optical-to-electrical (O/E) conversion. Direct current blocks (DC-blocks) are used to remove the

direct current terms. Then the three signals are squared and then summed together. A fourth order Bessel filter with bandwidth of

around 70% of the bit rate is utilized to mitigate the influence of the frequency offset and laser phase noise. Finally, we operate

the decision.

Fig. 1. The simulation structure.

Fig. 2. (a) BER at different linewidth with 10-Gb/s OOK signal after 25km fiber transmission (The

OSNR is 13 dB). (b) BER at different fiber length with 10Gb/s OOK signal using lasers with 5MHz

linewidth (The OSNR is 20 dB). (c) BER versus OSNR with 10-Gb/s OOK signal after 25km fiber

transmission using lasers with 5MHz linewidth.

Fig. 3. The performance comparison

of ideal and non-ideal 3×3 couplers

under different polarization rotation

angles.

Fig. 2 shows the BER performance with different parameters. Fig. 2 (a) shows the BER at different linewidth with 10-Gb/s OOK

signal transmission over 25km fiber transmission. The OSNR is set to 13 dB. It can be seen that the linewidth of the lasers has

almost no effect on the system performance. Fig. 2 (b) shows the BER after different fiber length transmission with 10-Gb/s signal

using lasers with 5MHz linewidth under 20-dB OSNR. We can achieve 30 km transmission without bit error. Fig. 2 (c) shows the10-

Gb/s OOK signal transmission over 25km fiber transmission using lasers with 5-MHz linewidth under different OSNRs. When the

OSNR is larger than 16 dB, we can realize error free transmission.

Fig. 3 shows the curves of BER and the rotation angle with both ideal and non-ideal phase deflection angles of the 3×3 coupler.

The red solid line represents the ideal phase deflection angle which is 120 degree. The other lines stand for the non-ideal ones.

Under the same polarization rotation angle, there is little performance difference in performance between non-ideal 3×3 couplers

and the ideal 3×3 coupler when the phase rotation angle deviation is within 3 degrees. When the FEC threshold is reached, the

difference in the polarization rotation angle that the 3×3 coupler in the non-ideal state and the 3×3 coupler in the ideal state can

tolerate is no more than 3 degrees. We find that this system can tolerate a phase rotation angle deviation of 3 degrees inside the 3×3

coupler.


