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Products 
• Coating at Diarc Technology Oy  
• ALD coating at Picosun  
• Grating plates for UV-X-rays by using e-beam lithography at Finnlitho Oy  
• Optical film at HS Foil Oy  
• Advanced optical sensor at Pixpolar Oy  
• “Black silicon” company   
• Timegate Instruments Oy  
• Radiation sensors (Medipix) at Advacam Oy  
• Debris monitor at Ruag, SSF and OIA  
• Low power processor at Minima Processor Oy  
• SI based MEMs oscillator at Tikitin Oy  
• CubeSat at Reaktor Space lab Oy  
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FCAPAD  = Filtered Cathodic Arc Plasma Accelerator method  



Diarc Technology Oy 

• Company: SME, 15 people 
• Strength: Unique coating technology, plasma assisted 

coating. Company's in house developed reactors. 
• Markets: Multiple industries 
• Application areas: components, tools, functional 

(adaptation, joining, intelligence surfaces, protection), 
decoration, energy technology 

• Experience in space: Regular deliveries to Patria for 
special coatings to improve adhesion between 
titanium and carbon fiber in solar panels in satellites 
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Diarc Technology Oy 

• Potential space applications in places where 
– strong coatings on components, 
– antistatic or high thermally conductive surfaces, 
– protection against ESD, 
– adhesive bonding, 
– intelligent surfaces or  
– surface protection is needed 

• TRL 9 for one technology  
– Others 3-6 
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Adhesive bonding of  Ti parts in satellites 
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Picosun ALD Solutions 



Single wafer to particle coating 

Single wafer 

Batch 

Large area/3D substrates 

Roll-to-roll 

Particle coating 
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ALD for PCBA Industry  
 
What: New conformal coating for electronics assemblies 
 
Why:  ALD offers new reliable and cost effective options for PCBA industry  
  Lower cost of chemicals than in Parylene coating! 
 
Applications: Protection, passivation, prevention of tin whiskers growth 
  Enhancement of polymer packages 
  Replacing Parylene CVD with better capability and reduced cost  
 
Space applications: protection of electronic boards for  space industry  
  TRL depends on technology (application,) can be from 3 to 9 
   
To whom: High reliability electronics 
  Long term environmental protection  
  Value added devices 
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• Picosun has been conducting ESA funded research 
program to mitigate corrosion and tin whisker 
growth on printed circuit board assemblies 

• ESA was very satisfied with first phase results, 
continuation project with more focus for space 
applications approved 

• ESA project has proven ALD to be an attractive 
option for the protection of electronic assemblies 
when extremely thin, re-workable, transparent and 
inert coatings are preferred 
 19.4.2017 
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Electron beam lithography 
Reactive ion etching 

Thin film deposition 

Characterisation 
Replication 
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High aspect ratio Au structures 
Iridium zone-doubled gratings 

Freestanding gratings 

Grating structures for X-rays 
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• Potential space applications 
- Diffractive x-ray spectrometer for the 
range 50 eV to 200 eV, science applications 
-Inductive filters 

-TRL 6 

Finnlitho Oy 



unique components for X-ray 
spectroscopy applications, 
also in space 
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X-ray windows and filters Silicon X-ray detectors 
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HS Foils products 



Carbon spectrum taken with the 70 mm2 
FAST SDD and a SiN window 
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• Potential space applications 
– X-ray filters and detectors 
– Interest to expand detector activity to UV detectors 

and apply ”black silicon” surface to detectors 
• TRL 5-8 (depends on the product) 

HS Foils Oy 



• Company: SME, two full time people, four 
consultants, VTT facilities 

• Strength: radiation hard imaging sensor design; active 
pixel, low light applications 

• Space applications: the technology can be applied 
also to Germanium; IR imaging 
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MIG = Modified Internal Gate 
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TRL 3 



Hannu Laine, Mikko Juntunen, Juha Heinonen, Ville Vähänissi, 
Päivikki Repo, Hele Savin 
Electron Physics group 

