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UMS offer, markets & technology platform 
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OFFER
FOUNDRY SOLUTIONS

•Wafers & services
•Packaging services

•Known good die and packages

PRODUCT SOLUTIONS
•RF MMICs ASICs & standard products

•Die and packaged products
•Multi-chip modules

DEFENCE & SECURITY

•Phased array radar
•Electronic warfare
•Security applications

SPACE

•Communication satellites
•Earth observation
•Scientific mission

AUTOMOTIVE & SENSORS

•24/79GHz short range radar
•77GHz long range radar
•Sensors/road tolling

TELECOM

URE

URE

•Point to point radio links
•VSAT terminals
•Base stations

TECHNOLOGY PLATFORM

INTERNAL FOUNDRY
•European, ITAR free

•GaAs & GaN technology

•specialised

EXTERNAL FOUNDRY
•GaAs & SiGe technology

•High volume needs

•Commercial applications

PACKAGING
•Internal specialised

•High volume QFN

•Hermetic and power

COMPETENCE NETWORK
•Analysis capability

•R/D Institutes

•partnerships
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Industry macro trends

Huge consolidation

Vertical integration

Integrated solutions

Power efficiency 

Traditional markets 
maturing

New markets emerging

5G, IoT, auto…

Cost reduction

‘Green’

Supply security

Small players driven into niches

Integrated mixed technology solutions

Packaging is critical
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• What Is Heterogeneous Integration ?

• Related to the Integration of multiple bare die ICs, based on differing substrate 
materials and process technologies, into a single carrier (package/module).
– Size : from 0.1 to x mm

– Thickness : from 50 to 150 µm

• Technologies: GaAs, InP, GaN, CMOS, etc., and Process nodes: 32nm, 28nm, 
16nm, 10nm,
– Side-by-side, stacked, flip-chip, wire-bonded, WLP, MEMS, IPDs, etc.

• Currently the most common method of integration is based on MCM/SiP
technology

• Common platform for III-V device integration when Si cannot meet performance 
objectives
– Power

– Noise

– Losses
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Heterogenous integration applied to RF 

Front End up to Millimeter Wave ... 
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ITRS 2.0 – version 2014
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Wafer Level Packaging vs Panel

Which domain for mmWave ?

System in Package

Full Antenna at Wafer 

Level
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• Need to integrate more and more complexity at Antenna level but 

footprint, weight and new applications are driving this demand
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Trigger : Active Antenna concept / MiMo

5G, Pt to Pt 

Space,

Constellations

Autonomous vehicles
Sensors for Industries

Defence
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• Need to integrate more and more complexity at Antenna level but footprint, weight 

and new applications are driving this demand
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Trigger : Active Antenna concept / MiMo
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5G & Heterogeneous integration



WMA - Exploratory Semiconductor Devices for the 5G mm-Wave Era and Beyond

• Many variants developed for WLP. What are the specific technical 
items specific to RF Front End, this platform should address ?

• Frequencies : from to C to E Bands ... (D ??)

• Dissipated Power : up to 30W CW ➔ roughly 10 x 10 mm2 of footprint

• Max Surface : up to 15 x 15 x 0.5 mm2

• 3D compatible for Digital / RF integration ➔ PoP or double RDL 
approach

• Improved cooling by one side

• Hermetically compatible

• Shielding & Isolation in between channels by appropriate metallic 
protection

• 125°C Back Side / MTF 20 years

13

Wafer Level Packaging Technologies –

Fan-out based
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Thermal management for active antenna 

systems
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• Antenna transmission on one side of the PCB

• Thermal dissipation on the other side of the PCB

➔ Less complex PCB design

➔ Cost efficient PCB

➔ Compatible with mesh size

Cooling

Array antenna module
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WLP and parasitic reduction
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• Many approaches and variant developed for WLP. 

• Examples (among many ...)

(eWLB product portfolio Source: STATS ChipPAC)         (EDS technology from Infineon) 
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Wafer Level Packaging Technologies –

Fan-out based
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SMART3 – SIP Technology development
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Developments – Plastic Packaging roadmap
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SiP BGA
GaAs-SiGe
> 10 dies

Multichip QFN
GaAs-SiGe-GaN

Up to x diesCurrent mutichip QFN 
solutions

GaAs-SiGe / 2 dies

Inverted BGA power package
Top heat disspation

QFN/DFN plastic
Power - pulsed

2017 2018 2019 2020 2021 2022 2023 2024 2025+Current solutions

Inverted plastic power 
package

Top heat dissipation

Power

Integration

3D

Integration

2.5D

Integration

More I/O

Capability

QFN pushed

Up to the limit

Thermal dissipation

by the top

Cost reduction

Development 

in progress (D&S)

