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5G Application: 4G-5G networking




5G Application: Network of Things

/4G base station




5G Through Massive MIMO Technology

1. It is an extension to existing wireless systems :
e 3G
e 4G
= [TE
= WiFi
2. UDN (ultra dense networks) to increase spectral usage and network capacity
3.Internet of things

Applied to almost any field as :
* |ndustrial
= Automotive
= Robotics
= Bio-medical
= Environmental sensing, etc



Multi band patch antenna for
5G Millimeter wireless massive MIMO
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LOW frequency patch antenna
Act as GND for HI freq. multi patch antenna

8xHMC933LP4E
Analog Phase shifter,
18 - 24 GHz

2.45GHz

«— Patch’s HI frequency antenna
Dielectric FR4, 1mm
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Patch’s LOW frequency antenna
Dielectric FR4, 0.5-1mm

GND conductive

.
/////////////////////

~1.5mm

Simplified design : only two layers



Measurement block diagram

Connector
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Top HI frequency 8 patch’s
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Experimental setup

Antenna with

«— | the phase
shifters

Beamforming
control

Type H Horn antenna
18-24 GHz, 30° directivity
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High frequency band results

—S12 0°

—— S12+30°
W :,& ol Sl2-30°
\\/ - — S11-Antena

with phase shifters
S22-Antena

-2(
no phase shifters

=gl

S12 (dB)

\ >

\ w"‘- 30
N\ i 8
WLl ob
RN ;

8 19 20 21 22 23| 24 25 26
Frequency (GHz)




Miniaturized Structure

TOP LAYER
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Coaxial via’s
TOP to BOTTOM

BOTTOMLAYER 11+H2+H3=1.5mm

FR4 material
Three layers glued together
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