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What is a dominant leaky mode?

Leaky modes have been found on a variety of wave-guiding

structures. For transmission-line applications, their presence is

undesirable since they carry energy away from the structure,

thus causing additional loss on the line and interference

between circuit elements. Of particular interest for planar

transmission-line structures are dominant leaky modes. The

term “dominant” implies that the strip current is similar to that

of the conventional transverse-electromagnetic (TEM) mode.
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TEM Mode vs. Dominant Leaky Mode

3

Conventional TEM Mode Dominant Leaky Mode

Proper Mode
Bound Mode

Improper Mode
Unbounded Mode
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Dominant Leaky Mode – Leakage Angle
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Millimeter Wave Applications

1) 5G

2) Automotive Radar

3) Contactless Connector

4) Imaging 

5) Skin Cancer Sensor
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Proposed 5G Frequency Spectrum
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Proposed 5G Frequency Spectrum
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Samsung 28 GHz Antenna Array for Handset
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Linear Alternate-Polarization Antenna Array
5G Smartphone
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GWT 16-Element Linear Dual-Polarization Antenna Array
(No Circuit Loss – Uniform Excitation – λ/2 Element Spacing) 
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The dominant leaky-modes carry energy away from the structures, thus 
causing additional loss on the transmission-line and interference between 

circuits elements. 
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Dominant Mode Leakage on Microstrip 
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Dominant Mode Leakage on Microstrip 
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Propagation Wavenumber



www.globalwirelesstechnology.com Minneapolis, Minnesota

Dominant Mode Leakage on Microstrip 
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Real Part of E-field corresponding to the Proper Mode
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Dominant Mode Leakage on Microstrip 
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Real Part of E-field corresponding to the Improper Mode
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Dominant Mode Leakage on Microstrip 
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Imaginary Part of E-field corresponding to the Improper Mode
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Dominant Mode Leakage on Microstrip 
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Microstrip Structure used for the Experiment
(h= 0.45 cm, W = 0.64 cm)

= 2.6
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Dominant Mode Leakage on Microstrip 

17

Propagation Wavenumber
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Dominant Mode Leakage on Microstrip 

18

Measured Data



www.globalwirelesstechnology.com Minneapolis, Minnesota

Dominant Mode Leakage on Microstrip 
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Measured Data
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Dominant Mode Leakage on Microstrip 
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Propagation Wavenumber
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Dominant Mode Leakage on Microstrip 
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TEM Solution

How about the leaky-mode 
solution?

http://web.mit.edu/~geda/arch/i386_rhel3/versions/20050830/html/mcalc-1.5/#calc
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Leaky Wave Antenna (LWA)
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Leaky Wave Antenna (LWA)
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GWT Leaky Wave Antenna (LWA)
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GWT Cost-effective Steerable Antenna
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Dominant Mode Leakage on Stripline 
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Dominant Mode Leakage on Stripline
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Propagation Wavenumber

0.1 cm
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Dominant Mode Leakage on Stripline
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Stripline Structure used for the Experiment
(h= 0.45 cm, W = 0.65 cm)

= 2.6
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Dominant Mode Leakage on Stripline
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Measured Data
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Dominant Mode Leakage on Stripline
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Propagation Wavenumber
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Frequency = 3.0 GHz
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Discussion on 2.45 GHz/60 GHz Contactless 
Connectors
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GWT Wireless Near-field Power-charging System
(Conducting Loss & Radiation Loss)
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Discussion on Radiation Safety
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Discussion on Radiation Safety
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Discussion on Radiation Safety
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Discussion on Radiation Safety
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30 GHz Dipole 
(Transmitting power = 10 mW)

0.2 mm

2.50 mm
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Discussion on Radiation Safety
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30 GHz Dipole 
(Transmitting power = 10 mW)

2.50 mm

2.50 mm
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Discussion on Radiation Safety
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60 GHz Dipole 
(Transmitting power = 10 mW)

0.1 mm

1.25 mm
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Discussion on Radiation Safety
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60 GHz Dipole 
(Transmitting power = 10 mW)

1.25 mm

1.25 mm
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Discussion on 94 GHz Imaging Application
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Discussion on Skin Cancer Sensor
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Tissue Characterization
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GWT 60 GHz Skin-Cancer Sensing Parameter 
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Relative Permittivity GWT 60 GHz SCSP
4.0 1.47
4.5 3.39
5.0 5.43
5.5 7.59
6.0 9.87
6.5 12.3
7.0 14.8
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Q&A
For additional questions, please send an email to 

DNghiem@GlobalWirelessTechnology.com
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The First IEEE MTT-S Student Chapter in 
Vietnam
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http://www.globalwirelesstechnology.com/upload/MTT VN.pdf
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The First IEEE MTT-S Student Chapter in 
Vietnam
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