5G-GaN2

Program

Development 

in progress (5G)

SMART3
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Intermediate generations : Examples of UMS 

mixed technology solutions

Advanced telecom PA

GaAs & GaN – 28 GHz

Automotive transceiver

GaAs & SiGe – 24 GHz
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GaN/GaAs solution

21

Intermediate generations : 5G 28GHz 

T/R solution

HPA

LNA

OUT1/IN2

IN1

OUT2

SWITCH

QFN4X5 on board
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Next steps for 5G & System In Package

• Compact RF Front End multi-technology demonstrators covering 28, 39 and 80 

GHz based on innovative Wafer Level Packaging integration. 
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Heterogeneous Integration: Wafer Level Packaging

This project has received funding from the ECSEL

Joint Undertaking (JU) under grant agreement No

783274. The JU receives support from the

European Union’s Horizon 2020 research and

innovation programme and France, Germany,

Slovakia, Netherlands, Sweden, Italy, Luxembourg,

Ireland.”.
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• Three Domains 

– 3D advanced co-integration of Si / GaN
power technologies System in Package 
(SIP) 

• → TRL 5 to 6 in final

• 70% program effort

– Millimeter wave GaN Technology for E-
Band Radio 

• → TRL3 to 4 in final

• 15% program effort

– Ka-Band GaN compatible of 8” RFCMOS 
fab line for high density RF / mass market 
transceivers 

• → TRL3 to 4 in final

• 15% program effort
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5G_GaN2
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5G_GaN2
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• 5G_GaN2 collaborative Project

• GaN & Packaging solutions for 5G

• https://www.5ggan2.eu/

• 17 European partners

• UMS as project coordinator

• 3 years project 2018-2021

Demonstrators for 5G BTS 28GHz & 

39GHz

• SiP FOWLP package technology

✓ Top side cooling topology

✓ Integration / Miniaturization

https://www.5ggan2.eu/
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IPCEI : Important Project of Common 

European Interest

Authorization to Proceed 

(Respect of competition rules)

France - 7 projects (Plan nano 2022)

1. UMS - SMART 3

2. STm

3. XFAB

4. SOITEC

5. SOFRADIR

6. MURATA (ex IPEDIA)

7. ULIS

SMART3
- Lyon University (Polymer, packaging)

- Bordeaux University (Design, Reliability)

- Limoges University (Complex simulation,Design, Test)

- Linxens (Packaging development )

- Nokia (Demonstrator)

- CEA LETI (Packaging development)

- 3-5 lab (Packaging, GaN E Band)

- Thales DMS (Packaging support & specifications)
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• WLP Technology development and assessment

– Polymer formulation and adaptation 

– Compatible of High T° / CTE / 

• Modelling 

– EM 3D, Thermo-mechanical, Electrical ➔ PDK

• Reliability

– Evaluation, Pre-qualification

• Demonstrators

– 5G in Ka Band, V-Band, E-Band
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SMART3 - Activities



WMA - Exploratory Semiconductor Devices for the 5G mm-Wave Era and Beyond

GaN technology and WLP compatibility
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VHF UHF L S C X-Ku K Ka Q V E

30 MHz 90 GHz8 GHz4 GHz 30 GHz 50 GHz

0.50 µm  (GH50)

0.25 µm (GH25)

0.15 µm (GH15)

0.10 µm (GH10)

2011 (3’’) → Moving to 4’’→ Space evaluation

In progress

2014 (4’’)→ Running in production

and Space evaluated

Early access mode

since beginning of 2018 (4’’)

Released foreseen

late 2020 (4’’)

Development

Production

Production & Space listed

-Copper based (RDL) for interconnection 

and cooling

-- Hotvias
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• WLP technology applied to power and mixed Analog / 

Digital RF FE 
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SMART3
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• Test Vehicle by Building block of 

the WLP process

• Evaluate Mechanism of End of Life 

• Associated to Energy of Activation

• Evaluate Maximum Ratings 

. 
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SMART3 - Reliability
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• Standard approach – step by step but inappropriate

• ➔ Complete toolbox for co-design a complex SIP

• ➔ Develop a complex model approach 
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SMART3 - Modelling strategy
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Conclusions

• WLP as an extension of FE process / foundry offers

• Opportunity to design and produce a new generation of RF 

products 

– Integration / Performances / Cost / Supply chain

• SMART3 presents an alternative for low to medium volumes 

– Communication (5G, Backhauiling, ..

– Strategic domains (Aerospace, Security ..)
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