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(57) ABSTRACT 

An electrode for forming an electrochemical cell With a sub 
strate and a method of forming said electrode. The electrode 
comprises a carrier (1) provided With an insulating layer (7) 
Which is patterned at a front side. Conducting material in an 
electrode layer (4) is applied in the cavities of the patterned 
insulating layer and in contact With the carrier. An connection 
layer (5) is applied at the backside of the carrier and in contact 
With the carrier. The periphery of the electrode is covered by 
the insulating material. 
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MASTER ELECTRODE AND METHOD OF 
FORMING THE MASTER ELECTRODE 

AREA OF INVENTION 

[0001] The present invention relates to a master electrode 
and a method of forming the master electrode. The master 
electrode is useable in an etching or plating method as 
described in a copending SWedish patent application No. 
0502538-2 ?led concurrently hereWith and entitled 
“METHOD OF FORMING A MULTILAYER STRUC 
TURE” (attorney reference: P52190002). The content of this 
patent speci?cation is incorporated herein by reference. The 
master electrode is suitable for enabling production of appli 
cations involving micro and nano structures in single or mul 
tiple layers. The master electrode is useful for fabrication of 
PWB (printed Wiring boards), PCB (printed circuit boards), 
MEMS (micro electro mechanical systems), IC (integrated 
circuit) interconnects, above IC interconnects, sensors, ?at 
panel displays, magnetic and optical storage devices, solar 
cells and other electronic devices. Different types of struc 
tures in conductive polymers, structures in semiconductors, 
structures in metals, and others are possible to produce using 
this master electrode. Even 3D-structures in silicon, such as 
by using formation of porous silicon, are possible to produce. 

BACKGROUND ART 

[0002] W0 02/ 1 03085 relates to an electrochemical pattern 
replication method, ECPR, and a construction of a conductive 
master electrode for production of appliances involving 
micro and nano structures. An etching or plating pattern, 
Which is de?ned by a master electrode, is replicated on an 
electrically conductive material, a substrate. The master elec 
trode is put in close contact With the substrate and the etching/ 
plating pattern is directly transferred onto the substrate by 
using a contact etching/plating process. The contact etching/ 
plating process is performed in local etching/plating cells, 
Which are formed in closed or open cavities betWeen the 
master electrode and the substrate. 
[0003] The master electrode is used for cooperation With a 
substrate, onto Which a structure is to be built. The master 
electrode forms at least one, normally a plurality of electro 
chemical cells in Which etching or plating takes place. 
[0004] The master electrode may be made of a durable 
material, since the master electrode should be used for a 
plurality of processes of etching or plating. 
[0005] A problem is that the master electrode is to be 
arranged in a carefully adjusted position on the substrate in 
order for the pattern to be aligned With previous structures on 
the substrate. 
[0006] A further problem is that the master electrode is to 
be arranged in close proximity of a substrate When said sub 
strate comprises topography. 
[0007] A yet further problem is that the etching rate or 
plating rate may be higher in the electrochemical cells located 
closer to the contact area of the seed layer, such as in the 
perimeter, than in other areas. 
[0008] Further problems are mentioned beloW. 

SUMMARY OF THE INVENTION 

[0009] An object of the present invention is to provide an 
electrode in Which the above-mentioned problems are at least 
partly eliminated or alleviated. 
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[0010] Another object is to provide a master electrode that 
can be used for several processes of etching or plating. 
[0011] A further object is to provide a master electrode that 
may be adjusted in relation to a previous structure on a sub 
strate. 

