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WiRan

Custom-Made Solutions in RF

Engineering and loT Hardware
Design

WiRan Company Presentation
with SEZO solutions
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WiRan is a R&DaaS provider of solutions related
to Radio Frequency technologies with experience
in military, railway, loT and space markets
(European Space Agency contractor).

WiRan is based at the Pomeranian Science &
Technology Park in Gdynia, Poland.

www.wiran.pl



https://www.wiran.pl/en/home

History

1)

2)

3)
4)

2002 - Microwaves Solution sp. z 0.0. - in cooperation with US
company MicroLab FXR

2005 - name changed to Pro Microwave sp. z 0.0., Spinner GmbH
became major owner

2006 - name changed to Spinner Polska sp. z o.0.

Since 2010 - WiRan sp. z 0.0. , independent company with
exclusively Polish capital
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Unique Team

Our staff is experienced in RF, &Wﬁmﬁf

electronic, antenna and 10T oo

design emphasizing innovative ..o
and optimal solutions and ...

ptimal

providing their experience in .uww.

EMC troubleshooting,

assuring that tested devices - .

are compliant to EMC &

standards. e C

2021: 16 people, 14 engineers




Unique Team

Maciej Krél
ceo

Robert is part of WiRan's leadership team, currently acting as Chief Technology
Officer overseeing a team of 11 engineers and daily deliverables.

Robert has 15+ year experience in the design of passive and active components

for mobile networks and TV broadcasting, amplifier design for CATV and SMATV.

Maciej is Co-founder and CEO at WiRan. With more than 15 years of hands-on
experience in designing, research, development, managing, testing,
troubleshooting and manufacturing of passive and active components and
assemblies.

Maciej led and coordinated various projects for customers in Germany, USA, and
Sweden.
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Unique Team

Adrian has over 15 years of experience related to prototyping and production of
electronic devices and has been with the company from the beginning.

He likes order, simple and effective solutions. Adrian - just like Maciej - is an avid
long distance runnner.

HARDWARE EXPERTISE FIRMWARE EXPERTISE

Head of HW Design Head of FW Development
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Software tools

State-of-the-art engineering

electromagnetic and electronic design e swo:o{vsune
software speeds up the workflow and
time-to-market.
Using reliable CAD tools can shorten

design cycles by many iterations saving
time and money.




@ VﬁRan

Unique infrastructure

WiRan ELAB - performs accurate and comprehensive
measurements of low and high frequency electronics.
Advanced infrastructure of a Faraday cage and
climatic chamber allows to simulate specific test and
operation environments; ELAB WEB PAGE ONLINE LINK

:
i



http://www.elab.wiran.pl/

| Unique infrastructure

WiRan CleanRoom

ISO 7 according to standard ISO 14644-1
for production of space qualified
electronics components in clean
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a)operation

with accredited EMC laboratory located in
Gdynia, Poland allows us to perform pre-
compliance EMC tests including on-site
troubleshooting.
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/ EMC and
functional tests

Full range of design service

The WiRan design office is able to transform your
ideas into a ready-to-market product.

By maintaining smooth communication with the
client, we ensure that every aspect of the project is
consistent with the vision.

Prototype

/ Project

CAD simulations

Project definition
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Building hardware
since 2002

Our design office is capable of
realizing projects from concept
through specification up to fully
mature devices, including Flight
Models. We specialize in low
volume production, high reliability
designs and rapid prototyping,
especially for wireless
communication systems.




