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Thesis Summary (approx.300 English Words )

This thesis presents a perpendicular—corporate feed (PCF) in multi-layer parallel-plate slot array antennas (PSAA)
and consists of six chapters.

Chapter 1 is the introduction of the thesis. Features of high gain and efficiency antennas in millimeter-wave bands
are described as a background. The proposed structure has dielectric with adequate permittivity in the region between a
coupling—aperture layer and a radiating—slot layer to remove x—shaped cavity walls completely in the radiating part of
conventional antennas. This excites standing waves in the region and so provides 2X2-element subarrays with uniform
excitation.

Chapter 2 presents the design process and characterization of a PCF in a three—layer linearly—polarized PSAA as
a feasibility study. The effect of dielectric (porous PTFE, g = 1.28) is discussed by the analysis of an 8 X8-element subarray
and the wideband design is described by the introduction of a parasitic—slot layer. A 16X 16—element array is designed and
the desired operation is confirmed by measurement.

Chapter 3 presents the design process and characterization of a PCF in a four—layer circularly—polarized PSAA.
To generate the circular polarization, the configuration of slots is discussed. An additional-slot layer is placed on top
of a parasitic—slot layer with an air gap to enhance the bandwidth of the VSWR and the axial ratio. Considering fabrication
constrains, a dielectric layer is formed by the combination of polytetrafluoroethylene (PTFE, g = 2.17) and air, creating
the desired permittivity equivalently. A 16X 16-element array is designed and the desired operation is confirmed by
measurement.

Chapter 4 presents the design process and characterization of a PCF in a four—layer linearly—polarized PSAA. Three
types of the configuration in additional slots are discussed to achieve desired operations: linear polarization with wideband,
linear polarization with low grating lobes and 45-degree polarization. These configurations elucidate the effect of
wider-slot, slot-pairs and 45-degree—inclined-slot structures by the design of a 16X 16-element array.

Chapter 5 presents the design process and characterization of a PCF in a three—layer dual—polarized PSAA. To create
dual polarization, the configuration of cross slots in layers and multi-layered feeding circuits are introduced. A new
dielectric layer is placed in the region between a parasitic—slot layer and a radiating-slot layer to enhance the bandwidth
and this effect is confirmed by the design of a 16X 16-element array.

In Chapter 6, this thesis is summarized and future studies are delivered.
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