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1. INTRODUCTION AND MOTIVATIONS

Future Ku/Ka-band systems will be required to cover a huge demand in providing social
networks services, video conferencing, privates networks services, tele-medicine and/or tele-
education. However the current cost of these systems could be a brake for the expansion of
these. Therefore it is imperative to find low-cost solutions that lead to a speeding up of the
market. Some of the Ka-band system (DVB-RCS, Docsis Sat, [PoS, etc.) [1] use circular
polarization (CP) as a solution to avoid alignment during the installation process. Typically
these solutions [1] use waveguide technology to create CP. An alternative solution to the
expensive and bulky waveguide technology is to design the polarizer in a planar circuit board
PCB technology. In this project we are interested in using the CTS antennas to produce a
plane wave in the aperture of the antenna. As this antenna provides a linear polarization, we
will be focusing on designing a polarizer as an add-on in order to obtain circular polarization.
The final goal is to provide a broadband polarizer working in the Ku-band. The polarizer
should be designed to support an angular polarization scanning up to 45 degrees. The final
antenna plus polarizer is shown in Figure 1.

Figure 1: (a) CTS antenna plus polarizer. The CTS antenna provides the polarizer with a plane wave.

2. PROBLEM STATEMENT AND METHOD

TE
Sits

TM/TE
[s:;""]
Port1 (1, ;) ’2,1 gl] ‘22 gz] port2 (I, 3) - Port (I, ;) [A Bl | port2 (1, 1)
. 1 1 . 2 2 o— C D P

Figure 2: Transmission line model for an n—layer polarizer. This analysis allows us to know the s-parameters on
the entire system.

To solve this problem we have used a hybrid optimization process. This process uses the
values of the impedance provided for the software CST MW. For each impedance there exists
one and only one geometry. With the simulation for n-diferrent geometries we can make a
matrix and used that to optimize the polarizer for n-layer in a home-code in Matlab. This
home-code analyses the polarizer using a transmission line model TLM.

Finally a full wave optimization is done in CST to maximize the response of the broadband
polarizer as a function on the incident angle.
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3. NUMERICAL RESULTS

The first part of designing a polarizer is to choose the structure of the polarizer. We have to
choose a four-layer geometry where the substrates are different to air in order to provide a
better angular stability. The final geometry and description of the unit cell is shown in figure
3)a, while the axial ratio for the E-plane is shown in Figure 3)b. As it can be seen the polarizer
present a broadband behavior and a stable response with the angular variation.
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Figure 3: a) Description of the four-layer unit cell used in CST to optimize the axial ratio. b) simulated axial ratio
for the E-plane and for the maximum scanning angle.

4. CONCLUSIONS

During this project we have completed the design of an interesting broadband polarizer for the
ka-band (26-31GHz) based on a hybrid method of combining the CST MWS and the TLM
modelling. The broadband polarizer is very promising since it shows strong stability as a
function of the angular incidence. This final design is in process of fabrication.

As we concluded the fabrication and measurement of the prototype, we will report the results
in the IEEE transaction on Antennas magazine.

In all these works, the ESF program ‘“New Frontiers in Millimetre/Sub-Millimetre Waves
Integrated Dielectric Focusing Systems” is and will be acknowledged for the received
financial support.
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