


Creotech Instruments is a Polish company in the Deep Tech sector
established in 2012. Since 2022 the company's shares have been

listed at the Warsaw Stock Exchange Main Market (CRI).

Creotech has over 240 employees, including over 100 engineers.
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BUSINESS AREAS

) SPACE

We design, manufacture and integrate
space systems and subsystems that
operate reliably from the first launch. We
offer own satellites and implementations
of entire missions d from design through
production to in-orbit service

) CONTRACT PRODUCTION

We handle demanding orders in the
contract electronics manufacturing
sector based on unique competences
acquired for the needs of space and
scientific industries.
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) SCIENCE

We design, manufacture and integrate
advanced control and measurement
and time synchronisation systems as
well as quantum subsystems for
research institutes and technology
companies around the world.

) GEOSPACE

We design, manufacture and
integrate systems and subsystems
(devices and software) for
managing unmanned aerial
vehicle missions and processing
data during missions.



SCIENTIFIC INSTRUMENTATION

) Wwhite Rabbit

White Rabbit technology, developed at
CERN and rigorously tested in the
challenging environment of the world's
largest hadron collider, enables the
building and development of a highly
precise Ethernet-based network time
synchronization with sub-nanosecond
accuracyacrosslarge distances.

) CAMERAS

We design, manufacture and integrate
advanced cameras and optical systems
with sCMOS and CCD sensors, which
process data during image
acquisition . Among others used to
monitor near-Earth objects and in
quantum experiments .
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1‘ ) MTCA

MicroTCA (MTCA)is a proven modular
standard for measurement and control
systems, offering specialized casings
and modules for laboratory, high-
frequency RFapplications, especially in
particle accelerators, radio,
telecommunications, and radar.

) DI/OT

Distributed 1/0 level - a standard

designed for electronics operating in
the vicinity of a particle accelerator in
radiation-exposed or radiation-free
areas controlled by a master in the
front-end layer via the Fieldbus.

) SINARA & ARTIQ

Sinara hardware solutions,
designed to work seamlessly with
ARTIQ software, are customized
for guantum technologies
researchand development labs.
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18 Port White Rabbit Switch with Low Jitter Daughterboard WRS-3/18
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CE/RW "-«..4" - Subnanosecondynchronizatiorand picosecondprecision
\ SN ‘ &@W Connectinghousandsof nodes
N @
Ethernetbasedgigabitrate reliabledata transfer
White Rabbit Switch Precisiorntime-taggingof measureddata

Easytriggeringof dataacquisitionin largeinstallations

Compatibility with enehodesoffered asCreotechproducts
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Applications

White Rabbit Switch Low Jitter

SPEC - Simple PCle FMC Carrier

FMC DIO 5CH

Any configuration
Example:
+ 5x1PPS
« 4x 1 PPS + 1 Trigger
« 2x 10 MHz + 2x 1 PPS + 1 Trigger
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Cesium Clock Reference
(Microchip 50714)

White Rabbit Switch (Low Jitter Daughter Board) @
e ) e ] e et e

Signal Source Analyzer
(ES052 Keysight)

.| Configuration Number
of from from
EVEIEDES  10Hz 1Hz
Cs WRS - - 16 6.37 9.29
Cs WRSLJ - - 16 1.23 1.80
Cs WRS WRSLJ - 16 5.36 8.73
WRSLJ WRS - 16 3.49 5.29
Cs WRSLJ WRSLJ - 16 1.40 2.03
Cs WRSLJ WRSLJ WRSLJ 16 1.63 2.12
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R&D services

U Assistanceavith your project

U Design of control and measurement

systemsjncludinghard realktime applications
U Designof test systems
U Electricalandfunctionaltests performedin an ESBprotectedlab

U Quick track prototyping ¢ in collaboration with our Production

Department
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ESA WR5G

Project title:Starterkit for a base
station of a private 5GmmWave
network with ultra-precise time
synchronization

The direct result of the project
will be a laboratonprototype 5G
mmWavebase station system
with ultra-precise time and
frequencysynchronisation
compatible and supporting
satellite communication
technology- 5G NTN
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é GNSS Receiver u Satellite Modem
o 5G Modem (VSAT)

WRS Marlwagement 5G Radio layer (NR), I N

WRS Management -

i it Swi {TCP/IP) __
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New WRNode¢ SPEC Alf(derdevelopment)

New White RabbiNode

- Basedon WR A7

- Modular¢ with option for additionalmanagementardwith
Linux forstandaloneoperationand extrafunctions

- AdditionalfunctionalitiessuchRFSyntheseand additional
programmableoutput for 10MHz¢ 6GHZow jitter signal

