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Analysis of the effects of mutual coupling on the radiation pattern and
isolation of two antennas

Student: Jyh-Lian Lin Advisor: Dr. Lin-Kun Wu

Degree Program of Electrical and Computer Engineering

National Chiao Tung University

ABSTRACT

Considering the increase of the network applications, varieties, and
complexities, the more internet bandwidth and the capacity of wireless
communication are getting more and:more required by the internet users.

To fulfill the above demands, MIMO (Multiple in Multiple out), the
wireless communication technolagy; -has been developed as one of the
most important solutions. Since MIMO:system requires multiple antennas
to transmit and to receive wireless signalssimultaneously, and the
relative position of antennas resulting in"different radiation patterns and
the isolation will impact the transmission rate of the system, the ability to
efficiently estimate the related wireless parameters at the beginning of the
product design stage becomes a very important subject.

This thesis focused on the external choke sleeve antenna. The
induced emf method is employed to construct analytical model of mutual
inductance to quickly come up with the estimation; it’s validity is verified
by comparison with both the numerical data obtained by HFSS simulation
and the experimental data. This analytical model is expected to provide a
better data for RF engineers beforehand when doing the related design in

the future.

According to result the Induced EMF approach is able to precisely
estimate the value of the isolation between 2 antennas. However, the
result of the HFSS simulation is relatively weak for reference.

In terms of the distribution analysis regarding the radio pattern, due to the
environmental factors, the values obtained from the measurement and the



simulation varied from the different angles of peak gain. However, the
distribution trends of the radio patterns are consistent.
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Bl 2-2 FEP insulated high-frequency coaxial cable

1- Scope

This specification presents a FEP insulated high-frequency coaxial cable AWG 30, 1.8 mm
0. for internal wiring of electronic equipment, such as Computer / Notebook with wireless
COMMUNICAtION Systems.

Ttem Uit Details
L. Inner Conductor Material —_ CP-AG
Composition NoJmm | AWG 3007 x 0.1
Diia. (approx. ) mm 0,305
2. Dielectric Material — Extruded FEP
Nom. 0.D. mm | (.84 £ 0.05
Color — Matural _
3. Outer Conductor | Material - Silver coated copper
Composition — Braided (16 /3 /0.1)
[a. (approx) mm 1.29 = 0.07
4. Jacket Material — Extruded FEF
Dia. mim 1.B0 & 0.08
R Color s Standard color is Light Orange

B 2-3 = 4 2 - ;& & choke sleeve antenna
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