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The MIMO antenna applied to LTE mobile system should be miniaturization and can work in the current communication frequency
band; isolation between each antenna unit also should be good so as to reduce loss of radio wave energy and improve the antenna
performance of the MIMO system. This paper/puts forward the design scheme of a broadband MIMO double antenna. And the
design of antenna unit and debugging and related technical measures, suchras bending antenna bracket, are both presented; the
integration design of high isolation of ultra broadband MIMO antenna is realized on the plate with the volume 0of 100 x 52 x 0.8 mm’;
antenna working bands are 698 MHz~960 MHz and 1710.MHz~2700 MHz; in the whole spectrum, the 10 dB of port isolation can
be basically achieved; in low frequency band, the isolation degree of antenna port can reach 12 dB.

1. Introduction

Now, the mobile MIMO antenna system. requires that
antenna unit should have the characteristics such as broad-
band and working in the epidemic communication frequency
band; miniaturization, it should have small size and be easy
to be carried with; it should prolong the using time as long as
possible and also be convenient for the different users [1-3].

Between each of thé antenna units, the antenna should
have the low mutual“coupling and high isolation degree;
thus, it can reduce'the energy coupling between each of
them and make more energy be radiated or received through
the antenna unit effectivelyj-the low correlation is also
necessary, which can increase diversity effect and improve the
communication ability of the MIMO system.

As for the“antenna designed for the MIMO system,
it should firstly satisfy the system demands of working
bandwidth, the efficiency, directivity and gain of the antenna
unit, and so forth. And then the correlation between each
of the antenna unit signals or port isolation features should
also be considered. Finally, performance of the whole system
can be assessed combined with the integration design and the
design features [4-8].

Now, the mobile.MIMO antenna system requires that
antenna units have characteristics such as broadband char-
acteristics, and it can work at communication frequencys; it

should be miniaturizated and be in small size and be easy to
be carried out; it should also have high efficiency and prolong
the lifetime of the mobile terminal single and be convenient
for the user.

Among the antenna units, it requires low mutual coupling
and high isolation, and it should reduce the energy coupling
between each of them. The more energy can be radiated
or received effectively through the antenna; low correlation
can increase diversity effect and improve the communication
ability of the MIMO system [5, 7, 9].

2. Design of Broadband MIMO Antenna

Double antenna layout description is as follows: feed point
and short-circuit point are placed along the long sides of
the PCB (in the x direction), two antennas are located along
the short side of PCB (in the y direction) distribution, and
geometric relationship between two antennas presents mirror
symmetry parallel in y direction. The antenna size is 15 x
46 mm®, on the right side of the antenna is the feeder, and
the antenna [2] is connected with 50-ohm matching load just
as shown in Figure 1.

As the developments of antenna processing technology; it
makes the antenna’s built-in integration easy. But as physical
restrictions on the size of antenna and mobile phone on
the floor, antenna of mobile phone is a kind of electrically
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FIGURE I: Antenna structure diagram.

small antenna, which has high Q value. The traditional
antenna in seeking miniaturization but it is difficult to realize
broadband performance [10,11]. In addition, the multiple
antennas are put in the narrow space; the low frequency
and high frequency scope of antenna unit are within other
antenna near-field areas, and it has strong coupling; it is
difficult to achieve good port isolation. Handset antenna
design with driven and parasitic elements has been shown to
be useful for multiband operation [12].

Therefore, the design of ultra broadband mobile
antenna should be made from two aspects: undera g
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overall electromagnetic compatibility.

This scheme takes advantages of the technical measures
such as plate bending, inductance load, and antenna support
adding; the integral design of the antenna layout schemes
is selected in advance. When the reference standing wave is
less than 5 dB, antenna unit can work in the whole frequency
band; port isolation can achieve 12 dB; ECC (Envelope Cor-
relation Coeflicient) will be smaller than 0.15; although the
body thickness is 2 mm, it is relatively thick, but the antenna’s
radiation efficiency can reach 68%. The photo of the antenna
is as shown in Figure 2.

3. Main Design Parameters

The antenna volume shall not exceed 105 x 58 x 13.5 mm”;
dielectric constant is 3; tangent value of loss angle is 0.06.
The plate volume is 100 x 52 x 0.8 mm’; dielectric substrate
constant is 4.4; the tangent value of loss angle is 0.02.

