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Introduction 



Introduction and Implantable Bio-Systems
Danilo Demarchi
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The WP5 Roadmap Concept
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Energy 
Autonomy Connectivity Sensor 

Integration

Reliability, 
Functional 
Safety & 
Security

Ubiquitous/
Pervasive

WP5 Harmonisation

Functionalities
•Specs, 
Interfaces/Communicatio
n, Computing/Storing, 
Sensing, Learning, 
Autonomy, Speed

Physicalities
•Energy/power, 
response time, form 
factor, environment, 
temperature, EM 
effects, technology 
nodes, robustness

Criticalities & 
Opportunities
•Manufacturability, 
Cost, System Level 
Reliability, Lifecycle, 
OoS, 
Compatibility/Standa
rd, Security(hacking), 
Privacy, Safety, 
Education

Design 
Paradigms
•HW/SW, re-
configurability, 
energy aware/driven, 
design for IP, Open 
source/cores, 
Automated

Design 
Activities
•Verification, testing 
& validation, multi-
physics, multi-
parameter, 
optimisation, 
prototyping, 
constraints aware 
design, …
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WP5 Map

Everything is Application Driven. The Application drives the choices.

The Key 
Functionalities to 
be considered and 

measured with their 
importance and the 

expected TRL at 
which after 5+ or 

10+ the 
functionalities have 

importance

The Implementation Qualities useful for 
implementing the Functionalities.

Measured in 5+ and 10+ importance.

Criticalities & Needs where to 
indicate the challenges and the 
needed technologies, measured 
in 5+ and 10+ horizon, indicating 

when and how much the 
technology/solution has to be 

implemented
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WP5 Map
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• Application is the core and the starting point of 
the roadmap

• Some application domains of reference have been 
selected:
• Implantable Bio-Systems
• ADAS / Automated Driving
• Environmental Monitoring and Wearable 

Systems, very similar requests in terms of 
roadmapping

The Implemented Roadmaps
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Implantable Bio-Systems - Energy Autonomy
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Implantable Bio-Systems - Energy Autonomy
Physical and Technological Requirements
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Implantable Bio-Systems - Energy Autonomy
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Implantable Bio-Systems - Connectivity

Considered not
so strategic
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Implantable Bio-Systems – Sensor Integration
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Implantable Bio-Systems – Sensor Integration
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Implantable Bio-Systems – Sensor Integration
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Implantable Bio-Systems - Miniaturisation
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Implantable Bio-Systems - Miniaturisation

These numbers 
are OK for 

devices with 
batteries 

If rechargeable 
we need the 
right antenna 

orientation

Without batteries (wake up devices from outside)
• Smaller dimensions and lighter
• Orientation of the antenna coil for energy 

scavenging
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Implantable Bio-Systems – Reliability and Lifecycle
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Implantable Bio-Systems – Reliability and Lifecycle
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Implantable Bio-Systems – Functional Safety, 
Privacy & Security
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Implantable Bio-Systems – Functional Safety, 
Privacy & Security



Tier 2 perspective on WP5 
System Design Roadmap for ADAS

Holger Schmidt
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 ADAS Market Perspective

 ADAS System Characteristics

 Roadmap Functionalities and Criticalities

 Conclusion

Introduction 
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Market Perspective 1/2

Source: Autonomy and smart urban mobility

https://www.ubs.com/global/en/wealth-management/chief-investment-office/industry-leader-network-events/_jcr_content/mainpar/toplevelgrid_1889511297/col1/linklist/link.0657035546.file/bGluay9wYXRoPS9jb250ZW50L2RhbS9hc3NldHMvd20vZ2xvYmFsL2Npby9pbmR1c3RyeS1sZWFkZXItbmV0d29yay1ldmVudHMvaW1nL2ZyYXp6b2xpLXViczE3LnBkZg==/frazzoli-ubs17.pdf
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Patent Situation
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ADAS System Characteristics

Courtesy Infineon Technologies AG

Courtesy Infineon Technologies AG

Courtesy Infineon Technologies AG

Courtesy Infineon Technologies AG
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 Energy Autonomy, * -> less relevant
 low losses / high efficiency are important

