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The next generation optical networks have been inclined to employ advance modulation formats
based on optical phase-shifted keying, especially the differential phase-shift-keying (DPSK) because it
gives 3-dB benefit in detection over the conventional on-off keying (OOK). During the transition from
OOK-based transmission to DPSK-based transmission, it is unavoidable to have both OOK-supported
equipments and DPSK-supported equipments operate in the same system. This presents the necessity of
some devices that can transparently and all-optically convert from OOK to DPSK and vice versa in order
to diminish the expensive electrical-to-optical-to-electrical (OEQ) equipments.

This thesis studies a new method to convert the modulation format from OOK to binary-phase-shift
keying (BPSK) by using the cross-phase modulation (XPM) effect in a highly nonlinear dispersion shifted fiber
(HNL-DSF). Our conversion system can be achieved by transmitting the OOK and probe signal into HNL-
DSF at the different wavelength; thus, the phase of the probe signal will be changed by the XPM according to
the OOK signal's power. However the output probe signal will have unequal intensity among signal bits
because the four-wave mixing (FWM), so our proposed scheme launches both an assist probe signal and
probe signal into other HNL-DSF and combines with the old probe signal to equalize the intensity.

The numerical simulation results showed that the power penalties of the back-to-back detection for
the OOK-to-BPSK-converted signal to the back-to-back detected pure DPSK are as low as 0.23 and 0.38
dB for the data rates as high as 20 and‘ 40 Gbit/s, respectively. We also demonstrated that the converted
signal sufficiently exhibits tolerance against the dispersion for the range of -100 and 200 ps/nm for 20
Gbit/s, and for the range of -25 and 50 ps/nm for 40 Gbit/s both at the numerical Q factor of 6.9. We showed
the effect of imperfect OOK signal by various OSNR, dispersion and power. The effective conversion will
occur when the OSNR is above 45 dB, the dispersion for the range of -200 and 200 ps/nm for 20 Gbit/s,
and for the range of -50 and 50 for 40 Gbit/s, and the power mismatches are not exceed for the range of -10
and 10 mW. Finally, we showed that the converted signal obtained by our proposed method achieves the

2 3-THz effective conversion bandwidth by fixing the probe signal's wavelength at 1552.52 nm.