Single antenna volume shall not exceed 15 x 52 x 5mm?;
reference port of standing wave is 5 dB or 6 dB; working band
is in all frequency bands, namely, 698~960 MHz and 1710~
2700 MHz; the antenna’s radiation efficiency at low frequency
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FIGURE 2: Photo of the antenna.

part shall not be less than 40%; in the high frequency part,
it shall not be less than 55%; the gain is less than 3 dB.
Requirements of isolation is that in the whole frequency band
S;2 < —8dB. Requirements of ECC is that in low frequency
part it should be less than 0.5, and in the high frequency part
it should be less than 0.3.

4. Design Principle

It can be seen that the size of antenna is very smal
requires that the antenna can work at all freque
isolation degree should also be better. Combin
design experience of phone antenna, reasonable

antenna unit and antenna layout are the first step. As S Y S S )
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FIGURE 4: S parameters of single antenna.

to meet the design requireme . covers from 1710 MHz to 2700 MHz. Through loading the
N 75nH concentration components, it can effectively tune the
input impedance of 698 MHz~960 MHz part; the antenna
can work in resonant modes on the frequency of 0.74 GHz
and 0.93 GHz.

Simulations of reflection loss and radiation efficiency are
shown in Figures 4 and 5. When standing wave is less than
5dB, the antenna can work in the whole frequency band;

antenna plate, adding par
other auxiliary measures.
design difficulty and i
modeling process sh
design.

4.1. Simulations although the casing material loss is bigger and due to the high
selects the ant i efficiency of port matching, radiation efliciency in the whole
optimized d. frequency band still can reach more than 68%, which meet
technical me t; it also prolongs requirements of the design.

plate to m the single antenna; Figure 4 shows the S;; of single antenna working in
the detaile in Figure 3. Antenna  different environment. Refl, ref2, ref3, and ref4, respectively,

the volume of plate is  represent the situations that there is no antenna bracket, there
eis105x 58 x 13mm®,  are no antenna brackets and floor of the bend, there is no
p to down, and thickness  bending of the floor, and there is no antenna casing.

] It can be seen from the figure that, in refl, antenna bracket
ntenna is fed from the feed point unit;  showslittleimpacton S, ;itis consistent with design purpose,
it is coupled into the current radiation  but it is true that the width of the bracket will affect S,;; in
ort-circuit point. Resonant modes  addition, it can play a function of fixed antennas. In ref2, it
ency of 1.69 GHz and 2.28 GHz; it  only consists of chassis; the impedance matching conditions

unit; finally, 1
are excited in the
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FIGURE 5: Radiation efficiency of the antenna.

are worsened near frequency of 0.825 GHz, so it cannot meet
the design requirements; through making contrast with ref3
and ref2, it can be found that the difference of matching
condition is little; in ref4, in the low frequency part, the casing
has influence on S, ; through adding a chassis, lower resonant
mode can be stimulated, and it can improve the matching
conditions of the antenna; the antenna’s radiation is similar
to the microstrip antenna. Therefore, through changing the
structure reasonably, it can improve the antenna matching
effect; the integration of modeling optimization also can
reduce the design difficulty.

As the inductance has a smaller effect on high frequency
part of the antenna matching, and it is greatly influenced in
the low frequency part, in Figure 6, it gives out the influence
of inductance L on S;; within the frequency of 0.6 GHz~
1 GHz. In the low frequency, resonant mode of L is relatively
sensitive, through optimizing of L= 7.5 nH; when S;j.< 5 dB,
it can cover the low frequency part.

4.2. Simulation of Double Antenna.-In the single antenna,
when impedance matching and radiation‘efficiency all meet
the design, the antenna units present axisymmetric distribu-
tion. Antenna unit structure and S parameters are as shown
in Figures 7 and 8,/respectively.

Through Figure 8, we can'see that, compared with single
antenna, the work resonant mode of double antenna is not
changed andjust its'match status is changed; matching status
in the frequency point 0.74 GHz is improved, while matching
status is deteriorated in 1.69 GHz, but it still meets the design
requirements. The degree of isolation of antenna ports in the
whole'spectrum is maintained at the levels of 10 dB. In the
design scheme, the isolation in low frequency part can reach
12/dB. Figure 9 shows the radiation efficiency of the antenna
unit; within the whole frequency band, the efficiency of the
antenna can be larger than 62%, so it can meet the design
requirements.

Figure 10 shows the port isolation degree under dif-
ferent conditions. Refl and ref2, respectively, represent
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FIGURE 7: Double antenna structure diagram.
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FIGURE 8: S parameter of the design scheme.
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FIGURE 9: The radiation efficiency curve.
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