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Abstract With the rapid growth of internet business, optical networks will require better performance and higher

optical signal processing

capacity. Future optical networks are likely a hybrid of wavelength division multiplexing (WDM) and optical time
research progress of all-optical NRZ to RZ format conversion is introduced. And the operation principle,
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division multiplexing (OTDM) by combining the advantages of both technologies. All-optical non-return-to-zero

5l

(NRZ) to return to zero (RZ) format conversion, which can enable data with different modulation format to transmit
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in different region of network freely, is one of the key interface techniques of constructing this hybrid network. The
listed. Finally, the future development is prospected.
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characteristics, performance are analyzed in detail. Also the advantages and disadvantages of these methods are
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Fig.1 (a) Si-based micro-ring resonator and (b) format conversion principle from NRZ to RZ based on
Si-based micro-ring resonator
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Fig. 2 (a) Si nanouire, (b) format conversion principle from NRZ to RZ based on Si nanometer wire
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Fig. 3 (a) SEM photo of PCF and (b) format conversion principle from NRZ to RZ based on cross-phase modulation in PCF
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Fig. 4 Format conversion principle from NRZ to RZ based on (a) cross phase modulation and (b) four wave mixing in PCF
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Fig.5 Format conversion principle from NRZ to RZ based on SHG/DFG effect in PPLN
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Fig. 7 Format conversion principle from NRZ to RZ based on (a) cross polarization modulation and (b) four-wave

mixing in semiconductor optical amplifier
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Fig. 8 Format conversion principle from NRZ to RZ based on cross-phase modulation in dispersion-shifting fiber
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Pulse width Polarization Signal Multiple-channel )
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tunability sensitivity regeneration operation »
capability
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no no no no no
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silicon nanometer no no no no no
SPM in PCF no no yes no no
XPM in PCF no yes yes no yes
FWM in PCF yes yes yes yes yes
In PPLN no yes no yes yes
Dependent
SOA+ OBPF no no no no
on SOA
XPOLM in SOA no yes no no no
FWM in SOA yes yes yes yes yes
SPM in DSF performance same as “SPM in PCF” scheme
XPM in DSF performance same as “XPM in PCF” scheme
XPOLM in DSF no yes no no no
Injected-locked F-P no yes no no no
PCF-based NOLM no yes no yes no
SOA-based NOLM no yes no no no
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