 Connectivity, ***
 V2x communication; Speed; Latency; Robustness
 5G is required

 Sensor integration, ***
 Various sensors/MEMS
 Calibration
 Sensor fusion

Rating of Functionalities 1/2
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Miniaturization, **
 Limited space inside a car
 Weight has to be minimized

 Reliability & Lifecycle, **(*)
 Increasing operation time even for unchanged lifetime
 Zero defect
 Automotive requirements and environment

 Safety, Security , Privacy, ***
 Fail operational
 Communication and data have to be protected for an increasing amount of

attack scenarios
 Confidentiality, integrity, authenticity

Rating of functionalities 2/2
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 Short range
 Long range
 Object detection
 …

 Lane assist radar
 ADC sampling frequency: 10 MHz -> 100 MHz -> 10x
 Chirp sequence bandwidth increase: 0.3 MHz -> 1.5 MHz -> 5x
 Total processing gain improvement: 12 dB-> 16x

 BUT: criticalities and needs FOMs depend on 
 System architecture
 Building block characteristics (ADC type, modulation scheme, …)

Example RADAR Criticalities and FOMs

Courtesy Infineon Technologies AG
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 Need affordable, modular & scalable, evolvable, fail operational, trusted systems

 Ensure and accelerate technologies readyness for automotive

 Support heterogenous integration

 Consider increased operation time (~5x … ~15x)

 Consider higher compute performance at lower power

 Communication: latency 1ms or less, increased bandwidth, lower power

 Support cross domain, cross hierarchy development

 Design, verification, manufacturing and qualification challenge

Conclusion: Main recommendations



Environmental Monitoring and
Wearable Systems Roadmap

Summary of the agglomerated results
Giorgos Fagas
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UN Sustainable Development Goals
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Environmental Monitoring Drivers
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Wearables Drivers
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*** Energy Autonomy – 5+: TRL 5; 10+: TRL 8
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*** Energy Autonomy – 5+: TRL 5; 10+: TRL 8
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***Energy Autonomy –5+: TRL5 10+: TRL 8
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** Connectivity – 5+: TRL 7; 10+: TRL 9



3rd General Workshop– Sardinia June 14-15, 2018

WP5 – Danilo Demarchi, Holger Schmidt, Giorgos Fagas 40

** Connectivity – 5+: TRL 7; 10+: TRL 9
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*** Sensor Integration – 5+: TRL 7; 10+: TRL 9
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*** Sensor Integration – 5+: TRL 7; 10+: TRL 9
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*** Miniaturisation – 5+: TRL 6 10+: TRL 9
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 Reliability & Lifecycle
Very important: ***
5+: TRL 7; 10+ TRL 9

 Functional Safety, Privacy & Security
Very important: ***
5+: TRL 7; 10+ TRL 9

Other Functionalities
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Functionalities and Implementation Qualities 
global ranking
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Top Functionalities and Implementation Qualities

Functionality
Implementation

Qualities Number
Normalised

Sensor Integration 8 2,00

Reliability & Lifecycle 6 1,03

Miniaturisation 5 0,99

Functional Safety, Privacy & 
Security

4 0,58

Connectivity 1 0,24

Implementation Quality Score
Verification 98
Environment-aware Design 78
Automated Design Space Exploration & System 
Synthesis

50

Standardisation 38
Technology Nodes/Impact on Technology 38
Machine Learning Capabilities/Artificial Intelligence 35
Functional partitioning 32
Reconfigurability (HW, On-site) 30
Constraint Propagation 28
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Emerging Trends

Augmented Reality

Virtual Reality

New Computing 
Paradigms

Human-Machine 
Bio-interfaces

Artificial 
Intelligence
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• Sensor Fusion and Validation at system level, taking in 
consideration the environment where the system will 
operate (Environment-aware Design) are considered 
the most important issues

• In Europe, there are present the most important 
worldwide stakeholders with original knowledge and 
developing re-usable platforms, bringing Europe to a 
leading position for System Level Applications

• The strategic conclusion is that it is for Europe a very 
good opportunity to drive the increase in System 
Knowledge and Expertise

Concluding remarks
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