[0012] A further object is to provide a master electrode that 
enables improved etching or plating rate uniformity in the 
electrochemical cells independent of Where the cells are 
located With respect to the contact area of the seed layer. 
[0013] A further object is to provide a master electrode that 
can be arranged in close proximity of a substrate, Which 
comprises topography. 
[0014] According to an aspect of the invention, there is 
provided a method of forming a master electrode, compris 
ing: providing a disc having a front surface and a back surface 
being of a conducting or semiconducting material; forming 
an insulating coating layer circumscribing at least a part of the 
disc; forming a conducting electrode layer of an electrode 
forming, conducting material on at least a part of the front 
surface, said conducting electrode layer being in electrical 
connection With said disc via at least one opening in the 
insulating coating layer; forming an insulating pattern layer 
comprising at least one cavity on said conducting electrode 
layer. The method may further comprise: forming a contact 
layer of a conducting material on at least a part of the back 
surface, said contact layer being in electrical connection With 
said disc via at least one opening in the insulating coating 
layer. 
[0015] In another aspect, there is provided a method of 
forming a master electrode, comprising: providing a insulat 
ing disc having a front surface and a back surface and being of 
an insulating material; forming a connection via in said insu 
lating disc of a conducting material; forming an electrode 
layer of a conducting material on at least a part of the front 
surface, said electrode layer being in electrical connection 
With said via; forming an insulating pattern layer comprising 
at least one cavity on said electrode layer. The method may 
further comprise: forming a contact layer of a conducting 
material on at least a part of the back surface, said contact 
layer being in electrical connection With said via. 
[0016] In a further aspect, there is provided a method of 
forming a master electrode, comprising: providing a disc of at 
least one layer of a conducting and/or semi-conducting mate 
rial; forming an insulating layer at least partly of at least one 
layer of an insulating material; forming at least one recesses 
in said insulating material; forming a conducting electrode 
layer of an electrode forming, conducting material in each 
recess; and forming at least one recess at the back side of said 
insulating layer. The method may further comprise: forming 
a connection layer of at least one layer of a conducting and/or 
semi-conducting material in electrical contact With said disc 
and said electrode layer at the back side of said insulating 
layer. The method may further comprise: applying at least 
another conducting layer. 
[0017] In yet an aspect, there is provided a method of form 
ing a master electrode, comprising: providing a carrier of at 
least one layer of a conducting and/or semi-conducting mate 
rial; providing several recesses in said layer of a conducting 
and/or semi-conducting material; providing at least one layer 
of an insulating layer betWeen the recesses. The method may 
further comprise: providing at least one layer of a conducting 
electrode layer at a bottom surface of said at least one recess. 
The method may further comprise: providing at least one 
layer of an insulating material at a back side of said carrier; 
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and providing at least one recess in said insulating material 
forming a connection. The method may further comprise: 
providing at least one conducting electrode layer is said 
recess of the insulating material. The method may further 
comprise: providing at least one layer of an insulating mate 
rial at side surfaces of said at least one recess. The method 
may further comprise: applying insulating material covering 
substantially all surfaces of the front-side of the carrier; and 
removing the insulating material from saidbottom surfaces of 
the recesses in the carrier. 

