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Connecting Minds. Exchanging Ideas.

1 Background and Motivation

 Substrate-Integrated Non-Radiative Dielectric (SINRD) Waveguide
 Double-Layer SINRD Waveguide

 Experiment and Challenge

J Future Work
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C.-M. Liu, L-P. Carignan, K. Wu, “Substrate-integrated Non-Radiative Dielectric (SINRD) waveguide” submitted to TTST, 2023
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C.-M. Liu, L-P. Carignan, K. Wu, “Substrate-integrated Non-Radiative Dielectric (SINRD) waveguide” submitted to TTST, 2023

I:I 7 <We2F 1>-<319-DU395>




O IMS  Waveguides for Integrated THz Circuits and Systems

=(%)
Connecting Minds. Exchanging Ideas. SAN DIEGO

:
o

Low loss Compact size Planar form Fabrication simplicity Low cost
Dielectri Metalli SECe Copl
- y ielectric Metallic . s oplanar P
al L Integrat Microst trip L
Type Coaxial Line Waveguide Waveguide o lﬁd TP Waveguide Strip Line >INRD
Waveguide
I _,-“ /,f _ e
Mustration / . / 4 // - -
Fundamental mode TEM EH/HE TE1in Quasi-TE g Quasi-TEM Quasi-TEM TEM LSMO1
Modal Dispersion eeo00® & o0 e0e® o000 o000 (ITXYY Y] oo®
Power Handling o000 ( 1 X X ] o000 ® o009 | X [ X ] o9 ® o
'P;EIEg_inEEnEEhieliuﬂg 0e00® ® oosee | eeee o0 o0 o000 00000 |

Scale: @ = very unfavorable; @ @ = unfavorable;, @ @ @ = average, @ @ ® @ = [avorable; ® ® ® ® ® = very [avorable.




oniIMS Outline

Connecting Minds. Exchanging Ideas.

1 Background and Motivation

 Substrate-Integrated Non-Radiative Dielectric (SINRD) Waveguide
 Double-Layer SINRD Waveguide

 Experiment and Challenge

J Future Work

I B

<We2F 1>-<319-DU395>




aniIMS SINRD Waveguide

Connecting Minds. Exchanging Ideas.

niw
S e
érl Derzimetal LSM 'BXl tan(ﬂxl%):i& ‘TI

€ €2

r W r
LSE IBxl tan(ﬂxl _) — iﬂxZ f
2 2 2 2 2 LSMOi _..-:-:’.;.- """
IBxl T :By + :BZ = kl e f"“"‘“_:* e

16000

5 —r—ag (LSMg )
14000 | B
12000 + 4 —a, (LSM,,) _
Equivalent model of - 10000
SINRD with h = 0.254 mm, 8 so00f
= 6000}

w=035mm,¢e,=938,¢, [
= 3.2. P

2000 |,
0 . ! N, . : 0 . : . : :
220 240 260 280 300 320 220 240 260 280 300 320
Frequency (GHz) Frequency (GHz)

C.-M. Liu, L-P. Carignan, K. Wu, “Substrate-integrated Non-Radiative Dielectric (SINRD) waveguide” submitted to TTST, 2023
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C.-M. Liu, L-P. Carignan, K. Wu, “Substrate-integrated Non-Radiative Dielectric (SINRD) waveguide” submitted to TTST, 2023
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C.-M. Liu, L-P. Carignan, K. Wu, “Substrate-integrated Non-Radiative Dielectric (SINRD) waveguide” submitted to TTST, 2023
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As-fire alumina

Remarks:

1. SINRD has a better
transmission performance.

2. SINRD has a simpler
manufacturing process
(metallization-via-free).
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Laser
beam

(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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