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WHY TO CHOOSE VIGO PHOTONICS

3 5 YEARS

ON THE MARKET

220

EMPLOYEES

100,000

CAPACITY
OF DETECTORS/YEAR

10,000

CAPACITY
OF EPI-WAFERS/YEAR

6 DETECTORS
ON MARS

Unique technology - 35 years of
innovation and continuous
improvement of the company’s
original concept

R&D capabilities - world-class
scientific R&D expertise with
access to and affiliation with

major academic research
institutions (e.g. MIT, Princeton,
Fraunhofer Gesellschaft)

Value for money
- the best quality to price ratio

Research projects
- coordinator of and commercial
partner in a number of national
and EU research projects
(e.g. Horizon 2020, POIR)

NIGO

PHOTONICS

&

Custom-fit solutions - flexibility
to tailor and test solutions that
respond to the most demanding
customer requirements
(e.g. NASA, military industry)

S

Highly educated and
experienced personnel - friendly
atmosphere promoting creativity
and innovation 230 employees
(1 professor, 14.PhDs and-=>80
engineers),



COMPLETE IN-HOUSE VALUE CHAIN NIGO

PHOTONICS

COMPLETE FRONT-END AND BACK-END PRODUCTION LINE FOR INFRARED PHOTONIC DEVICES
(Near IR to Long Wavelength IR)

1.EPITAXY 2. PROCESSING 3. DETECTORS PACKAGING 4. INTEGRATION WITH
ELECTRONICS

NICO

SYSTE M

POLAND'S
FIRST VCSEL

11-VI and I11-V epiwafers for MCT and IlI-V detector chips Automated assembly, Detection modules with
photonic and microelectronic VCSEL chips packaging and characterisation application specific electronics.
devices (QCL and VCSEL lasers, of complete infrared detectors.

diodes, quantum dots,
microelectronics)




[11-V EPITAXIAL WAFERS

EPITAXIAL WAFERS

We manufacture exceptionally high quality Ill-V
epitaxial structures for use in sophisticated electronics,
such as lasers (QCL, VCSEL), photodetectors,
transistors, photovoltaic cells and other devices.

As one of the few companies on the market, we offer a
broad range of high quality epi-wafers, which can be
produced both in large volumes as well as in small test
batches.

GaAs BASED PRODUCTS

AlGaAs/GaAs:
« QW edge emitting lasers
« VCSELs
« FETs, HEMTSs,
Schottky diodes
« Varactors

GaAsP/GaAs:
« Strained QW Edge
emitting lasers

INGaAsP/GaAs:
« QW lasers 808 nm

INGaAs/AlGaAs/GaAs:
« Strained QW lasers

InAs /GaAs:
« QD lasers

AlGaAs /GaAs:
« Passive waveguides

NIGO

PHOTONICS

InP BASED PRODUCTS

INGaAsP/InP:
« Strained or matched QW

edge emitting lasers and
SOAs 1300 - 1600 nm

InGaAs/InP:
« QW edge emitting lasers

InGaAsP/InP:
 VCSEL structures

InNAlGaAs/InP:
- Edge emitting
and VCSEL structures

InGaAsP/InP:
« Passive devices

InGaAs:
« Photodetectors

INAIAs/INnGaAs/InP:
e HEMTS



PRODUCTION AND R&D CAPABILITIES A IGO

PHOTONICS

MODERN AND AUTOMATED PRODUCTION LINE | e——— e

SR v = )

« Production capacity of 100,000 detectors per year. VU

« Control of product parameters at every stage of production.

 Possibility to create a production station dedicated to a special,
unique product.

« Production independence and our own complete production line.

OWN RESEARCH AND DEVELOPMENT FACILITIES

e State-of-the-art laboratories and devices for the creation of
semiconductor layers and photonic solutions.

 Clean room laboratories (ISO 6 cleanliness class).

« World-class experts and cooperation with the best research centers
around the world.

« Constant investments in improving technology and developing new
solutions.
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MWIR AND LWIR DETECTORS AND MODULES

IR DETECTORS AND MODULES

VIGO System designs and manufactures HgCdTe, InAs

and InAsSb detectors, dedicated electronics

(preamplifiers, TEC controllers, power supplies), detection
modules as well as mechanical accessories. The devices are
characterised by high sensitivity in a wide spectral range
from 1 to 16 pm and high speed with frequency
bandwidths up to 1 GHz.

