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Sensors in 
cars
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https://www.autodrivetech.com/solutions/automotive-oems/

Levels of autonomous
driving
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Motivation

▪ Market need (sensor 
packages)
▪ Lowered weight

▪ Lowered power consumption

▪ Improved performance and 
reliability

▪ Improved safety of ADAS 
systems

▪ Improved resolution and 
precision  

▪ Industrial pull
▪ Improved miniaturization level
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Standards:

Transport and Traffic Telematics (TTT) –

- 24 Ghz: ESI EN 302 288

- 77Ghz: ETSI EN 302 264

https://image.slidesharecdn.com/yoleydms17054radartechnologiesforautomotivesample-

171128151939/95/radar-technologies-for-automotive-2018-report-by-yole-dveloppement-18-

1024.jpg?cb=1511882538

https://image.slidesharecdn.com/yoleydms17054radartechnologiesforautomotivesample-171128151939/95/radar-technologies-for-automotive-2018-report-by-yole-dveloppement-18-1024.jpg?cb=1511882538


Goals

▪ TINKER pilot platform

▪ Improving speed, accuracy and reliability of pick and 
place assembly techniques

▪ Improving automation level, process reliability and 
lowered rejection rate via feedback control

▪ Improved miniaturization level, fabrication time and 
efficient use of resources enabled by additive 
manufacturing

▪ Manufacturing of RADAR and LIDAR sensor 
packages

▪ Miniaturization level

▪ Improving functionality

▪ Improving cost efficiency
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https://link.springer.com/referenceworke

ntry/10.1007%2F978-3-319-12352-3_17

https://link.springer.com/referenceworkentry/10.1007%2F978-3-319-12352-3_17


Concept
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How to achieve our
goals?
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Additive manufacturing -
Inkjet

▪AM approach
▪ Material development

▪ Machine (inkjet, NIL) development

▪ Process development

▪Applications
▪ Direct integration of sensors assisted by

inkjet printing

▪ (multilayer) PCB fabrication

▪ PIC fabrication

▪ Dedicated post processing
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AM – Current status

▪ Toolings and pilot line parts for nanoimprinting
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EVG HERKULES @LETI

NIL overview

SOFT-NIL Stepper @PROFACTOR



AM Outlook and current
challenges

▪Novel materials for printed 
electronics

▪ Inkjet printer pilot part

▪RADAR use case
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Feedback control

▪Approach
▪ Inline inspection

▪ Spectroscopic

▪ microscopic

▪ Machine learning
▪ Data processing and

prediction

▪Application
▪ Self repair within pilot

line

▪ Quality control

▪ Zero waste
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Recent challenges in 
Feedback control
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▪ Predict gap depths

▪ Criteria: 

▪ Mean Absolute Error compared to true 
depth

▪Extract gap shape and location

▪Criteria: 
▪ Detection of gap location

▪ Detection of gap shape

Chip Substrate Unit Segmented Gap (Mask) Chip Substrate Unit Predicted Depths (Heat Map)

Utilize deep learning and high-resolution images to:



Assembly

▪Approach
▪ Inline inspection

▪ Error measurements

▪ Prediction

▪Application
▪ Automated self correction

of the process
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Assembly - current status

▪Pick and Place of test bare dies into test PCBs 
▪ Improving accuracy and data aquisition for feedback control
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Inspection in Pick and Place on test

substrates within TINKER

Example of a placed die as seen by the machine; right: Fully 

populated and cured PCB with 6 modules



▪ Duration
▪ 10.2020 – 09.2023

▪ Consortium:
▪ 10 key industrial partners

▪ 3 research institutions

▪ 2 consultancy and service associations

▪ Online pressence:
▪ Website: www.project-tinker.eu
▪ LinkedIn: linkedin.com/in/tinker-eu
▪ Twitter: twitter.com/project_tinker

Some facts

21/01/2021 18

This project has received funding from the European Union’s Horizon 

2020 research and innovation program under the Grant Agreement 

n°958472, project TINKER.
Online 3DPE conference

http://www.project-tinker.eu/
https://www.linkedin.com/in/unavailable/
https://twitter.com/project_tinker


Outlook

▪ 2021: 
▪ setup of dislocated pilot line and supporting tools

▪ process and material development

▪ 2022:
▪ Pilot line operational 

▪ Fabrication of RADAR and LiDAR prototypes via pilot line

▪ 2023: 
▪ Demonstration and validation
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Contact

▪ Project coordinator

Dr. Leo Schranzhofer

PROFACTOR GmbH

Head of “Functional surfaces and 
Nanostructures” group

Leo.schranzhofer@profactor.at

www.profactor.at
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▪ Dissemination & Exploitation manager

Martina Chopart

AMIRES s.r.o.

chopart@amires.eu

www.amires.eu
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Thank you for your attention
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