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Abstract: [ Objective] The goal of the future 6th Generation Moblie Communication Technology (6G) wireless communication
system is to achieve a peak data rate of up to terabits per second and reduce the delay to sub-millisecond level. However, the free
space path loss of Terahertz (THz) communication is large, the diffraction and diffraction capabilities are weak, and the coverage
is relatively limited. In order to deal with the large space path loss to support user mobility and serve multiple users, THz beam
steering technology is essential. [ Methods ] In this paper, three microstrip periodic leaky-wave antenna arrays with monolithic in-
tegrated Beamforming Network (BFN) on indium phosphide substrate are designed. The purpose is to utilize these designs in
photon-assisted two-dimensional terahertz beam steering chips. [Results] The designed leaky-wave antenna units employ a mirror-
asymmetric structure to suppress the open stopband effect. A single leaky-wave antenna is cascaded by 20 unit structures. It has a
continuous beam scanning capability of =55~ 50° in the operating frequency range of 230 ~ 330 GHz. For the chip integrating
three leaky -wave antenna arrays with a 2x3 coherently radiating periodic structures BEN, the total beam elevation scanning range
reaches 105°, while the total azimuth scanning range attains 58° at a delay difference of 1. 79 ps. [ Conclusion] The chip integrates
three microstrip periodic leaky-wave antenna arrays with a single-layer 2x3 coherent radiation periodic structures beamforming net-
work, enabling two-dimensional beam steering and making it well-suited for photon-assisted THz beam steering applications.
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Figure 1 The concept of photonic-assisted 2D THz beam steering
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Figure 2 LWA structure diagram
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LWA unit structure
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Figure 5 Gain and steering angle of microstrip periodic
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