UC 3 m a Fundamentals of Antennas: The antenna

e s g communication system building block
Universidad Carlos Ill de Madrid (Spain), 17th -21th Oct, 2022

Block Based Antenna and Microwave
Component Design Methodology with
Reusable Bricks

A Brief Explanation of the Concept
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ucom Reusable Building Blocks

Video
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The dielectric materials have better than 0.002 loss tangent up to 12 GHz
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https://youtu.be/yeVz5r83U8g

ucom Antenna Design and Training Hardware
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ucom Microwave Design and Training Hardware

* Microstrip passive components
+ Waveguide passive components

Waveguide Load
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ucom Simulation Files

Stop Band Filter
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ucom Documentation

1- Look at the Datasheet Booklet

which includes hundreds of datasheets

3- Build the antenna by the help
of instructions

L - Building Instructions W
antenn 4
467-578 MHz t

1. commenworized A-1ground plane
2. Baige Dielectric Cels:
* 3 pieces of 24

1. Put 20f 24 beige Geelectric cels On the ground pikng. Then, put the 1%4 metal cal 1o the
on the 2x4 beige electric cell. Aed cirdk in the figure below shall be connected 1o the
connector. Put 134 beige cell near the metal cell and put 2X4 beige cell next to it

2. Put 13 beige cell over the metl cell a3 in Figure below|

2- Find the appropriate datasheet
that matches to your requirements

Omni-directional Antenna

antenn~ A 4

467-578 MHz

R - Normal Mode Helix Antenna 8 nte n
GamaChanging Artena Technaiog

Frequency
VSWR
Gain
Dimensions

Connector
Antenna Pattern Omni-directional

Normal Mod Helix Antenna S-Parameter Measurement
Results
o

e 467 MHz 578 MHz

$11 (48]

15
20
28

300 337 373 409 446 482 518 555 591 627 663 700
Froquency (M)

4- You have the antenna
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ucom How This Concept Works ?

Mesh Cells in Computational Electromagnetics (CEM) Software

/\ Triangle 2D Prism
(“tr1”) (quadrilateral or

Lﬁquad‘,!‘)

—_— Prism with
i edron quadrilateral base
(“tet”) (hexahedron or “hex™)
Prism with
Pyramid - triangular base

(wedge)
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ucom Discretized Horn Antenna
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ucom Brick Formed Mesh Cells

$2 mm

3 mm 2 mm
- $ 1.5 mm
<€

4 mm 4 mm
Physical Dimension Electrical Dimension
4 mm A/20 @ 3.75 GHz
4 mm A/12.5 @ 6 GHz
4 mm A/10 @ 7.5 GHz
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ucom Horn Antenna Design Example
Analytical Calculations:

Frequency = 3.9 GHz
X and Y are dimensions of WR229:

/ X: 58.166 mm
B Y: 28.083 mm

3/’
Y’I v Flare Angle: 34°
\% A: 80 mm
B: 52 mm
D=%4B
/‘}_2
D= 9.53 dBi
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ucom Horn Antenna Dimensions

Calculations Anten’it Dimensions
@3.9 GHz @3.9 GHz
X = 58.166 mm X =56 mm
Y =28.083 mm  Anten’it Resolution: Y =28 mm
A =80 mm Height: 3 mm A =80 mm
Length and Width: 4mm
B =52 mm B =52 mm
Flare Angle = 34° Flare Angle = 34°
Waveguide Frequency Range: Waveguide Frequency Range:
3.3-4.9 GHz 3.3-5.1 GHz
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Uc3m Horn-1 Antenna Reflection Coefficient Measurement

Horn Antenna S-Parameter Measurement
Results
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3500 MHz 4260 MHz

$11[dB]

3500 - 4260 MHz frequency range
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ucom Increasing the Gain of the Horn Antenna

. V“"’

80 mm X 52 mm (A X B) 112 mm X 84 mm (A X B)
Antenna Gain: 9.2 dBi Antenna Gain: 11.6 dBi
Azimuth HPBW: 55° Azimuth HPBW: 43°

3900 MHz Horn-1 and Horn-2 Gain Comparison
14
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ucom Horn Antenna Feed

The position of the ring changes the center frequency

Horn Antenna S-Parameter Sweep with Feed
Length Change
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ucom Thanks

e Thanks for Listening!
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