1 NB0800 IWO Screen printing screen The invention relates to a screen printing screen which has a
screen printing stencil carrier and a screen printing stencil. 5 During screen printing, a screen printing
screen is arranged on a printing material or substrate. The screen printing screen hagghgg§QmPrinting
stencil and a screen printing stencil carrier, the screen printing stencil being connected to the screen
printing stencil SSFeRYBURIEIIECESAfigured as a screen. The screen is formed by polyester or stainless
steel threads WhICh are 10woven with one another. In order for it to be possible to handle the screen
printing screen |s tenSIOn tautly in a screer r|nt|ngH W?Rme The screen. grmtln screen has free

regions WhICh r‘ggélf\}glhr ARG SR SRS SESR TR RS o B A SIS FYEE 808 the

screen printing serexen pitv@ipgistinglmedium 15passes through the free regions of the screen printing
screen ontq the substrate which is arranged under it. In order to produce fine printed tracks, screen
printing stencils can be used which are produced photomechanically. A screen having a small mesh width
and thin mesh JAYE89STEGUPEATRE & PRESHEEBINEOIT PR OtRBAPErHSH MREgENgBCAIY RIBHRAt R Rlity. The

smaller the wireme@@mspﬁﬂdd@&mrmg thervdrgsidfigerienei camrlisaiadpand dheepare gxpensive is the
production of a screen of this ever In the case of thin mesh wire wravmg a diameter of, for

example, 5 micrOmMeters PB%E%SESP% dpespssieddad ONEsFI58 BAHRS fﬁ'g‘Fégﬂﬂ 8t a screen
which is producsuifitomedaich wires.i3 e latival ysdonsiiviey pagbani calni@bskf secabtesdveraduiced over a

screen of ys tw&??réé% e X‘%Bﬁ?exc"i{? G IAPRIS A ‘s’iﬂ}fe ?8‘% ﬁﬁfé‘%ﬁg . 4hg Eﬁh‘?%g gould haye an

abrasive effect on t octor edge which comes into ntact with the screen. The cofisequence would be
a very low servi€asiifacdftibBysiEraseiesn BHIEREIPRS/ent this, a coating which is joined to the screen wires
with a strong bond and 30increases the stability can be applied on the upper side and underside of the

screen. A L . . . i :
The screen printing screen has free regions which can receive a printing medium such as an

ink or a paste. If a doctor is guided over the screen printing screen, the printing medium
15  passes through the free regions of the screen printing screen onto the substrate which is
arranged under it. In order to produce fine printed tracks, screen printing stencils can be used

which are produced photomechanically.

A screen having a small mesh width and thin mesh wires is required for a high resolution of

20  the printed image and a high print quality. The smaller the wire spacings and the thinner the
wires, the more complicated and the more expensive is the production of a screen of this type,
however. In the case of thin mesh wires having a diameter of, for example, 5 micrometers, a
high tensile stress can no longer be applied, with the result that a screen which is produced
from said wires is relatively sensitive mechanically.

25
If a doctor were guided over a screen of this type, firstly the wires can be damaged quickly,
and secondly the screen could have an abrasive effect on the doctor edge which comes into
contact with the screen. The consequence would be a very low service life of the screen. In
order to prevent this, a coating which is joined to the screen wires with a strong bond and

30 increases the stability can be applied on the upper side and underside of the screen. A
construction of this type has the disadvantage that it is complicated. Furthermore, the printed
image and the resolution which can be achieved are influenced negatively by the additional

coatings which possibly have to be applied multiple times in method steps which follow one



construction of this type has the disadvantage that it is complicated. Furthermore, the printed image and
the resolution which can be achieved are influenced negatively by the additional coatings which possibly
have to be applied multiple times in method steps which follow one 2 NB0800 IWO rpgihgyiwidhe surface
to be printed has a relatively great roughness, the fine-meshed screen can be damaé%f?d rapidly, with the

result that only h8H6F Yehgiceriies i he midvied hisis wlatisebrersnt spjelncss 1 fifremsoit o prslide a screen

printing screen fgf tRchitiaad SeGEBN PNt RY sfiwhighscepsr: privtingisereen a high resolution
can be achieved which has a high service life even in the case of rough surfaces to be printed, can be
produced inexpensively in the process and does not have an abrasive effect on an associated doctor.
Furthermore, plintedidreoksananirgt tifidknesseson tthgrsaidge froranthbmmgremeeteiovtaetBiicaicrometers are

to be achieyed by way gf e SE(eaN PURIGA S in%ggTJ}?eQPLeﬁtgFr@&Hﬁ%‘é%%Q%’bg‘%ﬁ'fépiﬁd matter of