[0018] The insulated material may be applied by a method 
selected from the group comprising: thermal oxidation, ther 
mal nitridation, sputtering, PECVD and ALD. The insulated 
material may be removed by anisotropic etching, such as 
dry-etching, having a higher etch rate in a direction normal to 
said bottom surfaces than in a direction normal to said side 
surfaces of the recesses. The insulated material may be 
removed from the bottom surfaces of the recesses by lithog 
raphy and etching. 
[0019] In an embodiment, the method may further com 
prise: forming said at least one recess in said carrier by using 
said insulating material layer as an etch-mask. At least one 
layer of a further insulating material may be arranged above 
said insulating layer. 
[0020] Ina still other aspect, there is provided a master 
electrode for forming an electrochemical cell With a substrate, 
comprising: a carrier at least partly of a conducting material; 
an insulating pattern layer at least partly of at least one layer 
of an insulating material and arranged substantially at a front 
surface of said carrier and comprising at least one cavity; 
Wherein said carrier comprises: a disc of a at least one layer of 
conducting or semi-conducting material provided With an 
insulating coating layer; and at least one conducing electrode 
layer of an electrode forming material and at least partly 
covering a front surface of the disc and being in electric 
contact With said disc. The carrier may comprise: a connec 
tion portion of at least one layer of a conducting material and 
covering at least a portion of the backside surface of the disc 
and/or being in electric contact With said disc and said elec 
trode layer. The insulating coating layer may cover all parts of 
conducting or semiconducting material in said disc except for 
in the center parts of the backside and the front-side of said 
disc. The insulating coating layer may selectively cover spe 
ci?c parts of said disc or covers substantially all of the con 
ducting or semiconducting layers of said disc and Wherein 
parts of the insulating material coating is removed in selected 
areas, for instance by etching methods, such as Wet-etching or 
dry-etching methods; or by mechanical abrasive methods. 
[0021] In a still another aspect, there is provided a master 
electrode for forming an electrochemical cell With a substrate, 
comprising: a carrier at least partly of at least one layer of a 
conducting and/or semi-conducting material; an insulating 
pattern layer at least partly of at least one layer of an insulat 
ing material and arranged substantially at a front surface of 
said carrier; Wherein said carrier comprises: a disc of at least 
one layer of an insulating material, Which is possibly trans 
parent; an conducting electrode layer of at least one layer of 
an electrode forming material and covering at least a part of a 
front surface of the disc; a via layer of at least one layer of a 
conducting material and being in electrical contact With said 
electrode layer. A connection layer may be in electric contact 
With said via layer and electrode layer. The connection layer 
may comprise at least one layer of a conducting material 
covering at least a portion of a backside surface of the disc. 
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The disc may comprise at least one layer of an insulating 
material, Which is possibly transparent, in Which at least some 
parts of the disc comprises a conducting or semiconducting 
material. The conducting or semiconducting parts may be 
applied in the center of said insulating disc. 
[0022] In a yet other aspect, there is provided a master 
electrode for forming an electrochemical cell With a substrate, 
comprising: a disc of at least one layer of a conducting and/or 
semi-conducting material; an insulating layer at least partly 
of at least one layer of an insulating material; said insulating 
pattern layer at a front side thereof being provided With at 
least one recess, each being provided With a conducting elec 
trode layer of an electrode forming, conducting material; said 
insulating layer at a back side being provided With at least one 
recess. The insulating layer may be arranged substantially 
surrounding said disc. The recess on the back side of said 
insulating layer may be provided With a connection layer 
comprised of at least one layer of a conducting and/or semi 
conducting material being in electrical contact With said disc 
and said electrode layer. The master electrode may further 
comprise at least another conducting layer. 
[0023] In a yet another aspect, there is provided a master 
electrode for forming an electrochemical cell With a substrate, 
comprising: a carrier of at least one layer of a conducting 
and/or semi-conducting material, said carrier at a front side 
being provided With several recesses and at least one layer of 
an insulating layer being arranged betWeen the recesses. Each 
recess in said at least one layer of a conducting and/ or semi 
conducting material may comprise a bottom surface and side 
surfaces, and said side surfaces being provided With at least 
one layer of an insulating material. The bottom surface may 
be provided With at least one layer of a conducting electrode 
layer of an electrode forming, conducting material. 
[0024] In an embodiment, the carrier may be made from at 
least one layer of a conducting and/or semi-conducting mate 
rial and may be provided With an conducting electrode layer 
of a electrode forming, conducting material in cavities of said 
insulating pattern layer. The carrier may be made from at least 
one layer of a conducting and/or semi-conducting material; 
recesses being provided in said front surface for forming a 
pattern, Wherein insulating material is arranged covering the 
areas betWeen the recesses and Wherein conducting electrode 
layer (4) is arranged in the bottom surfaces of said recesses. 
[0025] In an embodiment, the master electrode may be 
provided With recesses for arranging contacts for the sub 
strate. Contacts means may be arranged for engagement With 
a substrate surface When the electrode is applied to said sub 
strate for forming electrical contact With said substrate sur 
face. The contact means may be arranged at the peripheral 
surface of the carrier outside said insulating material. 
[0026] In an embodiment, the disc may be made from an 
elastic and/or ?exible material. The front surface of the insu 
lating pattern layer may be provided With formations corre 
sponding to a three-dimensional structure of a substrate to be 
contacted. 
[0027] In an embodiment, the sideWalls of the cavities of 
the insulating pattern layer may be arranged With an inclina 
tion in relation to the normal to the front surface. 

