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Introduction  
PEDOT:PSS is a blend of polymers : 
 PSS : polystyrene sodium sulfonate 
 PEDOT  poly(3,4-ethylenedioxythiophene)  

- Conductive polymer, flexible transparent when 
deposited in thin film layer 
-  low temperature , low cost process 
- Often use in organic solar cells  
- Candidate for the replacement of ITO 
- Organic electronics, large area display  

But :  
-  low charge carrier mobility 
-  Sensitive to moisture, water and UV 

Work function 5.2 eV 
R=5.10-3 ohm.cm-1 

Issues of patterning 
Ink-jet printing, vapor deposition through shadow 
masks, soft and hard imprint lithography, and 
photolithography 



Bioelectrode 
PEDOT&PSS(is(a(candidate(material(for(bioelectrode(

Improvement(of(the(neural(<ssue&electrode(interface(
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PEDOT:PSS deposition 
Spincoa<ng(

3000(rpm(Th=100nm(((

and(drying(on(hotplate(125°C(

WeIng(issue(can(be(solved(by(adding(IPA(

Additives for increasing conductivity 

Ethylène glycol C2H6O2    
Glycerol C3H8O3 
Sorbitol  C6H14O6   
Dimethyl Sulfoxide DMSO C2H6OS 
Erythritol C4H10O4  

Mean Resistivity PEDOT:PSS only :  
R=6 Ω.cm-1 

Mean Resistivity PEDOT:PSS / DMSO  
R=5.10-3 Ω.cm-1 

Mean Resistivity PEDOT:PSS / EG 
R=6.10-3 Ω.cm-1 



Casting in PDMS 
Goal : obtaining deformable electrodes in PDMS for large deformations 
Direct metalization Problems : Inclusion / deposition of metals in PDMS  
adhesion problems / cracks 

Cristalliza<on(of(PEDOT:PSS(in(PDMS(grooves(

HydrophilisaTon&:&Oxygen&Plasma&
Filling,&squeegee:&scrapping&with&a&glass&blade&
Hot&plate&cristallizaTon&
Repeat…&

WeNability(issues(in(PDMS,(volume(diminu<on(during(cristalliza<on(((



Casting from PDMS 
Deposition of PEDOT:PSS patterns from a PDMS scaffold 

Liquid 
PEDOT:PSS 
droplet 

Pressing 

Hot plate  
cristallization 

Residues 
cleaning : 
Reactive ion 
etching 



PEDOT:PSS selective deposition 
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Shadow masking 
Use of metal shadow mask  

Need of a perfect contact between mask and substrate 
Limitation on design (free standing structures and size)  
Magnetic clamping  



Lithography 
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Lithography : Lift off 
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Lithography with protection : Parylene 
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PEDOTS:PSS&thin&layer&
Parylene&
Photoresist&&
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Blend&of&&
PEDOT:PSS&
IPA&
PMMA&

And&addiTon&of&CNTs&a^ached&by&
surface&funcTonalisaTon&

Use(of(Aluminium(for(both((

Hard(mask(for(etching(and(

Sacrificial(layer(

Wet(etching(of(Aluminium(

compa<ble(with(PEDOT:PSS(

compound(((((

Lithography with protection : Aluminum 



Silicon Nitride protection layer 

PEDOT:PSS deposition 
SiNx PECVD deposition (200°C) 100nm  
Lithography 
RIE selective etching  
CHF3 for SiNx 
O2 for PEDOT:PSS 

Lithography with protection : Si3N4 

Flat(profile,(but(requires(precise(etching(control&



PEDOT&/&PVDF&/PEDOT&

Applications 
Electrodes for all polymer pyroelectric sensor 

Carbon Nanotube interface with PEDOT:PSS 

Deformable electrodes for tactile sensor 
(graphite PDMS force sensor)  

BioElectrodes for electrophysiology 



Conclusions 

PEDOT:PSS is an interesting material for 
implementation of deformable electrodes in several 
applications 

Patterning techniques includes 
-  Soft lithography  
-  standard lithography / RIE etching with process 
adaptation 

Potential use in bioelectrodes for neuro interface 

Further work :  

Effect of RIE on polymer, degradation?  
Best gazes for etching CHF3? CF4? O2  


