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The Power of Attraction and Traction of
the Tampere Laser Valley
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A A short introduction to photonics and lasers

www.tuni.fi/photonics
PRIIN i

Digital Infrastructure Manufacturing
e Internet and data centers e Laser engraving and cutting
e 3D-printing

| i, A
s SOLIO0 b

Health / |
e R&D, microscopes, analyzers Ariculture Food
» Diagnostics of diseases e Control and automation

e Laser therapy and surgery with optical sensing

https://www.photonics.com/

www.prein.fi

photonicsfinland.fi o
www.photonicstinland.ti & Photonics Finland

Mobility & Energy
e Solar energy and lighting
e Sensors for process control

0@ o
PHOTONICS

Safety, Security, Space & Defense
e Quantum cryptography
e Sensors for safety and

. securit . .
Micro-electronics manufacturing
e Lithography, defects management, cutting

Lasers are the most critical technology for
photonics applications. The properties of the
laser beam can be accurately controlled.



mewes  Vertical integrated optoelectronics technology 5%

- from material science to applications

www.research.tuni.fi/orc

Device processing

Device testing

y

Molecular epitaxy systems for
synthesis of InP, GaAs, and IR S 1O
GaSb-based compounds L ol X
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My geographical and historical roots

https://en.wikipedia.org/wiki/Trajan%27s_Bridge
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https://plevna.fi/

Nimi juontuu Bulgariasta

Ravintola on saanut nimensi sen sijaintipaikasta, silli vuonna 1860-luvulla
rakennettu tehdaskiinteistd nimettiin aikanaan Plevnaksi. TAimi puolestaan
juontaa juurensa siitd, ettd puuvillatehtaalta 1dhti aikanaan periti 900 hengen
porukka Tsaarin armeijan riveihin Bulgarian taistelukentille.

Yksi sodan lopputuleman kannalta ratkaisevista taisteluista kiytiin aikanaan
Plevnan kaupungissa, jonka myota tehtailija paatti nimettd myos samaan
aikaan rakenteilla olleen tehtaan samalla nimella.

AAMULEHTI Y':L'I‘Z("]"'?":ala

s i ~
https://www.youtube.com/watch?app=desktop&v=h4cDABQqge90
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Life outside research
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R oty Professional path

1999 2002

PhD defense Tenured
professor

e

PhD studies § ol % x—:‘? Co-founded P : Co-founded i ¥ Chips from
in Tampere e v RefleKron b PicophOtOIliCS 24 ] : Tampere

Invited by Prof.

Pioneer of New technology

Markus Pessa semiconductor chips for Developer of pulsed roadmap with Business
(MSc in “Photonics” at pulsed lasers. Partial lasers for remote Tampere for boosting
University Politehnica exit and re-launch in sensing and LIDAR microelectronics

of Bucharest, 1997)

expertise
CIMO funding

(EU Chips Act)

2019
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Prof. Markus Pessa: a pioneer of molecular beam
epitaxy (MBE) technology and optoelectronics
(1941 — 2022)
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The early years of MBE technology in Tampere

1977

“With this instrument I began
my semiconductor work, upon

returning from Mulnchen Ludwig-
Maximilians-Universitat”

1986: Self-made MBE
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Growing on the shoulders of the technology pioneers

2009

Prof. Pessa: an inspiring leader, a dream mentor, a role model!
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Tampers Unverst Pay It Forward: Markus Pessa Summer School

https://events.tuni.fi/pessasummerschool/
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ey The power of attraction: the city of
light and entrepreneurship

AAMULEHTI .
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e e T g & Frontier
.9 Entrepreneur research and
.'(‘-6 technology
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?J Nothing It is nice to
W better to do learn more

From the first electric light bulb in the Nordics (1882) to
establishing the Finnish semiconductor laser industry.
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R2B in practice: Tampere “laser valley”
C@HERENT

[ ]
& coHerENT Am p’ iconyx
Coherent Finland Oy CORELASE SR S Wl NSe
TUTCORE mOdu Ilght- I'O’Fn VITYLUT L WO VE Light-based Energy Systems
; | | ! ! ! : >
90’s 2000 2005 2010 2012 2014 2016 2017 2023

