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An Octal Modulation Scheme Based on Serial Minimum Frequency
Shift Keying Modulation Format
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Abstract An advanced serial minimum frequency-shift keying (SMSK) modulation scheme is proposed. SMSK
signal has a narrow power spectrum, and continuous phase shift that changes =/2 twice during one symbol time,
which is similar to traditional minimum frequency-shifts (MSK) signal. The principle of generating the optical SMSK
signal and its implementation in octal multi-dimensional and multi-level modulation scheme is presented. Theoretical
analysis is given to modulated spectra, residual dispersion tolerance, self-phase modulation (SPM) tolerance and
effect of filter bandwidth on it. 120 Gb/s simulated transmission over 350 km fiber link with dispersion compensation

is demonstrated.
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Fig. 1 (a) Octal signal transmitter based on serial MSK modulation; (b) amplitude and phase shift of

the generated serial MSK signal; (c¢) trajectory of the generated octal signal
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Table 1 Simulation parameters
Category Value
Number of bits 1024
Dispersion D of SSMF /[ ps/(nm+km) ] 16
Dispersion D of DCF /[ ps/(nm+km) ] —100
Loss coefficient of SSMF /(dB/km) 0.2
Nonlinear refractive index of SSMF /(m?/W) 2.6X10%
Effective area of SSMF /‘u.mZ 80
Fiber span 50 km SSMF—+8 km DCF
Symbol rate /(Gbaud/s) 40
Amplification scheme EDFA
Laser frequency /THz 193.1
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