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fabrication

Sensor Packages for Autonomours Yehicles and Advanced Driver-Assistance Syslems
Source Robert Bosch GmbH

Sensor packages for autonomous cars
enabled by additive manufacturing

The EU-funded Horizon 2020 PROJECT TINKER is developing a new reliable, accurate,
functional, cost- and resource-efficient pathway for RADAR and LiIDAR sensor package

Autonimos driving and sell-deiving caes
are imporkant wse cases lor mkroelecionis
arnd sensors — most mpodianily, adio detec-
oy and ranging (ADWAE) and light detection
ard ranging (LIDAR) sensors. The marksl
polential Tor those sencoes i enomous,
wilh aulomolive and indusirial applcations
of LDAR egpecling 1o experience i 6%
cianpourd annuast grosdh rate (CAGRY i the
MF0-2026 peviod. Specillicaly, the market
segrent &l sdvarced deiver-assslance syr
Eestres (ADWS) anbicipales. an even mole impres
sivee growth ol 1119 (1] The fast erarkel
ol is Tuelied by lackons such % inceeased
share of AD wehickes, or e growing need
Por Sensor complexily for higher auboenation
leveks 2]

Publlic awareness sl the industial nesd
For Turther renkstaisation of LADAR and

LIDAR sersor packages ae the main drivers
ol ongoing eflons in the aulamolve secho
o mniegrate hese sersors into the body of
a vehicle, such a5 in the bumpers, geilles,
and extedol mps. Themsfore, hegh-value
and high-performance sysiems afe neces-
saty lor ADAS as well & 1o complelely
autoruxirus cans. Cummently Their relatively
large siae, weight, amd power consumplion
represen] major bottenecks, particulary in
thes Fulormisires secion Thesebons, [uriber
miriaturisation, mproved  funciionality
and efficent use ol resouces ae o high
dermand

TINKER pilot ling

Foe a peeriod of three years, (ke DU-funded
TINELR progect is iherefore developing a
e refiable, socunate, lunctional, coss- amd
rescipce-elicend paltway for RADAR and
LiDAR sesnsor package lalwication

The TIMNKTE progect el oull bao main objer-
tves eslablishing a pilol platiorm based
on  additive  manulaciuring  Technigues;
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and showing the plaifonn’s poteniial by
Fabwicating the sermor packages Themselves
TINELR's approach & o employ key enabiing
technologies, ewpedially inkjsl painting and
manoimprinl Whography (NIL), a5 dsrupive
and Bexible manufacturing fechniques in
Mol assembling

The proposed TINKLR pdot Gre will offer a
Figh degies ol Nexibality and iefability due o
its modular dhaiscter In addiion, advanced
ndline: leedbade confred mechansirs will be
disectly integrated inlo the lins

Consortium of ten companies
The TINELR corsoetium conssls of len conr
panies, whio are all imajor players in the lield of
semaconducion ard macroelscronic marnulac-
Buring, as well a5 i The liedds of malerial and
process developiment. All parinens alio have
an Emgiessive iradc recond of nabionally- and
inlernatsonally lunded projecis

Consortium Pariners

1. Profactor Gmbll

2. Amires S0

3. Robert Bosch Gmld |

& Auloenoie Lighting laia Spa

5, Bes Ausiria Gmbll

6. Commissarial A UCrengie Alomigue
[ Aux Erergies Albernalives

7. Maotian Systers Gmbid

B Inlireon Technoksgies S

9. [V Group O Thabner Gmbl |

10. Seribech Insirusmeds Gonbil |

11 Idryma Technolodias Kai Drevnas
I'ri — Foundaton for Ressaich ard
Techrusiogy - Helas

12, P Marws Cell Lid

13. TIGER Coatings GenblHl & e

14. Irkson Oy

15. Austrian Standards Inlernateonal

Cooperating across Duope fod over a year
niowy, Bhe pariners are well aware of whal
acheantages the propect can bring o them,
a5 well a5 ta the mdustry. Tor irstance, Bosch
Gmbl | s This project as an exellent oppo-
ity Tex acdagd inkjel maberk o sulomolive
requirsmends, a5 inkjel-prinied waveguids
aniennas provide addilional degiess of
freedom lor lesting anlenna geomeiries,
whach leads 1o oplimised perormance, cod
seranigs and generales sgnilicand competilve
adfuanilages.

For Motion Systesns, who are designing and
buikfirng the TINKIR plaifonn, the projec
& an excellen! opportunity 1o bring inkjel-,
Laser- and spection lechnologies inlo one
compact sysiem. The echnodogies will enedi
Traim each other and aliow bon the Tabuication
ol parls with 4 new degres ol Ireedom ard
by

FORTH RED fean s focusng on designing
aned rnvesbigating advanced laser Technigues
Tor nowel fabrcation peocesses, which has
significant industrial podential Within the
TINKEIR framework, FORTH has designed
e new Larser sinlerirg module o indusiid
purposes and & anlidpating oplimissng i
lor Enplesmeniation inlo (e Inkjel prindes
wyalem. The lases sinbering irodule will ercuse
lecal optical energy distibulion over the ink
pallerrs awoading damage of heal Serdilive
sulisirates gl spesds up o P0O00mimssC