- AdditionalPTMsupport(PTRover PCl¢ | bl in R

- Nearlydrop-in replacementfor obsoleteSPEC6 (butithout = I o  HSERRRRH
FMC) - i « B i

- Possibilityto putupto 4unitsA y & 0 | yidRksiNgRy ™ € =
side(specialenclosurg
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SPEC Aversions(under development- planned) g

Version Description 1PPS 10MHz RFout 1PPS 1xSFP 2xSFP RJ45 LCD PTM Ext SFP PQC
out out 10MHz GPSin screen SDRAM 80km
¢ 6GHz suppor
t

Litec
standalone * * * *
Lite- PCIE

+ + + +
STD

+ + + + + + + + +
PRO

+ + + + + + + + + +
Expert

+ + Opt. + + + +
Ultimate -
PQC + + Opt. Opt. Opt. Opt. + + +
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LNLS
Brazilian Synchrotron Cw
MTCA \

Light Laboratory NL S

Our Scientific Instrumentation group specializesn MTCAhard real time
control systems, where an external eventto-system response time is

guaranteedwithin a few microsecondsThisfeature is crucialin applications

wherefailingto reactin time cancausesystemfailure or damageg.g.:
u iIndustrialroboticsand manufacturing

U particleacceleratorsubsystemgontrol

U safetysystemdor tokamaks

L8| . p @l s

u qubitscontrol in quantumtechnologies

U hardwaresoftwareco-simulation(EGSEor satellites)
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UL N UL S LightLaboratory

+ sirius

(CERN k E 5
I\/I TCA \ @ Brazilian Synchrotron ] [
7_“

AMC FMC CARRIER AMC FMC CARRIER FMC ADC 250M 168B FMC DAC 600M 12B
AEC Zynqg o0 AFCZ 4CHA 1CHA DDS

The AMC FMC CARRIER® AFC is AFCZ is flexible dual FMC carrier in 4-channel 16-bit ADC capable of read-out 1-channel 12-bit DAC

partially based on SPECdesign (supply, MTCA standard, based on Xilinx Zynq at 130 MS/s or 250 MS/s

WR clocks), primarily designed to UltraScale + ZU7EV SoCFPGA

support quad 16-bit ADC FMC boards
for SiriusBPM electronics.

AFC is based on Xilinx Artix -7 200T
FFGL156 FPGA
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Infrastructure and production capabilities

PRODUCTION CAPABILITIES

Cleanrooms ISO8

ESD protection area, temperature, humidity and cleanliness control

Three Surface Mount Technology (SMT) lines withtdakinology

Through Hole Technology(THT) witblectiveSolderingvlachine (ERSA) and &tations
Inspectionwith AOlI MEKowerSpectodoneby ESAertifiedinspectors

Other. rework, cleaning conformalcoating pressfit, electricaltests, climatechamber
testing componentieadforming,cablestipping

New investment orgoingg X-ray, vacuumoven, ioniccontaminationtests
Productionof electronicsfor NewSpacgie. ICEYE, ENPULSION, THORIUM

Now in the process of relocation to new premises

QUALITY MANAGEMENT SYSTEM

QMS certified according 4O 9001:201S8ince 2015

Project specific qualification of electronic manufacturing according to ECSS standards

o o o Do Do o I I» Do

Ongoing general qualification of electronic manufacturing for deep space
missionsaccording to ECSS standards performed by European Space Agency

Do Do Do Do

ECSS qualified assembly operators, ECSS qualified inspectors
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pawel.zienkiewi
saleg@creotec
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Cameras

U First PolishadvancedastronomicalsCMOSamera,in-houseproduction

capabilities

U Built-in independent Linux operating system, allowing for stand-alone

cameraoperation

U Initial data post-processingin cameramodule SoC frame stackingin
FPGA,other predefined data processingalgorithms implemented in

cameramodule

U Possibilityof implementationof userdefined algorithmson the camera

computingresources
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CCD50100 CCD23B4
- ASOPEK Neostel CreoSky6000 FLI Kepler 6060 QHY6060

CCD CCD SCMOS SCMOS sCMOS
8176 x 6132px  4096x4096 6114x6114 6144x6114 6144x6114

c XY Mp X Ma XY Mn XY Ma XY
61,3mm 86,9mm 86,9mm 86,9mm 86,9mm

Max FPS 3 fps 1 fps 22fps (FSI) ﬁ ];Ez EE?:; 41ps

(0)
71,6%@550nm (Fs))l  71,6%@550nm (Fs)) | +-6%@550nT

Quantum Max (FSI)
" 92%@580n
0, m 0 m
Efficiency 60%@550n 95%@580nm (BSI) 95%@580nm (BSI) 95 /O(ggg On