Products

After creating a wide range of
dedicated systems for military and
commercial usage, the company
started developing an own line of
RF/1oT embedded modules
including RF attenuators, amplifiers,
switches and LoRaWAN-based
sensor devices.
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LIST REFERENCYINY

w celu referenc

Potwierdzam niniejszym, iz firma WiRan Sp. z 0.0. 7 siedziba pray Al. Zwycigstwa 96/98
‘ ’ Potwierdzenie wykonanego projektu w celu referencjl dla firmy WiRan
w 81-451 Gdyni jest naszym kwalifikowanym dostawcg od 2014 roku wykonujac zlecone

prace wynikowo urzadzenia prez firme
Niniejszym potwierdzam wykonanie ponitszego projektu w okresie kwieciei ~ maj 2016r
oraz odbiér jego wynikow bez zastrzezen.

w branzy mil kiej. Ponize] ks inwestyeji przy

ktdrych korzystaliémy z uslug firmy WiRkan w zakresie projektowania i dostawy urzadzeri:
2014 . - projekt i dostaw $wiatlowodowego modutu pomiarowego
»Studium kompatybilnosci dodatkowego radaru na pasmo X

2015 r. - projekt i dostawa przefacznika kenfiguracii anod (ver. 1) e
na maszcl

2019 r. ~ dostawa 24 szt. $wiatlowodowegoe modufu pomiarowego

2019 r. - projekt i dostawa przetacznika konfiguracii anod (ver. 2)

Projekt obejmowat analizg i i i Projekt obejmowat:
Wszystkie zlecone projekty wykonywane zostaly terminowo i z zachowaniem najwyzszej R lata
. gl - i I i
Jokosci. Firma jest rzetelnym wykonawca, a wszystkie prace wykcnywa ne sq solidnie, « Zakresf: 1.6 MHz - 12 GHz. przygotowanie modelu numerycznego {maszt z antenami do analiz na pasmo X
Obickt o dl. ok. 60 m. I .
fachowo oraz 2 zgornie 2 wymagariani | oczekiwaniari. iy - analizg sprzgéet pomiadzy nowa antena na pasmo X w zaproponowanej lokalizaci
a wskazanymi antenami (4 pary) wraz z estymaciz mocy zakiocer odbieranych przez te anteny

i wykonanie projektu w okresie luty — kwiccieri
Polecam firmg WiRan jako solidnego wykonawce projektéw BtR poczawszy od fazy 2015 . oraz odbiér jego wynikow bez zastrzezes.

analityczno — koncepayinel, do dostarczenia finalnych produktéw wiacznie. - analiza wynikéw pod katem prawidiowe] pracy poszczegdinych systemow

wSesja pomiarowa na okrecic™

2 Projekt obejmowal wykonanie diagnostyki - pomiary przenikéw antenowych w pasmic HF i . Polecamy firme WiRan jako solidnego | fachowego wykonawice.
Z 2@ RAuCAA y 9 pomiaréw w pasmach VHF/UHF na oklvcu' -
DIREKIOR
ROZWOJUTETHNOLDGH | WDRPZEN wykonanie projektu w czerweu 2016 r. oraz
e odbir jego wynikow bez zastrzezen.
q
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Kot Lonkowe: BGK Fegion Fomord 05 11 o 121 0006 5642 520 001

Sad Reonowy Gt
e onotaos e NCAGE 1167H

POLSA G ZBROENOIA
stz




Railway market customers

newac

Gliwice, dn. 13.10.2016

‘WiRan Sp.z 0.0,
Al Zwycigstwa 96/98
81- 451 Gdynia

Referencje

Niniejszym potwierdzam, ze firma WiRan Sp. z 0.0. prowadzita doradztwo techniczne

do instalacji przesyhu i rozdziatu sygnatu

w zakresie izacji oraz doboru

GPS i GSM. Wwyniku konsultacji zostaly dobrane splintery sygnatu KA- TPDO727N2W

iTPDO727N2W 0.7-2.7GHz, ktére s3 obecnie w Y rycznych serii
E6ACTA (5 lokomotyw). Urzadzenia spetniaja swoja role i dziataja niezawodnie.

Urzadzenia dostarczyta firma ASTE Sp. z 0.0. Kowale, ul. Magnacka 25, 80-180 Gdarisk.
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Certification -

pesa>

w celu referencji dla firmy WiRan.

Niniejszym potwierdzam wykonanie ponizszego projektu w okresie kwiecief 2014
sierpien 2014 oraz odbiér jego wynikéw bez zastrzezen.

