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Introduction

Dispersive & Lossy Bands

Courtesy: G. A. Siles et al, IEEE AP Magazine, 2015 

• Applications: MIMO, Imaging ….

• wide spectrum, which can provide very high 
capacity for the next generation of 
communication (6G)

• Sub-THz Band: 140GHz,220GHz,340GHz
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Introduction

D. Deslandes et.al, TMTT, 2006

μm

GHz

Dk

Upper bound (0.25 WL)

Lower bound (0.05 WL)
For material Dk = 5,

150 GHz: upper bound: 188.98 μm, lower bound: 37.79 μm
250 GHz: upper bound: 143.16 μm, lower bound: 22.68 μm
Via diameter and pitch require special design

Boundary limits reduce;

Gap between upper and lower 

bound reduce.

SIW beyond 100 GHz
D-band
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Metallized Trench

D #1

D #2

Sub

Cu #1

Cu #2 
Cu plated trench

Rectangular 

waveguide/cavity

θ H
L

W

Dielectric

Substrate

Cu

Start Dielectric build Laser drilling Metallization

Rectangular 

waveguide/cavity

A more direct way of implementing waveguide
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2 mm, 4 mm or 8 mm

Waveguide 

launcher

950 μm

80 μm
Trench width

TE1

0

140 GHz

The effect of different trench angle

The trench angle based on current process: 

79.4 ° (72.5 μm thick dielectric)

Response is close to ideal waveguide

Metallized Trench

Material CTE 

(ppm/K)

Dk Df

ABF GL102 30 3.3 0.0044

Dielectric property
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Waveguide

2 mm 4 mm

8 mm

1 mm

SIW launcher De-embedding
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Waveguide

S11

S21

-0.31 dB 

@ 120 GHz

Avg. ripple:

0.07 dB

-0.38 dB 

@ 140 GHz
-0.37 dB 

@ 160 GHz

Measured Response Extracted average loss

ripple
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Waveguide
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Resonator

TE101

142 GHz

810 μm

810 μm

80 μm

1620 μm
810 μm

80 μm

TE101

113 GHz

TE201

142 GHz

Resonator 1 Resonator 2
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Resonator

Resonator 1

Resonator 2

1
0

0
 μ

m

TE101

TE101

TE201

137.5 GHz

QL = 86.125

115.8 GHz

QL = 12.96

146.8 GHz

QL = 49.03
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Filter
Port 1 Port 2

30 μm 810 μm

1620 μm

x_offset y_offset

l_notch30 μm

S L
I

II

TE101

TE201

Modified TE101

135.5 GHz

Modified TE201

142.5 GHz
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Filter
y_offset = 150 μm
l_notch = 200 μm

x_offset = 100 μm
l_notch = 200 μm

x_offset = 100 μm
y_offset = 150 μm

Design 

parameter
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Filter

1
0

0
 μ

m

S11

S21

-1.75 dB @ 

140 GHz

136.1 ~ 143.6 GHz

(FBW 5.35%)
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Filter
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Real Size of the Designs

Resonator

ResonatorFilter

Waveguide
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Summary

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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Gratitude

Center for Heterogeneous Integration

of Micro Electronic Systems

Applications and Systems driven

Center for Energy-Efficient Integrated

Nano Technologies
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Thank you for listening!
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