Full Well 135ke (FSI) 135ke (FSI)
40ke 350ke e Ao 70ke (FSI)

- 4,2e (FSI) 4,2e (FSI)
Temporal Noisq 12,5e 5e 3¢ (BSI) 3e (BSI) 4.7e

<1e/|?\;lxj15%c /@ <1Oe/r|c))|>]<1/s§c/ 0,1e/pix/sec @-2n 6 / O,leat-H n x / 0,2eat-m p x /

Electronic Rolling ShuttefElectronic Rolling Shutte
Shutter tvpe External shutter External shuttel with optional external § with optional external Electronic Rollin
yp required required shutter controlled from § shutter controlled from Shutter

camera camera
TEC with liquid TEC with liquid | EC With air by default G with it
STellelaeelolllale] (water/glycol, (water/glycol, §Can be customized for T§ TEC with air / liquid liouid
cooler required) cooler requiredd and water/glycol coolan 9
5kg 7kg ~ 5kg
+External shutte+External shuttll (without external shutte 3,7 kg 0,54 kg

required required and adapters)

10GbE, 1GbE, USB 3.4,
Trigger/DIO
Gigabit EtherneiGigabit Etherne . . :
Interfaces Trigger/DIO pin: Trigger/DIO pi addltlongl reaLtlme_ _data USB 3.0, optional QSFP  USB 3.0
processing capability o
- (1) creotech



Camerdor quantum experiments

Camera |——>»
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Control Core
based on system
on ship FPGA
(Kasli SoC)

. La
Strontium =

lon

Control
& Measurement

Sys

tem

Technical Specification

sCMOS based Camera
Sensor Gpixel GSENSE2020 BSI
Pixels 2048x 2048
Pixel Size 8.5 pm x 6.5 pm
Chroma Mono
QE 95% @ 550nm
Full Well Capacity 55k e- @ Rolling shutter
Temporal Moise 16 e- @ Rolling HDR
Dynamic Range 90dB @ Rolling HDR

Dark current

Shutter Type:

Frame rates

Sensor cooling

Interfaces

< 0.07 e- (at -30°C)
Electronic Rolling Shutter

74 fps for full frame @1bit HDR
windowing/row skip option to multiply
speed of read-out

TEC with glycol coolant

4x SFP+, 1GbE, USB 3.0, Trigger and DIO
pins [customizable)




Singlephoton detectors @) creotech

CreotecHeadsiwo projectsfor ESAimedat the design and

development of singlphotondetectorsbasedon superconducting
nanowiretechnology

U QUANTUM KEY DISTRIBUTION HIGH RATE DETECTOR
PREDEVELOPMENT (SAGA)

U Optimizedfor QKDoptical groundstations
U High quantunefficiencysignificantarea
U Highrate

U LARGBREA NANW/IRE DETECTEEBR QUANTUM AND
OPTICAL COMMUNICATION APPLICATIONS (ARTES 4S
ScyLight

U Tailoredboth to QKD and standardptical
communications in particularlunargatewayto Earth
link

U Desigrsupportingtracking

U Largeareaand highrate

Photograptby MikePeel(www.mikepeel.nel, CC BBA 4.0,

https:// commons.wikimedia.org/ index.php?curie 73996337




Singlephoton detectors @) creotech

Parameters High Rate sensor Large Area sensor

1550nm 1550nm
I > 80% > 60%
FECHE > 2GHz >= 1Gbps

Timing jitter (oS <= 50ps
20 um diameter 100um diameter withat
dimension least 4 elements

Fiber optic Free space

- Possible electrical -  Telescope mountable
output ~1,1V@500ht
upon photon arrival -  Possible Pulse Positi

Modulation (PPM)

- Numerical Aperture output with additional
>= 0.05 without tracking outputs
vignetting

- Numerical Aperture
Additional - Dead time 0.5ns >= 0.05 without
features vignetting

- Dark Count Rate <
100Hz - Dark Noise <le @ 1r

integration

- Fill factor > 80%

- Crosstalk <50dB




DI/OT

Distributedl/O level- a standarddesignedor electronicsoperatingin the vicinity of a particle acceleratorin radiation
exposedor radiationfree areascontrolledby a masterin the front-endlayerviathe Fieldbus

Theseare usually FPGAbasedboards samplingdigital and analoginputs, driving outputs and performing various

safety-critical operations
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Hardware for g uantum engineering projects

Duplication of efforts; similar equipment built over and over again in different
labs

DDS DAC Digital 10 AOM driver

D:Jal 16-bii Additional
Wvfm32 DAC  daughter board

o= : ._..q
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