Wsparcie projektowe przy realizacji systemu antenowego elektrycznego pojazdu
szynowego typu tramwaj 122NbT dla instalacji GSM + WIFi"

Projekt obejmowai:
- ingyni wsparcie biura yinego PESA przy
systemu antenowego oraz planowania radiowego GSM + Wii,

- optymalizacja systemu pod wzgledem parametréw RF,

- dobér komponentéw systemu podzialu sygnatu RF instalacji antenowej,

Niniejszym potwierdzam wykonanie poniiszego projektu w okresie lipiec 2014 =
styczer 2016 oraz odbidr jego wynikéw bez zastrzezer.

Wsparcie projektowe przy realizacji systemu antenowego elektrycznego pojazdu
szynowego DART dla instalacji GSM + WiFi wraz z weryfikacja pomiarowg instalacji
antenowej. ”

Projekt obejmowat:
- wsparcie ine biura inego PESA przy
systemu antenowego oraz planowania radiowego GSM + WiFi,

- optymalizacja systemu pod wzgledem parametréw RF,

- dobor komponentow oraz okablowania instalacji antenowej zewnetrzenej oraz
wewnetrznej,

ia anten na polu ie miejsca

i warunkéw zabudowy,

- opracowanie instrukcji montazowej zestawu anten wraz z okablowaniem,

- pomiary instalacji antenowej oraz parametr6w uruchamianego systemu GSM+WiFi na kilku
pojazdach,

- opracowanie raportéw pomiarowych 2 analiza wynikéw,

www.pesa.pl Pojazdy Szynowe PESA

SOLARIS Bus & Coach S.A. (G ‘Q
ul. Obomicka 46, Bolechowo-Osiedle, 62-005 Owiniska
tel. +48 61 667 2333, fax +48 61 667 2310

SOLARIS

Potwierdzenie wykonanych projektéw w celu referencji dla firmy WiRan.

projektu w okresie czerwiec 2016

— lipiec 2016 oraz odbiér jego wynikéw bez zastrzezeri.

,Szkolenie z zakresu projektowania ukladéw antenowych
dla biura konstrukcyjnego SOLARIS

ul. Wieruszowska 12/16
60-166 Poznar, Polska
www.solarisbus.com ”

Projekt obejmowat szkolenie z zakresu:

Podstawy RF
Komponenty + normy

Systemy komunikacyjne

Interfejsy radiowe

Budowa systemdw z komponentéw
Okablowanie

Aspekty jakosci montazu

JEROWNIK KONSTRUKCJ!
*0JAZDOW SZYNOWYCH
Procl o/ ol !
Michai Podolski
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Since 2016 we realize contracts v
for European Space Agency hardware S
related to nanosatellite communication
systems.

Communication system

Antenna
4 (Downlink)




2016 - 2018 2017 - 2019 2019 - 2020 2019 - 2020
S Band Diplexer X Band Diplexer S Band Antena S Band Diplexer upgrade
TRL2->TRL 4 TRL2->TRL 4 TRL2->TRL 4 TRL 2 ->TRL 4
Finished Finished Finished Finished




Current ESA projects

2019 - 2021
X Band Diplexer
TRL4 ->TRL7




Space with ESA

ESA projects Close Out Letters

l‘-;tncnd with Acknowledgement
of Re

Wiran Sp. Z 0.0.
Al Zwycestwa 96/98
81-451 Geyni

Potand

Atn: Mr Keol
Copy: Mr Robart Stefansid

Noordwijk, 20/03/2019
OurRef;  ESA‘TPL-PTS-CBi-se-LE-2019-295

Close cut eter for ESTEC Contract No. 4000118080/ 16/N/CB
. production and tasts of an Engineering model of S-band diplaxer for
Cobasat nosatattes”

Following the accaptance by the Agency ofthe conractual deveraes, nal Contract Closure

Documentation (with, if appicable, any amendments requested by the Agency

Spresencatives), nd the sbsequent 3oprva fr payment of the ot vl v ooy
ontract can be considar

As far a5 wa are 2ble to detarmine, a4 payments dus under the contract hava been made and
the duties of sther party have been fully discharged.

s shall, howeer, ot ffect your conteing ights and abligatons faloming the ose-out o
thoza resulting from the warranty under eral Clauses and
Condons, f Spplcabe, sad the inalsctus property s 30 ablgations - part It of the
Ciauses and Conditians).
Without further communication in writing from your side within 30 working days from the date
lockcaad i the sckamiedperent of recog, we wt somamo thet Y0u 31 i sgresmenk W
the above and wil close

Yours faithfulty,
carla

March 2019

Registered with Acknowledgement
of Receipt

iRan Sp 2 0.0.