[0028] In an embodiment, an anode material is predepos 
ited in cavities of the insulating pattern layer in contact With 
said conducting electrode layer. The anode material may be 
predeposited With a method selected from the group compris 
ing: electroplating, electroless plating, immersion plating, 
CVD, MOCVD, (charged) poWder-coating, chemical graft 
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ing, electrografting, and combinations thereof. The method 
for depositing said anode material may be electroplating or 
electroless plating. 
[0029] In an embodiment, the layers of said carrier may be 
?exible for compensating for Waviness or unevenness of a 
substrate, for giving a contact betWeen said insulating pattern 
layer and said substrate surface, When the master electrode is 
pressed against the substrate. The layers of said carrier may be 
rigid for avoiding bending doWn into the cavities of said 
insulating pattern layer When applying a force for putting said 
master electrode in contact With a substrate. The bending of 
the carrier may be less than 50%, such as less than 25%, for 
instance less than 10%, for example less than about 1%. The 
carrier may have the substantially the same or higher ?exibil 
ity as a glass, quartz or silicon Wafer. 

[0030] In an embodiment, the at least one layer of conduct 
ing and/or semiconducting material may be selected from the 
group comprising: conducting polymers, conducting paste, 
metals, Fe, Cu, Au, Ag, Pt, Si, SiC, Sn, Pd, Pt, Co, Ti, Ni, Cr, 
Al, Indium-Tin-Oxide (ITO), SiGe, GaAs, InP, Ru, Ir, Re, Hf, 
Os, Rh, alloys, phosphorous-alloys, SnAg, PbAg, SnAgCu, 
NiP, AuCu, silicides, stainless steel, brass, solder materials 
and combinations thereof. The at least one layer of conduct 
ing material may be a metal selected from the group compris 
ing: Cr, Ti, Au, Pt. The at least one layer of conducting 
material may comprise Au or Pt. The at least one layer of 
semiconducting material may be Si. The insulating material 
may be selected from the group comprising: oxides such as 
SiO2, quartz, glass, nitrides such as SiN, polymers, polyim 
ide, polyurethane, epoxy polymers, acrylate polymers, 
PDMS, (natural) rubber, silicones, lacquers, elastomers, 
nitrile rubber, EPDM, neoprene, PFTE, parylene and combi 
nations thereof. The insulating material may be applied With 
a method selected from the group comprising: thermo-oxida 
tion, Plasma-Enhanced-Chemical-Vapor Deposition 
(PECVD), Physical Vapor Deposition (PVD), Chemical-Va 
por-Deposition (CVD), electrical anodiZation, Atomic 
Layer-Deposition (ALD), spin-coating, spray-coating, roller 
coating, poWder-coating, adhesive taping, pyrolysis, bonding 
and combinations thereof. 

