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Introduction

5 G ¢ ; G |\/' 5G mmWave technology - disruptive innovation |

v__Introduction of mmWave frequencies >24 GHz
v" Adoption off new packaging architectures and

platforms
v'  Heavy design changes and new materials required

I v' Upgrade of 4G technology - incremental innovationl
v WVl stay at frequencies < 6 GHz
v" Modification of current RF packaging architectures
v Minimal change in BOM

v' Used frequencies <|GHz
v To address transfer of data generated by many loT
end devices (mainly sensors)
v Still undefined standards/protocols
| v’ Little to no innovation regarding semiconductor

packaging

\YOLE

https://www.macrumors.com/guide/mmwave-vs-sub-6ghz-5;
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Applications of 5G mmWave

B Lower Latency
M Larger Bandwidth
More devices per unit area
Improved industrial automation, smart factories/manufacturing, e.g., connection of robots
High traffic areas
Stadiums
Airports
Train terminals
High-speed data transmission with less delay
Enhanced real-time video transmission
Public security
Medical application

Indoor short range data transfer, Entertaintment/Augmented reality, etc.
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Need for Scalable 5G System Architecture —1/2

B Scalability enables EIRP adaptation to meet application, high yield & cost reduction

5G mmWave application focused area 49-57 dBm

43-52 dBm

\YO|LE

V Développement 5G Impact on Telecom Infrastructure | Report | www.yole.fr | ©2019
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Need for Scalable 5G System Architecture — 2/2
B Scalability enables EIRP adaptation to meet application, high yield & cost reduction
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Fundamental Building Blocks of Scalable 5G mmWave Modules

RF front-end ICs
Integrated antennas

Passive components

Packaging architecture

Pckaging materials & interconnects

Example of non-scalable packaging architecture
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Examples of Scalable Packaging Architectures (AiPs) for 5G mmWave
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Ex.: Scalable 5G mmWave Base Station using Fraunhofer‘s AiP Platform — 1/5
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Ex.: Scalable 5G mmWave Base Station using Fraunhofer‘s AiP Platform — 2/5

M Measurement & characterization of packaging material

Megtron 7N
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l ‘ ' 3D Full wave simulation . -10.00 Simulation
‘ m
Extraction Measure- =
of the ment of wn-20.00 -
geometrical the surface b
dimensions via roughness 3
microsection | c
il Extraction of ¢ and %—30.00‘
.¢ % icati tans terms o Megtron 7N
- c
-40.00{ Ppermittivity: 3.12; Loss Tangent: 0.0025
-50.0Q ,
37.00 39.00 41.00 43.00

Freq [GHz]

Fabricated planar resonator for measuring relative dielectric constant and
loss tangent of Megtron 7N substrate
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Ex.: Scalable 5G mmWave Base Station using Fraunhofer‘s AiP Platform — 3/5
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Ex.: Scalable 5G mmWave Base Station using Fraunhofer‘s AiP Platform — 5/5

Fabricated complete 5G mmWave module
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Cross sectional view of fabricated module

Fabricated module X-ray image: Top View
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Ex.: Scalable 5G mmWave Base Station using Fraunhofer‘s AiP Platform — 5/5
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Role of Packaging Materials on 5G mmWave Modules — 1/5

B Packaging materials have significant impact on 5G mmWave modules
™ Antenna efficiency and antenna gain of modules

Communication distance

N

™ Energy efficiency

“ Cost G(ﬂ' (P) = D(ﬂ' ‘P) * €diel. * €cond. * €mat.
H

AL

Side view

Top view of basic antenna array
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Role of Packaging Materials on 5G mmWave Modules - 2/5

B Packaging materials have significant impact on 5G mmWave modules

Antenna efficiency and antenna gain of modules
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Role of Packaging Materials on 5G mmWave Modules - 3/5

B Packaging materials have significant impact on 5G mmWave modules

™ Antenna efficiency and antenna gain of modules

“ Example of measured low Dk and Df material from Chemours
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Role of Packaging Materials on 5G mmWave Modules - 4/5

B Very high antenna efficiency and gain due to Low Dk and Df; > 3GHz bandwidth
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Role of Packaging Materials on 5G mmWave Modules - 5/5

B Very high antenna efficiency and gain due to Low Dk and Df; > 3GHz bandwidth
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Thank you very much for your attention
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