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Compact size
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Metallized via holes (Rough)

C.-M. Liu, L-P. CarigŶaŶ, K. Wu, ͞“uďstrate-integrated Non-Radiatiǀe DieleĐtriĐ ;“INRDͿ ǁaǀeguide͟ suďŵitted to TT“T, Ϯ0Ϯϯ

SIW (high conductor loss and fabrication complexity)
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Substrate-Integrated Non-Radiative 

Dielectric waveguide

SIW

SIW or SINRD Waveguide



8 <We2F_1>-<319-DU395>Ke Wu

SINRD

LSM01
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Low loss Compact size Planar form Fabrication simplicity Low cost
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Equivalent model of 

SINRD with h = 0.254 mm, 

w = 0.35 mm, εr1 = 9.8, εr2 

= 3.2.
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SINRD Waveguide
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w = 0.35 mm
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SINRD Waveguide
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As-fire alumina

C.-M. Liu, L-P. CarigŶaŶ, K. Wu, ͞“uďstrate-integrated Non-Radiatiǀe DieleĐtriĐ ;“INRDͿ ǁaǀeguide͟ suďŵitted to TT“T, Ϯ0Ϯϯ

Remarks: 

1. SINRD has a better 

transmission performance.

2. SINRD has a simpler 

manufacturing process 

(metallization-via-free).

Fabrication and Measurement
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Fabrication Challenge

(a) Manufacturing process and (b) 3D view 

of 10-mil single-layer SINRD waveguide.

Potential leakage;

SINRD failure
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Double-Layer SINRD Waveguide 
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(a) Penetrating through two backside metallized 

5-mil substrates separately, (b) flipping over one 

of the substrates and assembly the two layers 

together, (c) 3D view.
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Double-Layer SINRD Waveguide 

Dispersion curves of SINRD waveguides 

h1 = h2 = 5 mil, w = 14 mil, εr1 = 9.8, εr2
= 3.2, εr3 = 1, ha = 1 mil. 

Transverse electric field patterns of LSM01

mode
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Double-Layer SINRD Waveguide 

Air layer effect on the higher-order 

PPW TE1 mode
Air layer effect on the loss behavior 

of LSM01 mode
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Fabrication of Double-Layer SINRD Waveguide 

2 dB
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Excitation of LSM01 Mode
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Potential misalignment
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Misalignment effect

LSM01

Quasi TE10

E11x Ey
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Future Work
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