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% Enhance the bandwidth of low-profile microstrip patch antennas
O Traditional patch antennas requrie thick low-permittivity substrate
U Using dispersion-engineered metasurfaces as radiators

= Engineering dispersion relation
= Electrically thin substrate

= Applicable to relatively high permittivity

+ Engineering dispersion of metasurface to improve antenna performance

O Reduce Size: Volume/Aperture/Profile
Enhance Radiation: Directivity/Gain/Efficiency
Widen Bandwidth: Impedance/Gain/Pattern/CP/RCS

Enhance Beam-Scanning Capability

U000

Mutual coupling, beamwidth, ...
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Dispersion-Engineered Metasurface (MTS)

Q0 Engineering the dispersion of guided/surface waves with MTS
= More resonances occurring in the same fractional bandwidth

O Multiple operating modes for desired radiation
= Setting particular boundary conditions
» Using proper excitation schemes
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Open-Ended RH MTS Antenna
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SWR (Surface Wave Resonance) MTS Antenna
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Miniaturized MTS Antennas

SIR (Stepped Impedance Resonator) MTS Antenna
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\ Further enhance capacitive coupling with

dual-layer metasurface Miniature Antenna
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Circularly Polarized MTS Antennas
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Enhanced-Scanning MTS Phased Arrays
Wide-Angle Scanning Arrays Using High Impedance Surfaces
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Selected Dispersion-Engineered Wideband Low-Profile "
Metasurface Antennas in Prof Chen’s Group @ NUS

Frequency (GHz)

» Unique Dispersion & Field Analysis

* Guided wave / Surface wave / Leaky wave

» Broadband / Multiband

* Miniaturization / Compact

» Beamsteering / Beamforming

* Mutual Coupling Suppression / High Isolation
« Pattern Diversity
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