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Abstract - MIMO design and operation of Multi-input Multiple output (range) patch antenna systems used in 2 * 2 ISM 
band. MIMO Antenna Split Ring Resonator (Deposit) and Complementary Split Ring Resonator (CSRR). Reduce the size 
of the antenna. Antenna miniaturization, CSRR for aircraft and is described. CSRR is the complementary structure of SRR. 
CSRR is used to improve the separation between MIMO antennas. Offset four-element multi-billion planar MIMO 
antennas with omnidirectional radiation models have been proposed for low cost FR-4 dielectric substrates for nonlinear 
vision (NLOS) communications and future technologies on 4G. The patch antenna system was created in 2.4 and 5.6 band 
operation. The recommended the overall size of the MIMO antenna is 63.39x75.18mm2.A 1 * 1 Antenna Size 37.59 * 
31.69mm2. Applied and tested the antenna other results handled the simulations results very well. The measurement 
separation is S12 is12.5 dB and the maximum gain is 3.5 db. 
 
Keywords - Offsetting Technique, Long Term Evolution (LTE), MIMO Antenna, WLAN, Complementary Split-Ring 
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I. INTRODUCTION 
 
The wireless communication between internal and 
external applications of rapidly developing 
technology, high-speed and reliability are the main 
objects. And to take measures for the introduction of 
a uniform system for the picture of a product (SISO), 
a SISO required creating a system for transmitting 
and receiving communications. In wireless 
communication, Range with the fourth and fifth 
generation communications system. The highest 
price of the system, currently in the range of wireless 
communications with the reliability and coverage, 
and no additional precautions (spectrum) is 
characterized by improved communication or 
transfer of power [1]. Before the range to provide 
high-quality services and technology, but the line 
channel (NLOS) connectivity. In the case of MIMO, 
the arithmetic is used. This platform can enhance the 
traffic conditions. MIMO technology improves the 
success of network connectivity to increase 
bandwidth and minimize the increasing effects of 
multiplying. MIMO is using multiple ways to 
increase the traffic from the two brakes that are 
included in the system. 
 
A split-ring resonator (deposits) with negative 
dielectric stability. Minerals in 1999. CSRR 
Pendrym proposal is complementary to the SRR 
structure. SRR look different and be in the form of 
CSRR. Analysis SRR and CSRR Babine found its 
main application. CSRR and deposits Meta-material 
are inspired [1]. CSRR used to ensure the size of the 
overall system a bit. The only entry CSRR every 
door that will help to avoid the current prosperity. 
Deposits and ensure CSRR good isolation, but 
narrows as a result of use. CSRR is suitable for 

making and reduces absorption (Absorption Rate). 
Because the ground plane surface waves on the shore 
and partially broken antenna to prevent the growth of 
the entire area of the small broadband antenna 
technology. Partially through a hole in the floor of 
the recommended range of 2x2 antenna design and 
CSRR can improve performance of the entire 
system. Partially ground antenna to improve its 
ability to be used. With the range of the proposed 
antenna Complementary Split Ring resonator 
(CSRR) for the size of the largest gaps. The antenna 
feed off small, a 50Ω transmission line. Our project 
does not exceed 26.9dB shining between the 
components division offers a range with a 2x2 
antenna. MIMO coverage is 2.4 GHz and 5.6 GHz, 
and the return loss in the S and C bands is very low. 
 
Design Studies: The 1x1 MIMO antennas for 
wireless applications optimized by the Particle 
Group. The particle swarm optimization (PSO) used 
with the mini-max algorithm is set to achieve better 
design goals for the target of the frequency band, the 
density is required, and the required antenna 
parameters. Proposed 2-port antenna system with 50-
ohm ports of version 12.0 CST Microwave Studio 
2015 and is fraudulent with a lower cost of 63.39 x 
75.18 mm 2 size FR4 dynamic filter (thickness 1.524 
mm, 4.3 mm and 0.025) Recommended design 
behind the proposed radiator element. The minimum 
benefit reduction required for wireless applications, 
Low volatile cooling (High port separately Port), is a 
compact size, high profit and bandwidth.2.4 And 5.6 
GHz with both sides of the half-ground to reduce the 
interconnecting between the lines.2.4 And 5.6 GHz 
with both sides of the half-ground to reduce the 
interconnecting between the lines. The middle of the 
radiator patches of CSRR, reproduction and increase 
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revenue. 10% of the value of the actual values set 
here when creating an algorithm of the difference is 
less than ±. After 1553 responses, the appropriate 
criteria have been received to achieve better results 
are shows [1]. 
 
