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Triangular Waveform Generation Technology Based on SBS and

Superposition of Optical Field Envelopes
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Abstract Combined with external modulation and stimulated Brillouin scattering(SBS) amplification technology,
anew method of generating triangular waveform signal by synthetizing signal envelopes with proper time delay is
proposed and demonstrated. In this scheme, the continuous light emitted by lasers is divided into two branches.
One is modulated by Mach-Zehnder modulator and the fundamental frequency modulation signal, one third of the
Stokes frequency shift is obtained. The other is used as SBS pump light to amplify the positive 3rd—order sideband
of the modulation signal, and a frequency tripling harmonic signal is obtained. After independently controlling the
phase and power of envelopes of the two harmonic signals, a triangular waveform signal with good approximation
is generated by synthetizing these two signal envelopes with proper time delay. By changing the wavelength of
continuous wave, the frequency of the generated triangular waveform signal can be tuned in a certain range. The
feasibility of this scheme is proved in theoretical simulation and experiment. The scheme avoids complex spectral
lines manipulation and the system stability is improved. It provides a new idea for arbitrary waveform generation
technology.
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ECL: external cavity tunable laser; OC: optical coupler; PC: polarization controller;
MZM: Mach-Zehnder modelator; ISO: isolator; SMF: single mode fiber; CIR: circulator;
ODL: optical delay line; PBC: polarizing beam combiner; EDFA: erbium-doped fiber
amplifier; VOA: variable optical attenuator; PD: photodetector
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Fig.1 Schematic diagram of experimental device
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Fig.2 Simulation results of the modulation signal. (a) Optical spectrum; (b) electrical spectrum, the illustration shows
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Fig.3 Simulation results of the SBS amplification modulation signal. (a) Optical spectrum; (b) electrical spectrum,
the illustration shows corresponding waveform
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Fig.4 Simulation results of the synthetic signal. (a) Waveform; (b) electrical spectrum
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Fig.6 Modulation signal after SBS amplification. (a) Optical spectrum; (b) electrical spectrum,
the illustration shows corresponding waveform
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