INFRARED DETECTORS

« MCT and IllI-V material based

* 1-16 pm spectral range,

« Uncooled and TE cooled devices

« Unique immersion lens technology

DETECTION MODULES

« Less vulnerable to over-bias, electrostatic discharges and
electromagnetic interferences

« Improved HF performance

« Qutput signal standardisation

« Effective heat dissipation

* Miniaturisation

« (Cost reduction

NIGO

PHOTONICS
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NIGO

MAIN IR DETECTORS APPLICATION TYPES PHOTONICS
ACTIVE (BEAM SENSOR) THE CHEMICAL COMPOSITION ANALYSIS PASSIVE (MONTION SENSOR)
« MWIR and LWIR spectroscopy. SYSTEM IS USUALLY BUILT FROM A MWIR - Temperature control in fast
RADIATION SOURCE AND A RECEIVER moving objects.
(DETECTOR)
ADVANTAGE OVER OTHER SENSORS: ADVANTAGE OVER OTHER SENSORS:
« strong absorption lines, P o « terms of response time,
 long lifetime and stable response, ¢ s 3 "  detectability,
 resistance to external conditions. m< e = \... °* resistance to external conditions
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INFRARED DETECTORS FOR THE SPACE INDUSTRY \"Go

PHOTONICS

GRAVITATIONAL WAVES DETECTION, NOBEL PRIZE 2017 ARTEMIS MISSION

 LIGO and VIRGO projects. » VIGO Infrared detector products have been selected to be

+ VIGO detectors as a part of the compensation system to used in NASA's spectrometer instrument, the Laser Air
prevent the deformation of interferometer mirrors. Monitor System (LAMS) crew habitable environment on board
NASA's Orion spacecraft. VIGO's contribution to the project
was providing qualified infrared detectors. LAMS was built by
NASA to measure the concentration of CO2, H20, and 02 in
both the cabin and suit environments. VIGO conducted
gualification tests for space environments, on standard

detector products in their catalog to address the challenging
launch requirements.

2017 NOBEL PRI}E IN PHYSICS
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NIGO

NEW PRODUCTS BASED ON [11-V MATERIALS PHOTONICS

TECHNOLOGIES

Thanks to the investments in infrastructure realised in the years 2014-2020 (MBE laboratory, high-volume MOCVD in the Ill-V epitaxy
department), VIGO Photonics has remarkably extended its offer to include products meeting the needs resulting from market change.

InAs/InAsSb detectors Superlattice T2SL detectors InGaAs detectos

« MWIR detectors (3,4um and 5 pm) (MBE) « MWIR and LWIR detectors (MBE) * InGaAs detectors for SWIR range (new MOCVD)

« Compliant with RoOHS « Compliant with RoHS « Compliant with ROHS

« Detectivity comparable or better than our « Detectivity better than our competitors’ products « Significantly better than those available on the market
competitors’ products (for LWIR - significantly better) « For mass applications

« Parameters comparable with MCT

I1I-V semiconductor materials VCSEL structures Array detectors
« Based on GaAS and InP, compliant with RoHS  First VCSEL chips in Poland « 8,16, and 32-elements arrays
« Wide range of products: surface-emitting laser, « Mass applications (LIDARS, 3D scanning,  Industrial and military applications e N
detectors, quantum dots, Bragg reflectors optical communication) e %
,ﬁﬁ uﬁ%




NIGO

PHOTONICS

KEY R&D PROJECTS = IR IMAGING

NEW BUSSINES LINE
e SWIR InGaAs FPA’s
e« MWIR & LWIR cooled T2SL detectors

« Resolutions: 320x256 up to 1280x1024

COMMING SOON!



MIRPIC technology platform N |Go

PHOTONICS

yesterday _ MIRPIC
' FROM MIR DETECTORS
TO MIR PHOTONIC INTEGRATED CIRCUITS

Environmental Management Authority
saXiie - B e BNl o LA e oD

VRIS




MIRPIC technology platform N |Go

M H R oo

PHOTONIC INTEGRATED CIRCUITS TECHNOLOGIES FOR MID INFRARED 5 E

tukasiewicz

AIM of the project IMiF
Development of the technology of manufacturing application-specific photonic integrated circuits (ASPIC)
for MIR spectral range, providing the complete supply chain in the field

= product innovation - unique ASPICs for MIR spectra range (3,0-5,5 pm)

= demonstrators - multi-channel systems for gas detection and free-space communication

= know-how - design, development, and integration of fundamental building blocks, mastering key
technologies

= market opportunity - unique products, addressing mass application market

= solid foundation for the first Polish PICs foundry

8 The National Centre Project financed by the National Centre for Research and Development in
e b the frame of a strategic programme of scientific research ,Modern
materials’ technologies” - TECHMATSTRATEG lII.

Rzeczpospolita

- Polska




MIRPIC technology platform

I1I-V epitaxy

I1I-V processing

Detectors and lasers

—0

Designing
waveguides
(passive elements)

SI/SIN/InP processing

Technological
platform

|

Designing data
microprocessors

ASIC

Microassembly and
Integration

PIC packaging

NIGO

PHOTONICS

—e Designing tools for clients

—0 Circuit architecture

—e Designing




MIRPIC technology platform N |Go

PHOTONICS
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VIGO Photonics \I IGO

PHOTONICS
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:pitaxial water

» GaAs and \nP based materials
* Manulactured to specificg
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THE PHOTONIC BEST TEAM!



Rozpocznij
Kariere!