REFLERRON ¢ PICOPHOTONICS

V-XLUM

Winse Power from Tampere, Finland
admitted into the European Space
Agency Business Incubator program

» About 200-250 laser technology experts

» Several world-leading laser technologies - deeptech export
» Differentiation enabled by semiconductor chips

« Secure access to critical technologies (sensing, security, datacom, medical, quantum technology ...
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The power of positive example

Tampere
RPORTAAS| Pobiasta aloa Tampereen vuoden yrittdja toimii
markkinalla, jolla on meneilldan
kultaryntays: ”Me sijoitumme
hakkujen, lapioiden ja ampéreiden
myyjaksi”

Tampereen vuoden yrittdjdna on palkittu teknologiayritys Vexlum.
Palkinto jaettiin tiistaina.

T
LMIKALASER? |
W 532 aser tufes argharmin kieleatd sancis.
ta Light Amglécation by SEmutated Emis-
s0n of Radiation,

2 Loser om walonlahde, joka tsottas byvin
puhdasts valon, Puhtassss vilossa o0 vain
ViR sadaepitutta. Yakokes 130 08 monen
o1 vavin seknitus.

I Kaytirnousd laserissa vloa muodostuy
Vabden teisiaan kehtisuorassa vastakkain
abesen peilin vilin Tonen pelelsts pasii
valzata uls glensn osam, josta s warsnal-
e s sddhe.

inaheisia lasereita Kiptetdn muin
=ussas mateisalien Brkkuustybeatdn, -
rurgias jo toslksuusesss,

W Parmmpitehosia iserelta kytet b sl
lalateissa 3 t3hEMEs, c-soktimives, vii

vakzadin luki0ssa [3 ndytithyrised

» Teadivuudessa sereita pddynnetatn
mptis matwizaien [Badamoatvonnsssa, sii-
giden pinnakorkeuden mittauksesss s e
awia pakslsden seurannass

A> Jaa D Tallenna Q Kommentoi

W Susmessa o0 iyt 50 prnts t keskisusrs
aplosisktroniican |a optitan alan yritysta
Alan yexysien yhteen laskethu likevwhtn un
300 MOS8 £urD3,

B Alidean syntymyt 1 700 tyépalkian Y3
apisleissa 200 tutkdjan tekee optonimktrsn-
Kan ja aatiian slan tukimusta. Haisth noin
50 20 Twtparenta ORC:s3)

W Afew tutis sancista malecudar beam rgite:
cr- Mermtebn3ils tebd5In yhdisselmbgmsat:
nbears

1 Resknarin 518 on tydellnen tyhys fa
ecraaa Umpdtla

1 Kun puskiohdetta ryhdytase valmests

raan, redbtonn sishin pannams puhdes pus-
Fiehdeiiatho. Sen hinta on thssd vaitmessa
oria 120 dalaria.

2 Peijohde syntyy, bun worce: serkin
reabtoniasa higvystyy val s alossneita,
buten gabiumia, arsary; mduming, Veims
Viehks makzaa 3000 dolla

2 Tampereela on 11 mbe-reakiarifan sus
fin mae-Aitestyms ursopava Rushiorusta
harsl 0n optodiektronitan turtimushibch:
sesa (DRC), vhsl alan yretykuinak.

1w

Palki; olivat yrityksen toimitusjohtaja ja yrittdj3 Jussi-Pekka Penttinen

(vas.) sek3 hallituksen puheenjohtajana toimiva Mircea Guina (oik.) ja laserjarjestelmista
vastaava johtaja Emmi Kantola. KUVA: EMIL BOBYREV

