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5G technology in numbers

(*) Source: Qualcomm
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5G world ïbeyond smartphones 

5G for automotive 5G for IoT 5G for manufacturing

Key services Key services

₅Smart everything: home, city, offices, energy

₅Security

₅Healthcare

₅Higher automation

₅Higher productivity

₅Higher quality, higher securityé

₅Autonomous driving

₅Infotainment

₅Telematics

Key services
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5G ïa combination of networks
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Source: Qualcomm Analyst Day, C. Amon, Nov. 2019
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5G ïa larger frequency spectrum to manage more data faster 

ü5G new spectrum is 12x larger than overall LTE

üWill enable network providers to deliver increasing data rate for the next 10 years
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Source: Mobile Experts, Soitec estimates, 2019
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5G massive deployment is starting in 2020

ü50% of smartphones sales in 2023

üaround 200Mu in 2020
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Source: Navian October 2019, Soitec estimates beyond 2023 Source: Yole, November 2019
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ü110 5G Operators (Ookla daily update)

üaround 200k 5G base stations in 2020

ü>55% of worldwide coverage in 2025
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5G roadmap will drive technology and applications for the next decade

Source: Qualcomm Analyst Day, J. THOMPSON, Nov. 2019
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Front End Module (FEM) blocks ïbuilt on Soitec substrates

üSwitch

Antenna switch

Power mode switch, é

üSwapping switch

üLow noise amplifier (LNA)

üSupply modulator
ET: enveloppe tracker type of S

üPower amplifier (PA)
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ET

üAntenna tuner

üFilters

Bandpass filter

Duplexer(s)

Antennaplexer

üPhase shifter(s)

Antennas

Front-end

module:
Power amplifier, 

switches, antenna tuner, 

filters

Transceivers

Other: 

Sensors, 

display, 

audio

Baseband

processor

Power 

mngt

Apps

processor

Memory
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5G sub-6GHz ïHigh end* smartphones:

20% more RF FEM content vs 4G
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*: >$500

30% of smartphones
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5G sub-6GHz ïMid end* smartphones:

90% more RF FEM content vs 4G
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*: $100 - $500

50% of smartphones
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MIMO Antenna 3
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Major content (*) growth for RF-SOI and filters

Average +60% RF-SOI content Average +50% filter content 

Source: System Plus 2019, Soitec estimates Assumption: new SAW filter generations to take market share over BAW 
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5G mmW module brings additional content to sub-6GHz module

ü5G mmW requires 3 or 4 modules

üModules are required so that mmW signal is not blocked by hand nor objects

üModules are put on the phone edge

ü28Ghz and/or 39GHz bands

üStarts with one band and will move to two bands
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Antennas
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5G mmW smartphone

Doubling SOI (*) content vs 5G sub-6GHz smartphone 
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2 transceivers

per module, 10mm² each

8 antennas per module

Transceivers : 

PA, LNA, SW, 

PLL, Digital 

control

Source: Qualcomm IMS 2018, Microwave Journal Dec 2018

Source: Soitec estimates
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5G mmW handset modules ïin average: 60 mm² of RF-SOI or FD-SOI

(*): Mm² are serviceable accessible market

+
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Soitec technologies in 3G, 4G, 5G products

From alternative solution for RF switch to standard RF FEM
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3G LTE LTE-A 5G sub-6GHz 5G (sub-6GHz + mmW)LTE-A-Pro
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Soitec ñfootprintò in mmĮ across RF standards

3G LTE-A-Pro 5G sub-6GHz 5G sub-6GHz & mmW
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5G sub-6GHz base station architecture: major change
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Example :

x64 antenna panel

X1
/ 64

X 64

ü4G/5G base station 

üPassive antenna system

üOne antenna per panel

Key challenges require from semiconductor suppliers

ü5G massive MIMO 

üActive antenna 
system

üCell coverage 
improved

üMore user served 
simultaneously

üPA performance stretching above 3.6GHz

üHigh power added efficiency

üLow cost FEM solution

üLow-power solution

üPower per PA

üFEM (units)
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X 64



5G sub-6GHz base station: new opportunities for Soitec
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ADC/DAC
RF & IF 

Rx/Tx Mixer
5G

x1 transceiver x1 FEM

5G

ADC/DAC
RF & IF 

Rx/Tx Mixer GaN

x64 transceivers x64 FEM

ü5G base station*

üGaN technology taking 
market share over LDMOS 
(laterally-diffused metal-
oxide semiconductor)

Remark: handset unit is 1,000 larger than base station

0

10

20

30

40

50

60

70

GaN RF-SOI FD-SOI

4G/5G Base Station content (mm2)

0

1000

2000

3000

4000

5000

6000

GaN RF-SOI FD-SOI

4G/5G Base Station Massive MIMO 
content (mm2)üMassive MIMO 5G

üLower power levels allows 
RF-SOI based switches and 
LNA integration

üGaN technology taking 
market share over LDMOS 

üLow power transceiver with
FD-SOI

4G/5G base station content (mm²)

4G/5G base station massive (MIMO) 

content (mm²)

*Based on 4G architecture



5G mmW small cells: new end-to-end architecture
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ü5G mmW small cells

üUltra high bandwidth

üUltra high throughput

üIncreased semiconductor content (until 1024 RF 
chains)

ü28-39GHz bands

üMultiple type of small cells per market segment

üWide, medium, local area coverage

üGaN and SOI cover all cases (ex: wide area small cells)

üx64 antennas with high power GaN PA

üx512 antennas with SOI integrated FEM

20

Source: Analog Devices, 2019