Parameter gw gl sw sl 

Value 31.68 7.91 31.68 37.58 
Parameter fl fw pl pw 

Value 18.1 2.21 11.33 12.32 
Table.1: Parameters Optimized (mm). 

 
Last sections of many moderns the main 
responsibilities will be used [3], [4]. This group of 
changes to systems of different standards, including 
GSM, 2.4 and 5.6 GHz ISM bands are designed. 
Some designs are designed for double band 
programs [4],[5]. 
1*1 Conventional Patch Antenna is 37.59 * 31.69 
mm2. The minimum separation between elements of 
the antenna was 11.6dB[2]. 
 

 
Figure 1: MIMO 1*1 design with and without CSRR 

 

 
Figure 2: S parameter of 1*1 antenna design without CSRR 

 

 
Figure 3: MIMO 1*1design using PEG, CSRR and offsetting 

principle 
 
2*2 Antenna Sizes 63.39x75.18mm2. The minimum 
separation between antenna elements was 12.2dB, 
about half of the continuum patches shown in fig6. 
These systems are GSM bands 2.4 and 5.6 GHz ISM 
bands [5], including two developed for a variety of 
standard frequency bands. Designs have been made 
for dual-band operations. 

 
Figure 4: 2*2 MIMO design without CSRR 

 

 
Figure 5: S parameter of 2*2 MIMO design 

 

 
Figure 6: MIMO 2*2 with offset and CSRR 

 

 
Figure 7: MIMO 2*2 with offset and CSRR S parameter 

 
Simulation Results: To minimize return losses and 
interconnected between radiators, the antivirus 
parameters are compatible. False deficit and the 
division can be seen Fig8.Double-group as a result of 
the proposed antennas simulated - 10 dB ability 
2.26-2.65 GHz and 5.48-5.75 GHz frequency VSWR 
<2 in the first group, there are 12.5dB isolation. 
 

 
Figure 8: MIMO 2*2 S parameter 

 
Proposed in the middle of ground and partially limits 
the effectiveness compared to the fig.9 and fig.11. 
The recommended range of desired frequency band 
is divided into a number, but does not provide the 
desired frequency. This WLAN / Wi-Max / LTE do 
not show films, and various applications. On the 
other hand, the game, the thieves and the port1 and 
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port2 port3 port4 offers 12.5dB and remote part of 
the results shows. That mutual rear portion of the 
normal and low loss and low volume. CSRR 
reduction as well as the international unit and the 
antenna will help improve the performance of the 
main reasons. On the top of the socket 5.6 GHz 
resonance frequency response. Return loss of 
purpose antenna is -47.55db (lower band) and -
27.30db (upper band).Partial ground and full ground 
effect of 2*2 MIMO antenna shown in fig.9 and 
fig.11. 

 
Figure 9: MIMO 2*2 (Full ground) 

 
Figure 10: MIMO 2*2 full ground S parameter 

 
Figure 11: MIMO 2*2 (partial groud) 

 
Figure 12: MIMO 2*2 (partial ground) S parameter 

 
The antenna will be offered a choice of range (for 
the amount of radiation is similar to the size of the 
target) is subject to the conventional rectangular 
patch. Recommended radiator uses this excellent 
feed material to minimize the development and 
diversification of the individuality. Targeted research 
is a scientific effort to create compact dual-band 
antennas for next-generation MIMO applications. 
The proposed techniques of offsetting and CSRR are 
important in designing the MIMO antenna and 
meeting the MIMO specific need. The proposed 
research work focuses on the improvement of the 
antenna parameters. The offsetting technique 
provides density in size and improves all the 