[0031] In an embodiment, the Wet-etching or dry-etching 
methods may comprise using an etch-mask, Which is applied 
onto a surface, Which is not to be etched. The etch-mask may 
be patterned With a lithography method. 
[0032] In an embodiment, a planariZation step may be per 
formed on said carrier. The conducting electrode layer may 
comprise at least one layer of conducting and/or semicon 
ducting material selected from the group comprising: Fe, Cu, 
Sn, Ag, Au, Pd, Co, Ti, Ta, Ni, Pt, Cr, Al, W, ITO, Si, Ru, Rh, 
Re, Os, Hf, Ir, Nb, other metals, alloys, phosforous-alloys, 
SnAg, SnAgCu, CoWP, CoWB, CoWBP, NiP, AuCu, sili 
cides, graphite, stainless steel, conducting polymers, solder 
materials, conducting or semiconducting oxides or mixed 
oxides, such as mixtures of oxides of above mentioned met 
als, such as Ru, Ir, Rh, Ti and/or Ta oxides. The conducting 
electrode layer may be applied With methods selected from 
the group comprising: ALD, Metallorganic-Chemical-Vapor 
Deposition (MOCVD), PVD, CVD, sputtering, electroless 
deposition, immersion deposition, electrodeposition, electro 
grafting, chemical grafting and combinations thereof. The 
conducting electrode layer may be applied by using a com 
bination of PVD/ sputtering and electroless/ immersion depo 
sition. The conducting electrode layer may be treated by 
thermal methods. The thermal methods may be annealing, 
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such as rapid-thermal-annealing (RTA), furnace heating, hot 
plate heating or combinations thereof; Wherein said methods 
may be performed in an environment Which substantially 
comprises: vacuum, forming gas, hydrogen gas, nitrogen gas, 
loW oxygen content or combinations thereof. 

[0033] In an embodiment, the conducting electrode layer 
may be formed by applying several layers of at least one 
material and by treating at least one layer by said thermal 
methods before applying a next layer. An adhesion layer may 
be applied onto at least some parts of the carrier prior to 
applying said conducting electrode layer; Wherein said adhe 
sion layer may be comprised of one or several materials that 
increase the adhesion of the conducting electrode layer to said 
carrier. The insulating pattern layer may be comprised of one 
or several layers of an electrically insulating material, Which 
is pattered by being provided With several recesses. The insu 
lating pattern layer may have a loW surface roughness and 
high thickness uniformity. 
[0034] In an embodiment, the at least one electrically insu 
lating layer of said insulating pattern layer may be is applied 
using a method selected from the group comprising: thermal 
oxidation, thermal nitridation, PECVD, PVD, CVD, 
MOCVD, electrochemical anodiZation, ALD, spin-coating, 
spray-coating, dip-coating, curtain-coating, roller-coating, 
poWder-coating, pyrolysis, adhesive taping, bonding and 
combinations thereof. An adhesion layer may be arranged 
onto at least some parts of said carrier prior to arranging said 
insulating pattern layer; Wherein said adhesion layer may 
comprise at least one layer of material that improves the 
adhesion properties betWeen the insulating pattern layer and 
the carrier. The adhesion layer may be comprised of at least 
one layer of a material selected from the group comprising: 
conducting materials such as Pt, Al, Ni, Pd, Cr, Ti, TiW; 
insulating materials such as AP-3000, AP-l00, AP-200, 
AP-300, silanes such as HMDS and combinations thereof. 
The adhesion layer may be applied using deposition methods 
selected from the group comprising: electrodeposition, spin 
coating, spray-coating, dip-coating, Molecular-Vapor-Depo 
sition (MVD), ALD, MOCVD, CVD, PVD, sputtering, elec 
troless deposition, immersion deposition, electrografting, 
chemical grafting and combinations thereof. 

[0035] In an embodiment, a planariZation step may be per 
formed on the arranged insulating pattern layer. The pla 
nariZation step may be performed by a method selected from 
the group comprising: etching and/ or polishing methods such 
as chemical-mechanical-polishing (CMP), lapping, contact 
planariZation (CP) and/or dry etching methods such as ion 
sputtering, reactive-ion-etching (RIE), plasma-assisted-etch 
ing, laser-ablation, ion-milling; and combinations thereof. 
The electrically insulating material may be selected from the 
group comprising: organic compounds, polymers, insulating 
in-organic compounds, oxides, nitrides, polyimide, siloxane 
modi?ed polyimide, BCB, SU-8, polytetra?uoroethylene 
(PTFE), silicones, elastomeric polymers, E-beam resists such 
as ZEP, photoresists, thin?lm resists, thick?lm resists, poly 
cyclic ole?ns, polynorborene, polyethene, polycarbonate, 
PMMA, BARC materials, Lift-Off-Layer (LOL) materials, 
PDMS, polyurethane, epoxy polymers, ?uoro elastomers, 
acrylate polymers, (natural) rubber, silicones, lacquers, 
nitrile rubber, EPDM, neoprene, PFTE, parylene, ?uorom 
ethylene cyanate ester, inorganic-organic hybrid polymers, 
?uorinated or hydrogenated amorphous carbon, organic 
doped silicon glass (OSG), ?uorine doped silicon glass 
(FSG), PFTE/ silicon compound, tetraethyl orthosilicate 



