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an imMS Introduction
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A more direct way of implementing waveguide
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The effect of different trench angle
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Comparison of D-band Waveguides

Ref Process Dielectric Loss (dB/mm)

11 SIW, metallized vias Raw LCP 0.3-0.8
S Polished LCP 0.2-0.5

21 |SIW, metallic walls HR-silicon 0.4-0.6
[3] |SIW, metallic vias ABF/Glass/ABF 10.5-0.8

[4] |SIW, metallic vias Air filled 0.1

This [Waveguide, metallized ABF 0.31-0.42
work |trench

[1] S. Li et al., "Investigation of surface roughness effects for D-band SIW transmission lines on LCP substrate," 2017 IEEE Radio and Wireless Symposium (RWS),
2017, pp. 121-124.

[2] M. Bertrand et al., "Substrate Integrated Waveguides for mm-wave Functionalized Silicon Interposer," 2018 IEEE/MTT-S International Microwave Symposium - IMS,
2018, pp. 875-878.

[3] M. ur Rehman et al., "Substrate Integrated Waveguides in Glass Interposers for mm Wave Applications," 2021 IEEE MTT-S International Microwave Symposium
(IMS), 2021, pp. 339-341.

[4] M. Elkhouly et al., "Fully Integrated 2D Scalable TX/RX Chipset for D-Band Phased-Array-on-Glass Modules," 2022 IEEE International Solid- State Circuits
Conference (ISSCC), San Francisco, CA, USA, 2022, pp. 76-78
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Ref Structure f0 (GHz) | IL (dB) |[FBW %/ Size (dB/mm)
1] Ceramic LTCC 140 2.44 15.3 1.81
4-order SIW

2] Fused silica 143.4 3.7 3.1 1.78

4-order waveguide

3] Hi-R Silicon 140 3.9 10 Not
4-order SIW reported

[4] ABF/Glass/ABF 131.2 2.7 9 0.77
2-order SIW

This [ABF filled 140 1.75 5.35 0.31-0.42

work | 1-order waveguide

[1] K. Wang et al., "Synthesis Method for Substrate-Integrated Waveguide Bandpass Filter with Even-Order Chebyshev Response," in IEEE Transactions on
Components, Packaging and Manufacturing Technology, vol. 6, no. 1, pp. 126-135, Jan. 2016.

[2] F. David et al., "3D micro-fabricated high-Q 140 GHz filter," 2017 IEEE MTT-S International Microwave Symposium (IMS), 2017, pp. 1297-1299.

[3] G. Prigent et al., “Substrate integrated waveguide bandpass filters implemented on silicon interposer for terahertz applications,” 2020 IEEE MTT-S International
Microwave Symposium (IMS), 2020, pp. 595-598

[4] M. ur Rehman et al., "Substrate Integrated Waveguide Filters in Glass Interposer for mmWave Applications," in IEEE Transactions on Components, Packaging and
Manufacturing Technology, vol. 12, no. 10, pp. 1719-1722, Oct. 2022.
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This work reveals great potential in applying the waveguide with metalized

trenches to the development of 6G applications:

- The rectangular waveguide achieves an insertion loss of 0.31 - 0.42
dB/mm over the entire D-band.

- The Q-factor of the cavity resonator can reach up to 86.125.

- The designed filter shows a 1.75 dB insertion loss at 140 GHz with 7.5
GHz bandwidth.

Other benefits include: Easy process, less design considerations, zero
cross-talk in theory, ...
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Thank you for listening!
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