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Abstract: [Objective]With the rapid development of information technology and the surge in global data traffic, the demand for
high bandwidth, low latency, and high reliability in communication systems is becoming increasingly urgent, driving the migration
of signal frequencies to higher bands. Optical Frequency Combs (OFCs) have become a research hot topic due to their wide appli-
cations in high-precision spectroscopy, optical communications, quantum information processing, and time and frequency metrol-
ogy. Compared with traditional infrared frequency combs, visible light frequency combs have unique advantages in space - to -
ground communications and high-speed interconnection transmission of data centers due to their higher bandwidth and lower inter-
ference characteristics. However, traditional infrared frequency comb technology is difficult to directly apply to the visible light
band. Therefore, this study aims to develop an efficient and low - cost visible light frequency comb generation method to meet the
needs of future high-speed optical communications. [Methods] This paper proposes a method for generating frequency combs in
the visible light band by driving a phase modulator using a waveform-driven multi-frequency mixture of sine and sawtooth waves.
Direct frequency multiplication and mixing at the waveform level reduces hardware requirements, while combining the flatness of
sine waves with the wide spectral characteristics of sawtooth waves to increase the number of effective frequency combs generated.
This method eliminates the need for complex cascade structures, offers simple and low -cost equipment, and allows for flexible ad-
justment of modulation parameters, providing an efficient and practical solution for achieving high - performance visible light fre-
quency combs. [Results] Experimental results show that using this method in the 532 nm band can generate 34 effective frequen-
cy combs within a 10 dBm carrier optical power variation, which is approximately three times the number of frequency combs used
in traditional sinusoidal wave drive, and the spectral density is significantly enhanced. [ Conclusion] This method can achieve effi-
cient and flat visible light frequency comb generation with low - complexity equipment, which is expected to provide high - quality
multi-carrier sources for future 6th Generation Mobile Communication Technology (6G) all-optical networks, data center inter-
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connection and the Internet of Things, and has broad application prospects.
Key words: optical communication; visible light frequency comb; multi-frequency mixing wave; electro-optical modulation
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Figure 1  Principle of electro-optical modulation frequency
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based on electro-optical modulation
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Figure 10 The generated frequency comb diagrams in the

experiment
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