Al Zwycestwa 96/98
81-351 Gdynia
Poland

Attn: Mr Maciej Krol
Copy: Mr Robert Stefanski

Noordwilk, 04/09/2019
Our Ref: ESA-IPL-PTE-CBi-se-LE-2019-730

Close out letter for ESTEC Contract No. 4000121256/17/NL/CE:
"Design, production and tests of an Engineering Model of cheap X-band diplexer
for CubeSat nanosatallites”

Following the scceptance by the Agency o the contactu dellverabes, sl Contract Closure

Documentation (with, if appicable, any smendments requested by the Agency
roprasantatives), and the subsequent approval for payment of tha final invoice, wa consider
that the subject Contract can be considered a5 closed.

A far 23 we are able to determine, all payments due under the contract have been made and
the duties of either party have been fully drscharged.

i shall bowever, nok affect your continuing ights 3nd obégations followng the close-out of
the Conr thase resuiting from the guarantee/warranty under the General Clauses and
Goniibons, # spplican, and thy incalecasa property nghts and abligatons - Part 11 of the
Ganeral Clauses and Condtions).

haut further comeunication in writog from your side Wt 30 working days from the date
Inatad i the sckmvovtedgement of ecaipt, wa wil S250me £t You are
the above and wil close definitively the contract.

- ESTEC Support Activities Procuremant Service
‘email: mrolwiran.gi ; catsfanskifican.l

September 2019

58 UNLSSFRD - o 54 Ol s Oy

WiRan $p. 2 0.0.
Al Zwyciestwa 96/98
£1-451 Gdynia
Poland

Attn:  Mar Macioj Krél
Copy: Mr Robert Stefanski
emai: mkroigwan.ol

Noordwik, 22/03/2021

ESA-IPL-PTM-NMS-LE-2021-100
Close out letter for ESTEC Contract No. 4000127198/16/NL/CBI

*Design, production and tests of an Engineering Model of Cheap RXTX Band
Antenna for Cubesat Nanosataliites”

Folowing the scceting b the Agercy of the contractus debveratie, final Contract Closure
umentation (with, If aopicaie aay amendmenksrequasted by th Agency

et e Subemquant 3poroval for paymant of the sl incice, we consider

ok e subject Contractcan e conaidered 2 tlotad

As far a5 we are abla to datermine, all paymants dus under the contract have baen made and
the duties of aither party have been fully discharged.

“This shal, howaver, not affect your continuing rights and obligations following the closa-out of
O Corrd (L Shs g ot praataronty o e Camurl s nd
Conditions, #f appicable, and the intellectual property rights and obligations - Part 11 of the
General Clauses 3nd Conditions)

Wihout further commarication in wriing from your sie witin 20 working days rom the date
indicated in the ac receipt, we will assume that you are in agreament with
o above and wi close deanitiely the contact

Yours faintilly,
Carla Binedell St wsacr

Cata Ginedel (1p-#T5)
ESA Contracts Officer

March 2021

WiRan Sp. 2 0.0,
AL Zwyciestw

Mr Macie) Krl
obert Stefansis

Noordwijk, 22/03/2021

ESA-IPL-PTM-NMS-LE-2021-097
Subject: Close out lettar for ESTEC Contract No. 4000118080/16/NU/CBi

Tite: “Design, production and tasts of an Enginesring Model of S-band diplexer for
Cubesat nanosateites’

Dear Sir,

Following the acceptance by the Agency of the contractual delverables, final Contract Closure
Documentation (with, if apphcable, any amendments requestad by the Agency
representatives), and the subsequent Awmv.-v for payment of the final invice, we consider
that the subject Contract can be considersd

As far a5 we are able to determine, all payments due under the contract have been made and
he duties of either party hava bean fully discharged.

