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Abstract: A novel high gain and low side-lobe terahertz (THz) corrugated horn antenna based on Micro-electro-me-
chanical-systems (MEMS) technology is proposed. Properties of the antenna for different corrugated groove sizes and
numbers are investigated and optimized by using three-dimensional (3D) electromagnetic full-wave finite element
method (FEM) simulation software package Ansys High Frequency Structure Simulator (HFSS). The gain and side-lobe
of the THz antenna can be designed greater than 8 dB and less than —13 dB, respectively in the band wide for 10 dB
return loss from 275 GHz to 580 GHz. The results show that the corrugated groove can effectively improve the gain and
depress the side-lobe of the horn antenna at the THz frequency range. Meantime, the THz functional devices could be
effectively fabricated using MEMS technology.
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Figure 1. MEMS process for the fabrication of horn antenna
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Figure 2. Schematic diagram of a single crystal silicon
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Figure 3. Schematic diagram of the antenna structure
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Figure 4. Electric-field distribution of the horn antenna
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Figure 5. A comparison of radiation patterns of the horn antenna
with and without the corrugated groove
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Figure 6. Electric field distributions of the horn antenna for (a) 4 corrugated grooves, (b) 6 corrugated grooves, (c) 8 corrugated grooves, and (d)
10 corrugated grooves
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Figure 7. Radiation patterns of the horn antenna for (a) 4 corrugated grooves, (b) 6 corrugated grooves, (c) 8 corrugated grooves, and (d) 10

corrugated grooves at 500 GHz
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Figure 8. Antenna gains and side lobes for different number of cor-
rugated grooves
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Figure 9. (a) Return loss and (b) gain for the proposed horn antenna
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Figure 10. Radiation pattern at 520 GHz
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