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wtonomous driving and self-

driving cars are prominent use

cases for microelectronscs and

sensors—most importantly,
radio detection and ranging (RADAR)
and light detection and ranging (LiDAR)
sensors (Figure 1). The RADAR and
LiDAR markets have enormous potential,
with the market size of LiDAR sensors
in automotive and industrial applications
estimated to reach 26% compound annual
growth rate (CAGR) in the 2020-2026
period. The market segment of advanced
driver-assistance systems (ADAS) is
expecting an even more impressive growth
of 1% {1].

Public awareness and the industrial
need for further miniaturization of
RADAR and LiDAR sensor packages
are the main drivers of ongoing efforts in
the automotive sector to integrate these
sensors into the body of a wehicle, such as
in the bumpers, grilles and exterior lamps,
instead of attaching them to the exterior
of cars. Safety for both the driver and
others is the most important consideration
in the automotive sector. Therefore, high-
value and high-performance RADAR
and LiDAR systems are required for

Flgure 1: A cars are pr use
cases for RADAR and LIDAR sensors.

ADAS as well as for autonomous cars
Current bottlenecks are the relatively
large size, weight and power consumption
of such sensor devices. Because these
factors are highly limited within cars,
further miniaturization and improving
functionality and efficient use of resources
are highly demanded

For a duration of three years beginning
on October 1, 2020, the Furopean Union's
Horizon 2020 funded TINKER project
[official project name is “Fabrication of
Sensor Packages Enabled by Additive
Manufacturing”] is set to develop a new
reliable, accurate, functional, cost- and
resource-efficient pathway for RADAR
and LiDAR sensor package fabrication,

PILOT PLATFORM

Pick & Place

Sonding

Shrinking RADAR and LiDAR sensor
packages - an introduction to TINKER

By Leo Schranzhofer [PROFACTOR], Martin Eibelhuber [EV Group], Martina Chopart [AMIRES]

following two main objectives. The first
objective is to establish a platform based
on additive manufacturing. The second
obgective is to fabricate RADAR and LIDAR
sensor packages as use cases. TINKER's
approach s 1o use key enabling technologes,
especially inkjet printing and nanoimprint
lithography (NIL), as disruptive and flexible
manufacturing techniques in micro-part
assembling. The proposed TINKER pilot
line will offer a high degree of flexibility
and relability due to #s modular character
Additional key components are inline
feedback control mechanisms, which will
be directly integrated. Figure 2 shows the
basic concept and compoaents of TINKER
Starting from bare dies for LiDAR and
RADAR chips, pick-and-place processes
and inline inspection for feedback control
will be complemented by functional inkget
printing and nanoimprinting to fabricate
sensor packages for the RADAR and
LiDAR use cases

The TINKER project aims to decrease
production time, measurably increase
automation level, achieve a higher or
similar precision level as compared 10
the state of the art in manufacturing of
these device types, and reduce rejection

Inkjet printing

Nanoimpnnt
ithography

Figure 2: The TINKER platform provides new additive manufacturing concepts in a pilot ne for use cases such 2 RADAR and LiDAR sensors.
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rates during the production process. The
main purpase of this project is 1o widen
the range of available miniaturization amnd
microelecironic fabrication possibilities,
including novel approaches in azsembly
processes added directly into prodwction
steps. TINKER will also train PhD and
MSe students and aim o publish scientific
papers and protect iatellectual property.

The TINKER consortium comprises
10 companies, thiee research specialiss,
onie consultancy and & service association,
who are major players in the field of
semiconductor and microelectronic
manufacturing, a3 well as in the fields of
material and process development and
indusirial fields applying, or interested
in applying, additive manufacturing for
their needs (Table 1). All the partners
have a wrack record of nationally- and
internationally-funded projects in their
special research fields.

Within the first year, the partners in the
consortium have made significant progress
in ereating the proposed TINKER pilot
line and the innovative echakques it aims
to employ, especially pick and place,
inkjet printing and NIL. Pariners are
working on developing and perfecting
designa, processes and materials required
for the rwo selected use cases. They have
been able to overcome the obstacles that
the COVID-19 pandemic posed and
collaborated successfully on developing
equipment and 1ools and shaned samples,
technologies, and processes. Examples
of such fruitful collaborations are
the completion of the pick-and-place
equipment protolype, creation of the initial
setup for improved inline monitoring and
feedback, and the infrastructure and tools
set up for MIL. The consortum has made
significant progress in equipment and
inols development for the TINKER pilot
line, and a solid base for achieving the
project's ambitious goals is now created.
Ome year afier the project’s launch, it is
well on track 1o reach i3 aim of widening
the range of available miniaturization and
michoelectronic fabrication possibilities,
and introducing novel approaches to
azseribly processes, directly in production.

The first public results can be aceessed
via the project webpage (hips.wwa.
project-tinker. en/downloads'#public_
deliverables) and are summarized in
three reporis. The first report provides a
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Tabbe 1: The TIMKER consarium.

high-level overview about the activities
centered on the pick-and-place equipment
and shows an early prototype of the
RADAR demonstrator. 1t also towches on
the metrology systems that are developed
ey BESI and SENTECH.

Another report presents the NIL
infrastructufe and available tools, a5 well
as those developed specifically for the
TIMNEER project. For the realization of
LiDAR sensors, the TINKER consomium
is developing a MIL-based fabrication
method for photonic integrated circuits.
The photonic integrated circuit is the
very precise core element necessary for
the manipulation of light for each LiDAR
sensor. The aim of TINKER s 1o replace
certain fabrication steps in an optical
phased array (OPA) process Aow with NIL
in order to achieve fast and reliable direct
manufacturing of the needed passive
optical elements, such as the waveguides
and optical coupling structures. This
will reduce the size of the photonic 1C
device and its fabricstion costs, as well as
increase the throwghput of s production.
'With the completson of this deliverable, the
TINKER consortium has now completed
the equipement and tools development for
ihe uze case in TINKER.

A imponant goal is 1o integrate inline
process monitoring for different production
proceses pack and place, inkjet printing,
and MIL. These processes pose multiple
requirements on inspection and inline
monitoring Sensor techmology deployed
in TINKER to meet these requirements
comprise optical inspection, curing sensor,
and thermographic imaging. This i3
covered in the third report.

This project has received funding from
the European Union's Horizon 2020
reseanch and inmovation program under the
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Cirant Agreement i* 9553472 with an overall
budget of € 10,241 526 25, The project is
coordinated by scientist Leo Schranzhofer
at PROFACTOR GmbH. Discover more
about the project on its website (www.
project-tinker.eu) and on its social media
platforms linkedin.com/in/tinker-eu-
baZ Thill 9 and twitter corm/project_tinker.
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