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¢ƻŘŀȅΩǎ ǘŀƪŜ ŀǿŀȅ 

S Introduction of µPlasmaPrint technology 

 

S Influence on surface wettability and printability 
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Who we are... 

 

S Founded in April 2009 

S Startup company SME 

S Patents on plasma printing 

S Original equipment manufacturer (OEM) 

S R&D equipment sales and R&D services 

S Solid cooperation with well known research institutes 

 2009 

Proof of 
principle 

2012 

R&D tool 
integration 

2015 

Manufacturing 
tool integration 
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Application areas 

Printed electronics 

Solar cells 

Flex PCB  

RFID 
Si-based 

Biomedical 

Plastics, glass, paper, non conduct 
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Micro-fluidic devices 

Biosensor 

-NH2, -SH, -CH3 

Tissue engineering 

Growth stimulation 

Sterilization 

Life science/health 

MEMS 

TSV treat 

Display 

Biomedical 
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Conventional process flow for integrated circuits 

SPhotolithography  

SDRIE etching 

SCVD or electrodeposition 

SPlanarization 

SBackside treatment 

All take place in cleanroom environment 
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High investment equipment 

Requires device specific masks 
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Printing technologies in MEMS production 

S Lower initial investment cost for MEMS line 

S New features in MEMS devices 

S Greatly increased flexibility in production 

S Mass customization 

S Fast changes in production process 

S Easier prototyping 

S Shorter time-to-market for new MEMS devices 

S Greatly reduced production costs and environmental impact 

7 2-7-2014 28th International Conference on Surface Modification Technologies 
 Tampere 2014 



Processes for MEMS by Inkjet Enhanced Technologies 
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http://silexmicrosystems.com/news-events/news-press/silex-microsystems-joins-eniac-project-prominent-to-bring-flexible-and-cost-effective-inkjet-
technologies-to-the-mems-manufacturing-process/ 

 

 

 

 

 

Areas of process development under the ENIAC funded program PROMINENT 
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µPlasmaPrint : digital printing with activated molecules 

άLƴǎǘŜŀŘ ƻŦ ƛƴƪ ŘǊƻǇƭŜǘǎΣ ǿŜ ŘƛƎƛǘŀƭƭȅ ǇǊƛƴǘ ǇƭŀǎƳŀ ŀŎǘƛǾŀǘŜŘ ƳƻƭŜŎǳƭŜǎέ 

Deposition Etching Activation 

change remove add 

tƭŀǎƳŀ ŀŎǘƛǾŀǘŜŘ ƳƻƭŜŎǳƭŜǎ Χ 

.. upon interaction with substrate 

.. at low temperatures 

.. at atmospheric pressures 
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3 mm 
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Basic principle and time scales 

hƴŜ άǇƭŀǎƳŀ Řƻǘέ ƻŦ ɲt ~ 500 µs    

tŀǎŎƘŜƴΩǎ ƭŀǿ 
 
Discharge region 

A B 

B A 
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~ 70 mW 
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µPlasmaPrint : digital printing with activated molecules 
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µPlasmaPrint : digital printing with activated molecules 
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Step 1:  Deposition of hydrophobic  
material, layer by layer using  
HMDSO 

Step 2:  Post treatment 
 using N2 

 ~ 40 nm 

hydrophilic 

hydrophobic 
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µPlasmaPrint : digital printing with activated molecules 
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µPlasmaPrint : digital printing with activated molecules 
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Printed structures at 282 DPI 
Wetting behavior locally 
modified 
~ 200 µm line width 

µPlasmaPrint : digital printing with activated molecules 

Pattern visualized with water vapor 
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Printed structures at 
94 DPI 
~ 120 µm dot size 

µPlasmaPrint : digital printing with activated molecules 
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Effects of surface treatment on printability 

49.0 µm Spotsize: 54.4 µm 102 µm 

Untreated IPA cleaned (             ) Plasma cleaned 
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Topography at 500 dpi inkjet printed lines 

ҟ½  Ґ лΦло 
µm 

ҟ½  Ґ лΦтр 
µm 

Untreated:   

Treated:   