US 2009/0229856 A1 

(TEOS), SiN, SiO2, SiON, SiOC, SICN:H, SiOCH materials, 
SiCH materials, silicates, silica based materials, silsesquiox 
ane (SSQ) based material, methyl-silsesquioxane (MSQ), 
hydrogen-silsesquioxane (HSQ), TiO2, A1203, TiN and com 
binations thereof. The recesses in said insulating pattern layer 
may be formed by using lithography, etching methods and/or 
mechanical abrasive methods. The etching methods may 
comprise Wet-etching and/or dry-etching. The dry-etching 
methods may comprise: ion-sputtering, reactive-ion-etching 
(RIE), plasma-assisted-etching, laser-ablation, ion-milling or 
combinations thereof. The etching methods may comprise 
arranging a patterned etch-mask onto at leas some areas of 
said insulating pattern layer, said areas being protected from 
etching. The patterned etch-mask may be produced by said 
lithography and/or etching methods. The etch-mask may be 
comprised of a polymer resist used in said lithographical 
methods such as a thin?lm photoresist, polyimide, BCB, a 
thick ?lm resist and/or other polymers and the like; or a 
hard-mask comprising material such as SiN, SiO2, SiC, Pt, Ti, 
TiW, TiN, Al, Cr, Au, Cu, Ni, Ag, NiP; or combinations 
thereof. The hard mask may be applied With methods selected 
from the group comprising: PVD, CVD, MOCVD, sputter 
ing, electroless deposition, immersion deposition, elec 
trodeposition, PECVD, ALD and combinations thereof. The 
etch-mask may comprise at least one structure layer being 
formed in said at least one electrochemical cell formed by a 
further master electrode. 

[0036] In an embodiment, the structure layer may be com 
prised of at least one material selected from the group com 
prising: Cu, Ni, NiFe, NiP Au, Ag, Sn, Pb, SnAg, SnAgCu, 
SnPb and combinations thereof. An etch-stop layer may be 
applied prior to applying said insulating pattern layer. The 
etch-stop layer may be formed by at least one layer of a 
material selected from the group comprising: Ti, Pt, Au, Ag, 
Cr, TiW, SiN, Ni, Si, SiC, SiO2, Al, InGaP, CoP, CoWP, NiP, 
NiPCo, AuCo, BLOkTM and combinations thereof. 
[0037] In an embodiment, the patterning method for form 
ing said insulating pattern layer may be modi?ed in order to 
affect the angle of inclination for the cavity sideWalls in the 
insulating pattern layer. The cavity sideWalls of said insulat 
ing pattern layer may be close to vertical, Whereby the side 
Walls have an angle to the normal of the said conducting 
electrode surface of less than about 45°, such as less than 
about 20°, such as less than about 5°, such as less than about 
2°, such as less than about l°, such as less than about 0. 1 °. The 
angle inclination may be optimiZed by varying parameters in 
a photolithographic patterning method, such as using Wave 
length ?lters, using anti-re?ective coatings, modifying the 
exposure dose, modifying the development time, using ther 
mal treatment and/or combinations thereof. A speci?c angle 
of inclination may be obtained by optimiZing the gas compo 
sition, platen poWer (RF poWer) and/or plasma poWer (also 
called coil poWer) for dry-etching methods such Reactive 
Ion-Etching (RIE). 
[0038] In an embodiment, a damascene process may be 
used to create the cavities of said insulating pattern layer; said 
damascene process may involve applying a sacri?cial pattern 
layer, having recesses, onto the carrier; applying an insulating 
material so that it cover said sacri?cial pattern layer as Well as 
?lls up the recesses of the sacri?cial pattern; planariZing said 
insulating material until the sacri?cial pattern layer is uncov 
ered; and removing said sacri?cial pattern layer Whereby an 
insulating pattern layer is formed. The sacri?cial pattern may 
be arranged by applying a material, Which is patterned by 
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lithography, plating and/or etching methods. The sacri?cial 
pattern layer may comprise at least one structure layer being 
formed in an electrochemical cell With a further master elec 
trode. 

