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Abstract

The silicon-based integrated platform has a high refractive index difference and is very suitable
for the integration of large scale, small size and high density devices. In this paper, a new terahertz
edge coupler is proposed, which aims to realize efficient terahertz wave coupling and transmis-
sion in waveguides, and provides an important basis for the application of terahertz waves in in-
tegrated chips. By designing and fabricating edge couplers, the requirement of horizontal align-
ment tolerance is relaxed, and the coupling efficiency between terahertz wave and waveguide is
improved. The operating wavelength is in the range of 180~200 GHz, and different intensity of
energy can be output by changing the wavelength of the input light. The proposed device reduces
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the horizontal alignment tolerance required to achieve high coupling efficiency and is suitable for
passive alignment assembly. The experimental results show that the edge-coupled device has
good performance and manufacturing scalability.
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Figure 1. Coupling diagram
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Figure 2. (a) Overhead structure diagram of the edge coupler; (b) Side view structure diagram of the edge coupler
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Figure 3. 3D structure diagram of edge coupler
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Figure 4. (a) Overlooking electric field diagram of the air cladding edge coupler; (b) electric field diagram of the right side
of the air cladding edge coupler
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Figure 5. (a) Overhead power diagram of the air cladding edge coupler; (b) Overhead power diagram of the air cladding edge coupler
5. (a) WEFBERHHNINERE; (b) wEBEFMEMINEE

50% T T T T T

45% I 1

40% 9

35% 9

FE 22 ()

30% b

20% I . I . 1 . 1 . I
180 185 190 195 200

#i% (GHz)

Figure 6. Efficiency diagram of edge coupler
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