NIGO

PHOTONICS

Firma wywodzi sie z pasji do nauki i determi-
nacji do jej wykorzystania do poprawy wa-
runkow codziennego Zycia ludzi. Dzis, VIGO
jest niekwestionowanym swiatowym liderem Branze

w branzy detektorow podczerwieni — z wia- dla I[tﬁrj'-l'.’h tworzymy:
sng, nieustannie rozwijang technologia pro-
dukcyjng, ale takze niezbednym zapleczem do
wdrazania nowych technologii. Nasze detekto-
ry i systemy detekcyjne znajdujg szerckie za-
stosowanie w wielu dziedzinach, na przyktad
dzieki wspotpracy z NASA, to nasze urzadze-
nia wykryly metan na Marsie.

Medyczna Automotive

&

B+R
-

Przemystowa Transportowa

REKRUTACJA TRWA

Dotacz do nas jesli: .
® interesuje Cie fotonika jako e

technologia przysztosci, i

® chcesz realnie zainwestowad w siebie 1
i nauczy< sie nowych rzeczy, a nie tylko
odbebnic konieczng praktyke,

® znasz angielski - w niektdrych dziatach
znajomosc angielskiego jest po prostu
niezbedna, w innych potrzebna,

w jeszcze innych po prostu przydatna.

Militarna

i
LAPRASZAMY

SledzZ nas w mediach
spotecznosciowych:

VIGO Photonics w liczbach:

33 ~-200

Kontakt: Projekty EU Pracownikow
rekrutacja@vigo.com.pl

Szczegotowe informacje: Rvnkow. na Lat
vigo.com.pl/o-nas/kariera/ ktérych dziatamy doiwiadczenia

Dlaczego warto kandydowac do Vigo?

-+

-

= abko . Tyl ST rerome Sanabodegn bidkea W Drad D | d e behiorcord piod CF Erwee

Nspaonujemy whisng technoiogla, 3 takre raplecrem niezbedrym do wdraZania rowych
roowigTast
¥ |alo fespdd, gy pasjg do asigenigd raukowyth 1 dareniem do ich rastosowart bizresoeych
¥ |ako Pracownicy, dbamy o proyjacng atmasfers | otwarty komunikacyg, ire pomagaig nam
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Aktualnie zapraszamy prowadzimy nabor dia:

Praktykant / Praktykantka
w Dziale Badan i Rozwoju

TY: Studiujesz na uczelni techiniczne] z mysla o podjeciu pracy ingyniera. Interesujesz sie FOTONIEA | nie mozesz

doczekac sie chwili, kiedy zaczniesz w praktyoe wykorzystac zdobyta wiedze.

MY: Organizujemy Wakacyjny Program Praktyk, by dac szanse studentom, ktorzy ukonczyli co najmniej 1l rok
studiow, na zdobycie pierwszych doswiadczen zawodowych pod okiem wybitrych specjalistow w dziedzinie: fizyki, chemii
i inzynierii materiofowej: mechaniki, mechotroniki | outomatyki, technologii montazu | elektroniki, o takze
programowania.

RAZEM: Mozemy spedzic jeden wakacyjny miesiac, w czasie ktorego pokazemy Ci jak pracujemy i chetnie odpowiemy
na nurtujace Cie pytania. Wilaczymy Cie w codzienne zadania naszych inzynierdw, bys mogt/mogla przelorye wisdze

akademicka na konkretne roowiazania biznesowe.,

Jesli szukasz praktyki, by poglebic wiedze i zdobyc dodatkowe umiejetnosci w zakresie:

; ineynierii materiatowej/fizyki clata statego w » automatyzac)i procesow produkcyjnych,
obszarze podczerwien, » Zintegrowanych systemow laserowych,
» symulacji architektur, » technologii soczewek immersyjmych,

; konstruowania narzedzi | przyrzadow, + elektroniki analogowe| lub cyfrowe|,
' technologli mikromontazu elementow « projektowania uktadow fotoniki scalone|,

elektroniczmych,

VIGO Photonics to z pewnoscia dobry adres!

Zainteresowanych prosimy o przesylanie
“ardy aplikacy trakhgemy jako wyraz nawyrszego mutania a FI' ika 1:_] | Za FI'DS rednictwem
WEZVSTKICH kanchdatéw o postemach procesy balfkags, strony internetowej:
W takoe cale) praktyki zapewniamy wsparde Opickura - eksperta hitpeitvigophotonics comsplic-nasikarierarstage-j-
merytorycznego prakeyviifoferty-stazy-i-prakivicy
Srakbykariom zapewriamy niewislkie wyragrodrenie, ale najpardzie

raangarowari mogg licoyt ra dodatkoves nagrody

Wiels Praktylanstv Tostao 7 nami, 2 posodreniem oz pracg e

SOUCLNTIL o PO LIEOr el STUSHR TaQrDponowal Sy M L Qrang
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LET'S CREATE
THE FUTURE TOGETHER!

Contact us:

VIGO Photonics S.A.

ul. Poznanska 129/133

05-850 Ozarow Mazowiecki
POLAND

phone.: +48 22 733 54 10

fax: +48 22 665 21 55

email: info@vigophotonics.com
www.vigophotonics.com
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