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Abstract With the promotion and evolution of 5G or even 6GG communication technology, the demand for
data communication traffic is growing rapidly. In the face of scarce spectrum resources, the demand for
large-capacity, high-speed, and low-latency communications has become increasingly urgent. Exploring
new spectrum resources and improving system performance have become crucial technical problems. Thus,
millimeter wave and terahertz wave have entered people’s vision, providing more possibilities for the future
interconnection of everything. This paper demonstrated phase insensitive PAM-4 signals generation and
terahertz wave wireless transmission at 100 GHz based on intensity modulation and heterodyne coherent
detection by simulation. The bit-error-ratio (BER) performance can be improved effectively by the offline
digital signal processing (DSP). An intensive comparison of performance versus various parameters operat-
ing at three bit rates was discussed, providing significant guidance for photonics-aided THz-wave electro-
optical components design.
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