[0039] In an embodiment, the method may further com 
prise a coating of a release layer onto at least some parts of the 
insulating pattern layer; Wherein said release layer loWers the 
mechanical and chemical bond betWeen the insulating pattern 
layer and other materials being put in contact With said layer. 
The release layer may be applied using spin-coating, spray 
coating, CVD, MOCVD, MVD, PVD and/ or by combina 
tions thereof; and formed of materials selected from the group 
comprising: silanes such as methoxy-silanes, chloro-silanes, 
?uoro-silanes, siloxanes such as poly-di-methyl-siloxane, 
poly-ethylane-glycol-siloxanes, dimethyl-siloxane oligomer 
(DMS) and/or other polymers such as amorphous ?uoro 
polymers, ?uoro-carbons poly-tetra-?uoro-ethylen (PTFE), 
Cyto-?uoro-polymers and combinations thereof. The sur 
faces forming said at least one electrochemical cell may have 
surface properties that have good Wetting ability of the elec 
trolyte used in said electrochemical cell. The surfaces form 
ing said at least one electrochemical cell may be hydrophilic, 
having a loW contact angle With aqueous solutions. At least 
some surfaces of said insulating pattern layer may have been 
treated With methods that loWer the surface energy, creating 
hydrophilic surfaces.At least some surfaces of said insulating 
pattern layer may have been treated With thermal treatment, 
oxygen/nitrogen/ argon plasma treatment, surface conversion 
for anti-sticking (SURCAS), strong oxidizing agents such as 
peroxides, persulfates, concentrated acids/bases or combina 
tions thereof. At least some parts of the insulating pattern 
layer may have high surface energy or is treated With meth 
ods, such as hydrogen plasma, in order to increase the surface 
energy, making the surface hydrophobic. The insulating pat 
tern layer may comprise one or several layers of at least one 
material having properties such that the side-Walls of the 
cavities of the insulating pattern layer are hydrophilic and the 
top of the insulating pattern layer are hydrophobic. The 
hydrophilic material may be selected from the group com 
prising: SiN, SiO2, polymers (such as photoresists and/or 
elastomers) that have been treated With oxygen plasma and/ or 
other materials With polar functional molecule groups at the 
surface and combinations thereof; and said hydrophobic 
materials are selected from the group comprising: materials 
With non-polar functional molecule groups such as hydrogen 
terminated polymers, Te?on, ?uoro- and chloro-silanes, 
siloxanes, ?uoro-elastomers and combinations thereof. 

[0040] In an embodiment, the insulating pattern layer may 
comprise one or several layers of at least one material, Which 
improves the mechanical contact betWeen the top of the insu 
lating pattern layer surface and an intended substrate When 
the master electrode is pressed against said substrate. The 
insulating pattern layer may be comprised of at least one layer 
a ?exible material such an elastomer; or at least one layer of 
rigid material and at least one layer of a ?exible material. The 
at least one layer of ?exible materials may be arranged on top 
of said at least one layer of rigid material. The ?exible mate 
rial may be an elstomer; said elastomer having properties 
selected from the group comprising: having high compress 
ibility; elastic properties; electrically insulating; loW dielec 
tric properties; good chemical resistance; strong adhesion to 
underlying layers such as metals, silicon, glass, oxides, 
nitrides and/or polymers; have high resistance against shrink 
ing or sWelling over time and/or; be non-bleeding, meaning 








