degrading aspects of the MIMO antenna parameters. 
So we use this technology in my antenna design. 
Because of the strong interconnection between the 
antenna elements, it is difficult to put multiple 
antennas together within the substrate while 
maintaining high separation. Offsetting principle 
used in feed, as well as patch etc. Therefore 
complementary split ring regulator (CSRR) will be 
used to increase the separation between MIMO 
antennas. It provides a small size in the whole 
system. This land provides space diversity between 
antennas. CSRR also reduces the SAR (Special 
absorption Rate), which makes it suitable for human 
intervention. 
The proposed antenna 2x2MIMO benefits and form 
of the radial patterns of behavior, the 2D-3D 
radiation patterns and behavior. The recommended 
range Antenna Summit 2D and 3D radiation pattern 
shown in Fig.14 and 17, fig frequency, 2.4GHz and 
5.6GHz frequency. Wave resonance and a totalgain 
of antenna are 3.5 dB and the radiation of the best 
overall system efficiency of 94%. Bandwidth of the 
antenna is defined (2.26-2.65) 16.25% and (5.48-
5.75)4.82%. 
Developed models of the radial structure are used to 
limit the overall diversity performance. ECC S is 
used as one of the solution instead of the 
performance parameters of the diversity. S12 is not 
enough to reveal all about consolidation. 
ECC artificial value Fig.13 In its assessment is less 
than 0.01, and the range of the antenna is dedicated 
to all the S-parameters, the resonance frequency is 
also very valuable. Cheapest 4G smart seeking 
applications for two frequency bands antenna 
elements and Deputy Versa.ECC cost of 
interpretation between the antennas is less than 
0.001, it was justified. 
Listed as a property belonging to the estate, and the 
performance of the International Telecommunication 
Union (ITU) and significantly lower than the 
established limit. 

 
Figure 13: ECC of MIMO antenna 

 
Far field radiation 3D pattern 

 
Figure 14: 3D E-field radiation pattern 
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Figure 15: Radiation pattern of E-field at 2.4 GHz freq. 

 

 

 

 
Figure 16: Radiation pattern of E-field at 5.6 GHz freq. 

 

 
Figure 17: 3D H-field radiation pattern 
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Figure 18: Radiation pattern of H-fieldat 2.4GHz freq. 

 

 

 

 

 
Figure 19: Radiation pattern of H-field at 5.6GHz freq. 

 
The surface of the proposed antenna current 
distribution port is energized and the other ports are 
terminated with 50Ω on the proposed MIMO system, 
in order to see the effect of the current distribution is 
shown in Figure.20, and fig.21.Studies where the 
ground surface and a portion of the amount of high-
end antenna, both part of the middle of the show. 
The S parameters S12 and S14 of the lower 
frequency band, its effects can be observed. The 
recommended range antenna VSWR, simulated 
VSWR current wave 2 at least once. The purpose 
value of VSWR is 1.064. 

 

 
Figure 20: Current distribution of 2.4 GHz frequency 
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Figure 21: Current distribution of 5.6 GHz frequency 

 

 
Figure 22: VSWR of MIMO system 

 
The theoretical efficiency of the heat sink, and the 
input power ratio of the heat sink; it will ensure the 
efficiency of 99.91% of the radiation. CST antenna 
simulation software on a simulated radiation 
efficiency of 94%. 
 

 
Figure 23: Radiation efficiency of MIMO antenna 

 
We propose several methods to reduce the size of the 
patch antenna [6]. This responsibility the reasons to 
use less Wavelength column[7], Recently, Antenna 
Microscopy metal components additional open loop 
antenna resonant converter (CSRR) used, including 
the use of the surface. A significant reduction in the 
size of the load CSRRPatch antenna Patch antenna 
[8], [9]. 
 
CSRR a split-ring resonator (deposits) is a negative. 
This is usually visible on the ground, one page, one 
carried out by removal of mines in the amount of 

copper. CSRR energy sector and its ratio of around 
freakunne ensure effective representation of the 
negative. 
 
CSRR density is similar to the SRR, and it is 
designed as an LC circuit. The ratio of the SRR and 
CSRR provides for the freedom of the semi-
analytical balance and SRR not even something back 
to CSRR [10], [11], and will be easy to implement 
the complex frequency of the SRR is an experienced 
model. 
 
All previous studies only CSRR-loaded small patch 
antenna is used. For the range of antenna systems, 
this may not be a patch antenna was developed and 
analyzed[12]. Recently used in the range of dishes, 
many of them did not use the patch antenna 
elements. 
 
CSRR’s the project and the constructions of a simple 
MIMO antenna elements are easily combine with 
another to form a whole. 
 
II. CONCLUSION 
 
A very short-range 2-way antenna, developed by 
CSRR perfect conditions with a half-way through 
this letter. This shows the effectiveness of isolation, 
high density, and good light. Checking results using 
the S parameters and far field models.ECC data rate 
wireless communication channels of the antenna 
through space with the packages should be 
strengthened within the acceptable limits. Based on 
the results of a simulated proposed for practical 
applications for a handheld device and an antenna 
can be a possible candidate. 
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