Ths shall bowever, notafect your continuing nghts and bkgations olowing the cose- o of

the Contract 1.¢. those resulting from the guarantes/warranty undes Clauses and

Condions ovicable and tng ineabachss propery nanes s ookasbans - Pt 1 of
Ciauses and Conditions).

ot futhar commurication n wriing from your de wibin 30 woring days fram the ke
Indicated I the acknowieapement of eceipt, wa wil ¢5umé that you are n agreement w
the above and will close definibvely the contract.
Vours ainiuy,
s B
cada nu-a-u unerrs)
ESA Gy

March 2021




Space products - TRL9Y

TRL9 already

S-BAND ANTENNA

provides full-duplex communication for data
transmission and TM&TC

LINK TO PRODUCTS LANDING PAGE ONLINE

TRL7 in 2021

X-BAND DIPLEXER

provides full-duplex communication for data
transmission and and swarm dedicated
radiocommunication in X band

S-BAND DIPLEXER

provide full-duplex communication for data
transmission and TM&TC using a single
antenna

S-BAND SPLITTER

allows easy splitting of RF power into two
channels

TRL9 in 2022/23

L-BAND SPLITTER

allows for easy splitting of RF power into two
channels

X-BAND ANTENNA

an in-development component for full-duplex
communication for data transmission and
swarm dedicated radiocommunication in X
band



https://www.wiran.pl/en/space-products
https://www.wiran.pl/en/space-products

Current SPACE project

»Raising the Technology Readiness Levels of WiRan products/ telecommunication
systems components for S & X band to TRL 9”

performed under the Smart Growth Operational Programme, Action 1.1.1 Support of R&D work
by enterprises, Sub-measure 1.1.1 Industrial research and development works carried out by
enterprises.

Planned effect: Implementation of the result of research and development works into
the company's operations.
Realization: 2020-2023
Budget: 4 676 880,87 PLN

E Fundusze Rzeczpospolita Unia Europejska

Eu ropejskie Europejski Fundusz
Inteligentny Rozwdj - Polska Rozwoju Regionalnego
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Partnership

We provide
independent
traceable and
accredited
calibration,
supporting all
brands and
instrument

types.

Electrical
DC/LF

Electrical
RF/Microwave

Electrical
High voltage

Dimensional
(Length)

Torque

Force

WERS
(Weight)

Temperature

Humidity

Pressure &
Vacuum

Flow

Acceleration

Optics

Acoustics

Calibration -
unique technical
range

elemeMI}’E




Reliable partners and
subcontractors

Through years of RF design and
prototyping WiRan has established a
reliable supply chain in areas of:

= Mechanical prototyping

= Mechanical CAE

= EMC test infrastructure

= EMS - PCB assembly and production
= Lumped components and integrated
circuits suppliers of high reliability
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R&DaaS provider of dedicated wireless communication solutions

((3 since 2002.
3 Industries: 10T, telco, space, military, railway
WiRan

A WiRan subsidiary

SEZQ established in 2017 s
L —

developing the loT product T ——
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Ready for the loT revolution

Our LoRaWAN IoT network was
launched in August 2016 and to

test its capabilities, we ¥
developed end-devices branded ’ .,‘
SEZO with multiple sensorson |, :

board (humidity, temperature, ¢ *
proximity, motion, ambient ‘

light). Through device 4 fﬁ '; 2
optimization we achieved a 4L .
range of more than 2 km in T & .
urban areas. e 4N W
More at: R - e .

www.SEZO.pl ONLINE LINK b i



https://sezo.pl/en/

LoRaWAN network topology




SEZO as a provider
of LoRaWAN network
access on Baltic Sea
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https://ui.sezo.pl/dashboard/c0bc4690-c1e4-11ea-beeb-cf3c85a3cf95?publicId=53673b30-b7d9-11e7-bc60-c373e510f8ee

Standard or dedicated devices for customer
solutions. With SEZO, you can measure noise,
— temperature, air quality: Particulate Matter (PM1,
PM2.5, PM10), Volatile Organic Compound and

more ...