Sari Rautanen
Rerairzn Eplerystals Oy Cawitar Oy 59.2101
M Tomitusohtaje Mircsa Guna. » Toimitusoreajy: Yoy ot » Soimitusjohtae: Taite Alshautala
M Tuottwel: Pucliohdepeit hultigasern hin W Tuctteet: Undes subupalven pudlinhddaserit esimer- 1 Tuotteet: Huipputopes 1l ennusmeneteimy asimee-
W Paruatutin: 2004 iesi hulituseiektronttkan Wkt teoMyusthen prosessien sewrdamiseen, dodimartt Aamulehﬁ
B Likevahto 2005: 50 000 ewroa 06 k) » Perustetiu: 2003 hitsaukseen
2006 Kolroen tuticjan perustama yritys, 0 Lilkevaiito 2006: T30 000 weroa P Perustettic 2004
2 Henkilistd 2006 7 W Likoreaibio 2005 37 200 eurox
»e 0 Tudwrvalscus vield avoin wuden tekrifkan 39 Envuste 20100 L » / 7 . . &
[Bpimuirts cttna abaria. Tarrperecta, thissd 40-50 (hmista P Ermnta J010: Lifkevishto 10 mijoons, teissd kymme- TIHSTAI-ILTAA Vvietettiin T: H 1 3
» Gomete ampereen raatihuoneella juhlavissa tunnelmissa, kun

Tampereen vuoden yrittdjana palkittiin teknologiayritys Vexlum.

10 st T Mokt 2004

.
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Academic innovation as a repeatable pattern

Long term research

Different type of research
« early stage / strategic opening
+ subject to pivoting

-> Understand strength

and focus on differentiation
-> Foster an entrepreneurial
culture and build
entrepreneurial team

Early solutions/
technologies POC

+ Proof of differentiation

f———s

Your plan twitter.com/gcouros

Y =

Real validation

« With pilot customers
« Proof of value

« Technical feasibility

EU & R2B projects

J Tampere University { \
T—— Finn[Kill
specialized

technological
infrastructure!

J

azey
4" A ™

5-10 years

Academic Research

3-5 years

COMMERCIAL EXPLOITATION B
BUSINESS Commercialization |~
FINLAND - Spin-off companies V

« Licensing, sales
« Commercial viability

Tampere Umvers:ty Innovatuon Services / Harri Lansipuro

+ 3 years

Industry
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The power of technology

Technology is cumulative and eventually leads to differentiation if a
long-term vision is defined.

Open access to state-of-the-art infrastructure is getting increased

attention and is very important for supporting the seed phase of the
technology driven start-ups.

Innovation comes from new applications and requires a

multidisciplinary technology approach. Access to emerging
technologies is “democratized”.
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Preparing for the future world of chips

-~

S e
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HPC, Data Center . :
(Al accelerators) Networking

-
-~

Enterprise Financial Government &
Software Services Aerospace

Industrial PC/Gaming
Automation

: : Optimized Software
Software Drives Chips Make & Chips Keyilo

Differentiation This Possible
System Success

© 2023 Synopsys, Inc.
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BUSINESS
TAMPERE

Tampere reinventing power: an ecosystem effort
with focus on technology innovation

Chips from Tamp

Tampere -
European Chip
Centre of
Excellence

Microchips are a central component of the growth and
competitiveness of businesses in Europe and Tampere.
The city of Tampere boasts global expertise, particularly in
the design of system-on-chip (SoC) and the development
and manufacturing of photonic semiconductors. Tampere
is a focal peint for growing companies in the field, cutting
edge research, and specialized training programs for
industry experts, Together, these elements form the
European Chip Centre of Excellence for Microchip
Technology in Tampere

https://businesstampere.com/business-

environment/business-ecosystems/chips-from-tampere/

The Chips Competence Centre and
SIPFAB Pilot Line

e [

Intensive area of the chip

Chip design is the most economically viable and knowledge

a Centre In Finland that
accelerates the digitalization of various industries through chip
technology. The Competence Centre would support the

dewv: chip

sectors, thereby increasing the demand for chips

ent of innovativ :d to the nee

In addition 1o the C

Package) pilot line will be established in Tampere

systems will be developed and tested in collaboration with

companies SIPFAB enables the agile creatio

of environmentally friendly, customized, and packaged chip

systems. Integration 19 enhance the functicnalities

and pac

chip systems anc expandad the possipilities of technology In

demand ng appliications

value chain. Together with our partners
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Petri Rasanen
Program Director, Tampere
Chip Program
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Instead of conclusions:
Work locally, think nationally, act European!

“The best way to predict the future is to create it”

Peter Drucker

Thank you!

https://www.linkedin.com/in/mircea-guina/ &

mircea.guina@tuni.fi m
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