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MIMO System
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Multiple -Input and Multiple -Output, is the use of multiple
antennas at both the transmitter and receiver to improve
communication performance. It is one of several forms of

smart antenna technology.




MIMO Antennas - Diversity

Receiver speed = 10km'h

Multi-path signal
transmission may lead to
destructive signal overlay

resulting in local deep dips
(called Rayleigh-Fading)
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Multiple antennas ( antenna diversity )
may overcome this problem
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Diversity Gain

The essential criterion to quantify the efficiency of MIMO antennas is
the correlation between the antennas, two options:
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Correlation in free space
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corr : 0.015411687 | !

from S-Parameters:
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MIMO antenna in free space

Good agreement!
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|.|“odd new postprocessing step... \ ~
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Diversity Gain and Comelation § 0.0160617




Correlation with scattering object

MIMO antenna with biological phantom
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from S-Parameters:

corr : 0.02022564 |;




Correlation over distance
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defined based on statistic assumptions.

Cumulative Prabability

Diversity gain

From the correlation a diversity gain of a MIMO antenna system can be
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For two uncorrelated antennas and an accepted bit -
rate error of 1% the theoretic diversity gain is 10 dB
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Diversity gain: G, =10-\1-| p |

Correlation

10

1D Resultshdiversity gain

____________________________________________________________________________

antennas in free space

..............................................

............................................................................

---------------------------------------------------------------------------

& from Farfield
4 from S-Parameters |7

________________________________________________

""""""""""""""""""""""""""""""""""""""""""

20 40 &0 20 100
par




Antenna Placement Study

(Two-Antenna Array)
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Type
Approximation
HMonitor
Component
Dutput
Frequency
Rad. effic.
Tot. effic.
Dir.
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Single Antenna D

dBi

4.08
3.34
2.59
1.85
1.1
8.371
-3.27
-9.8
-16.3
-22.9
-29.%
-35.0

Farfield
enabled (kR >> 1)
farfield (f=2.6) [1]
Abs

Directivity

2.6

B8.83805 dB

-8.888551 dB

4,877 dBi

esign (f=2.6 GHz)
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Adaptive Mesh Refinement

|51,1| versus Passes in dB

=10 4--

-20 4

-25
2 22 2.4 2.6

Frequency / GHz

Maximum Delta S versus Passes

0.08 : . :
0.0 4
0.04 1 .
0.02 i |
0 : : :
2 2.5 3 35
Pass

11

& Delta 5

Adaptive Mesh Refinement

Mumber of paszes 0
Mimirnim: I amirnLanm:

Defauls
E LG |

Adaptation stop criteria

Adapt to 5-parameters
Frequency range

Use full frequency range

Cancel

Help

Murnber of checks:

b axirmurn delta:
| |

[ |

[] &dapt to 0D result template

Refinement settings

N
Riefinement directions:

Refinement strategy:
| Energy bazed

v Ex @y Mz

Factaor for meszh cell increase:

Mumber of pulze widths o skip:

07

o |

wigight for electic field energy:

Wweight for magnetic figld energy:

[1.0

[1.0

CST




I Placement Investigation (S -parameters)




Mutual Coupling (2_1) @
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