SEZO A1L SEZO SL SEZO TM SEZO CL SEZO EL

g% > _

B |

8 wn \

F' L? - |
Air quality Resource Geolocation Comfort zone Environmental
monitoring + monitoring and accident monitoring measurements
PM detection (i.a. noise,

A luminosity)




SEZLY)

SEZO AM SEZO WL

Environmental Early water
measurements detection
LTE-M network

We have developed several prototypes of new
sensors for our partners:

@ :
Grue,a
OLIVIA TY
BUSINESS CENTRE orangem azo

SEZO HT SEZO A2L SEZO A3L

Geolocation and Environmental Environmental
accident detection measurements measurements
system customized +PM + VOC +VOC

for construction
workers




Z Reda

For air quality in Reda
schools PoC instalation

indoor air

ualit
(VOC/LZO
EENIEInERS)
LINK T

MEASUREMENTS
ONLINE

outdoor air
cbua lity

measurements)

LINKTO
MEASUREMENTS
ONLINE



https://ui.sezo.pl/dashboard/7fc5ce50-3f9c-11eb-8759-1960b7ef94b6?publicId=53673b30-b7d9-11e7-bc60-c373e510f8ee
https://ui.sezo.pl/dashboard/81d0c990-3bb7-11eb-8759-1960b7ef94b6?publicId=53673b30-b7d9-11e7-bc60-c373e510f8ee

@Thmgsgoam 8 Deshboards > 5§ Panel administracyiny
] P
B Asse
6D o¢
OLIVIA -

BUSINESS CENTRE

For office air quality

‘ o n l l o I Viykres czasowy oswietlenia / wartosci zalecane do optymaine pracy wg
BREEAM ~ min. 90 lux przez min. 2000 godz w roku

Floor plan with the devices' location

Viykres czasowy ciénienia atmosferycznego / érednia wartosé cisnienia
atmosferycznego na poziomie morza - 101325 hPa

Wykies czasowy wilgotnosci wzgledne) / optymaine wartoscl wg WELL v. 2 =
30.60%

Wykres czasowy poziomu hatasu / wartodci zalecane do optymalnej pracy wg
BREEAM - max. 5008

Wykres czasowy poziomu pyldw zawieszonych PM1

Environmental parameters
Assure compliance with WELL,

BREAAM and LEED standards

LINKTO SEZO AL LINK TO SEZO EL LINK TO SEZO WL
landing page landing page landing page
ONLINE ONLINE ONLINE



https://sezo.pl/en/model-sezo-wl/
https://sezo.pl/en/model-sezo-el/
https://sezo.pl/en/model-sezo-a1l/

orange”

For air quality
control

Glo$ @ Realtime - last 3 days

TEMPERATURA WILGOTNOSC WZ6L.

19.7

CISNIENIE ATM. OSTATNI POMIAR

Wykres czasowy zanieczyszczenia czastkami stalymi 3 | Wykres czasowy temperatury i wilgotnosei ar =
00

e

LINK TO

55 |
SEZO AM in three versions - AC powered unit o oo e _ ' %

landin NLINE ONLINE



https://ui.sezo.pl/dashboard/9e4528c0-3f9d-11eb-8759-1960b7ef94b6?publicId=53673b30-b7d9-11e7-bc60-c373e510f8ee
https://sezo.pl/en/model-sezo-am/

D

Grue,a
aQZoTY

For monitoring the storage
conditions of fertilizer
granules
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SEZO UL - battery powered unit LINKTO SEZ0 UL
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https://sezo.pl/en/sezo-ul/
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We run towards the solution

WiRan Sp. z o.0.

PPNT Laboratory CO08 POLSKA
Al. Zwyciestwa 96/98

81 - 451 Gdynia

Poland

phone/fax: +48 58 663 10 10
info@wiran.pl
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