Black silicon photodiodes with an 
induced junction 

21 
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Black-silicon + induced junction = record 
EQE 

22 

M. Juntunen et al., Nature Photonics 2016. 



Black Silicon Spin-off Company 

• Potential space applications 
– Improved UV to IR sensor 
– Applications for imaging sensors 

• TRL 4 
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SME; six (6) people 
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• Potential space applications 
– Planetary missions: mineral point analysis from rovers 
– TRL 4 
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Advacam Oy 

• Potential space applications 
– Imaging XRF in planetary missions 
– Solar activity detector 
– Particle background in space 

• TRL 8 
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Debie-1 (DEBris In orbit Evaluator)  
-> PROBA satellite 2001 

Debie-2 –> International Space Station 2008 

Consortium  
• Oxford Instruments: sensor 
• Ruag: electronics and central unit 
• SSF: software 

Debris Monitor 

TRL 7 
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Oxford Instruments Analytical Oy Space 

• Expertise in X-ray and gamma-ray detector technology and spectral 
analysis used in the demanding environment of space exploration and 
research. 
• OIA has designed, developed and produced customized instruments and 
components, such as position sensitive proportional counters, solid-state 
spectrometers and detector arrays, ultra-thin X-ray windows and filters. In 
addition sub-mm bolometer technology and  space debris sensors have been 
developed. 
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SSF (former Space Systems Finland) Oy 
• Started from a space mission, now widened to other areas of 

secure software:  
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RUAG Space Finland Oy 
• was space department of Patria company. Sold 2014 to 
the  Swiss space company RUAG 
• launcher & separation structures, satellite structures and 
mechanisms, digital electronics, satellite communication 
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1,6 M€ equity funding from institutional and private investors in 2016 
1,7 M€ funding from Horizon 2020 program for commercialization and piloting 



Minima processor Oy 

• Potential space applications 
– Processors for e.g. CUBE satellites 
– Ready to deliver components, but not act as prime 

contractor  

• TRL 4 
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The mission of Tikitin is to 
replace quartz crystals in 
frequency control products with 
its innovative MEMS resonators 

Tikitin Ltd - The MEMS Resonator & Oscillator Company 

CONFIDENTIAL     (27 March 2017) 



Tikitin Ltd – Basic facts 

 The mission of  Tikitin, a privately held Finnish company founded in May 2016, is 
to disrupt the frequency control industry with its innovative MEMS resonators 

 Tikitin commercializes the 17-yrs long R&D work on MEMS resonators carried 
out by VTT 

 Tikitin has shown, for the first time, that performance similar or better than that 
of  quartz resonators can be reached with MEMS resonators  

 Tikitin is making its own manufacturing in the clean room of  VTT team by 
operating the processing tools under a separate rental agreement 

 Assets of  Tikitin include its unique knowhow in design and manufacturing MEMS 
resonators as well as the access to the state-of-art manufacturing environment with 
the investment cost on the order of  100 M€ 



Tikitin Value Proposal for Space Applications 

Page 40 

 Tikitin MEMS resonators  
 Suitable for high-performance oscillators 
 Low sensitivity to vibrations 
 High operation temperature range 

 Tikitin proposes a high-performance oven-controlled MEMS 
oscillator for harsh environments (”Super OCMO”) 
 Low sensitivity to vibrations 
 High temperature range 
 Small size 5 x 4 x 3 mm3 

 Low power consumption <50 mW 
 Super-OCMO is seen as a solution for high performance 

timing in harsh environments superior to competing 
technologies such as quartz-OCXO, atomic clock, 
miniaturized atomic clocks (MAC) 

 Tikitin is interested in becoming a manufacturer and supplier of  
space-qualified MEMS resonators and oscillators 
 Tikitin is looking for development partners and funding 

CONFIDENTIAL 

TRL 3 
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TRL 7 
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