Furihes, the coondinating parines PROFACTOR
Gambit| &5 developing novel processes For adidi-
Ive manalaciuring, conlitubing o sevesal
aspets of the paoject. Inadditien, PROTACTOR
& cerilnal Tey the devesdopiment of lesdback corre
ol ireschanims and inferopesabilty of pile

A new era of precision has amrived

Highly precise with 8 confrol sccurscy of +/- 50 pm

with our edge and ine sensors

Highest control sccurecy of +/- 20'ppm

when using CCD ine scan camerss

Ethermnet-capahle and completely networkshle

through ELNET technology

THE NEW GENERATION
of our EHL high-acouracy web guiders

More scourais than ever — the small fuming remes from Ehaedt-H simer set new standards in the fisld of high
precision. Jur products are ideally equipped for the enommonsly high requirements in the field of printed electmnics.
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Inmovative
Source PROFACTOR Gmibk

lire panis i chose Sooperation will raoied
pariners As duitalsstaon and aulomatsation
prOghesses, e aspects ane key sheanenis of
the TINELR project and provide 3 signifecant
cofrpetite advanlage.

Project results

Within the linsd yes, the paines have made
noteworihy  progress i establishing  the
TINETR pilol lne ard the ncosaiive {edr
rriquies il aifres bo ermploy. Thesr pulldic sesalis
are dinanloadabés on e project weballe n
the forem of indivicual repons for a high-less|
overviesy of e project resulis

g ke TINEER cortoffiom & devsloping a
MIL-baed falbwication method lor plelore
infegrated crousts of LDAR sensors, one of
the pepumis indnoduces e MIL nfastin e
arif 100k availalde, a5 weld a5 those developed
specilically Ior The TINKDR progect. The plions.
imegiated cEouil & de wery precse oore o
menl necessaty bon the mardpulation ol Gghi
b el LIDWE, Senson. TINELR airmes 1o replace
cerlan fabrication Seps in an optical phased
array 0P process fow with KIL (0 achiew
fas1 and rebadde direcl manufaciunng of e
needed passive opticd semenls, sxh as ihe
warveguides and oplical coupling Shuciunes.
Thirs will reduce the see of the photone 1C
dewce ard #1s labication cosls, as well &5
imiresase the theoughput of @5 production. An
impitant goal & also the integraton of nlne
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process moniboning ol dilesent  prodaction
i pick A place, ket piring, and
HIL These processes pose imullighs reguine-
memnls on indpecion and infie moniloning
Sensor iechoology deployed in TINETR 5o mes
Thesies reguirernents compeise optacal inspection,
cuing servio, ard thermographic mmasging.

I Ranwary P027, two more pullic repons
wer e releacd, ICuming maore on e rmaleal
st of the progect. One of thesn demonsirabe
& protodype of MIL rsisD wilh hagh reflective
index, winch 5 both ink-pt compatilde and
nano-anprintaile. It B previewsd 1o ool as
a tunciional material o the waveguides of
the optical phase arays of fhe DGR senson
demsirators m TINKCR.  Inkjet pranding
o The Pugh refraciie indes resist allows ol
dhgital depesition of the malend specficaly
1o locations whee it is needed . Additionally
it allowas for variation of the Leyer theckness 1o
atroimimoiale for The vanyineg volume [ling in
e Slrciures.

Tanally, the second report inbodoeces e
newdy densioped mkjeitabile inateriale On
ore hand, i presents the gh meta confen
W curable mks, whsch enable conducive
patierrs with appropnate phiysical strcture
andd are compatible with rigid and Sexilde
oty substraies. On e olher Band, 6
deribes UV-(LED) cusabile destectnc maslerials
wiilh bonw shinkage properte= and nks with
high thesmad condin iy, which will allow &
Suittscherit hesal tramspuol.

MNext steps

Fartmess are sorking on desvedoping and
perleciing designs, processes ard malesias
restpuriresd Ton The D Selecied wte cases. They
harve collsborated wiccecdully on dessloping
equipment and ook and shaed <amples,
technologess, and processes. Deamples of
s ot coladaorations are the completion
ol the pak-and-place sguipment prololype,
creation of e instial sefup Tor rgrosed inline
meiboaing ard leedback, arnd e nitastnc
ture ared ook et up bod NIL In amiary 2032,
he rmaberial aspect of e project has also seen
avances, with the hagh refiecive NIL resist
probolype besng miroducesd. The cornsonium
s b great achieverrents o developimenl
of profofypes of bath eguiprrent, 1ook and
materiats for The TINELR pdol Ene, and they
managed o oeate a solid base for aclhieing
the project’s ambilious goak.

This perojed had recemed funding iom the
Cuopean Union's Pomdon 3020 reseanch
and mrovalion programire wder e Grant
Agresrenl n® 95B47Y walh an owesall
budget of € 10,241,526 75, The progedt s
cotiraled by wieniisl Leo Scheanduoler &l
PROCACTOR Gmbl L Discower miode aboul e
et on ils website jessoa propsc-Inker s
arell on ik social media platfonres.
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