the independent patent claim. Advantageous developments of the Tnvention are the subject matter of the
subclaims. The'¥ prilttiggtiechfaeretdiigeectseinvestionipes: ta Be arsrrdesrpAp iRy etetcil carrier

which is configuredhassa dikmnviighdscpraviced with first £8G8a80% WiNehAreGRIgGMEadIHISEICh a way that
they reach frorq:an l#])lggr side to the u dersid%ol%the film, and a screegl%)rintin stenci| which is
configured as a NORRTEELRi @Ak TR AV AT SRR RS P RRR MY thE THUBFSHE dPthe screen
printing stencil cacrienctbe maskbegditaydbpeingoprbvisectnptlinsegendaecesses which lie in congruence
at least paygially with the first recesses of the screen printing stencil carrier in such a way that a printing
medium can pass through the first recesses of the screen printing stencil carrier from its upper side in the

direction of the Trriebiieldsaasiened gyt aibEsbidtieicdbe sngerprdpnaBien) ey tiEa8iissate which can
be placed undegBeabPments of the invention are the subject matter of the subclaims.

The screen printing screen according to the invention has:

15 - ascreen printing stencil carrier which is configured as a film which is provided with
first recesses which are configured in such a way that they reach from an upper side
to the underside of the film, and

- ascreen printing stencil which is configured as a nonmetallic masking layer which is
connected fixedly to the underside of the screen printing stencil carrier, the masking

20 layer being provided with second recesses which lie in congruence at least partially
with the first recesses of the screen printing stencil carrier in such a way that a
printing medium can pass through the first recesses of the screen printing stencil
carrier from its upper side in the direction of the underside and through the second
recesses of the masking layer to a substrate which can be placed underneath.

25

In the screen printing screen according to the invention, sensitive mesh wires which form a
screen are therefore not used, but rather a film having recesses. A film is understood here to
mean a flat flexible structure which is homogeneous per se and is self-supporting. For
example, the film can be rolled, cast, calendered or extruded, and can be formed

30 homogeneously from one layer or as a multiple layer composite. The use of a film in a screen

printing screen is advantageous in many regards. Firstly, a film can be produced with low
expenditure in such a way that it has a low surface roughness of, for example, Rz < 10

micrometers (according to DIN 4768). Reference is made to the fact that the roughness Rz is



25 In the screen printing screen according to the invention, sensitive mesh wires which form a screen are
therefore not used, but rather a film having recesses A §I|m is understood here to mean a flat flexible
structure which is homogeneous per se and is self-supporting. For example, the film\gggshe fiisd, cast,
calendered or extruded, and can be formed 30 homogeneously from one layer or as a multiple layer

composite. Thecaywaen frhanhacad rengshitithy streeinvevaBvaiseageblis FPReER Y raldeads. Firstly, a film

can be prOdUC%M%JGWtE&HQﬁ@MEcHIuSMQBa% RGN Boaaseael Suraca E@Mgﬁm&@tm example,
Rz <10 micrometersé%t%)rdl EIN 4768). Reference j IS \%%:Ie to the fact that the rou%}ness Rz is 3

NB0800 IWO edfiival read Serehgth InthE %é&% SOV ST PRERE T TS BBy s already
achieved withoutdbret@pplictitionfafeanugticilisnalfcoatimgavithton & esddtithlatgncdatmaptteide s€reen which

is woven frgm Witgs. NQ MO &QEQH'E%%H%P'&Q@H n&cmﬁ%ﬁwgﬁsaarﬁl{g%ﬁﬁg ASHISE 9, 3mpoth surface

roughnesses. If a printing doctor Is guided along on th er side of 5a sCreen printing stencil carrier
which is configlpedizgsastfih tmrmléﬂly&éoﬁﬁ%?évﬁb%h?@tlééﬂiﬁ@ isionkseafgiting doctor even without a
single additional coating. Since, in the case of the film, in contrast to woven screens, coatings are no
longer requwed on th&lﬁg‘ger side to smooth surface unevennesses, no exposure reflections are produced

on a 10 coating®¥ififet” Xnigher risdiliol SAYTGIARY X451 HESord BR R UR P IETHE BHIFL A mage.
Ragged printediedgas aslcansoootr snrthe casendaoaien sgpeans witbcimsenegsreeneprinting carriers,

are avoideg by yay, Qf g, A‘Bﬂg?ﬁ'}%&u s Lf?r‘g\/@é’l@g&mﬁ9!3?5%%&5&5&@&%%@%&%&9\@%9” Its entire

surface equally. 15The conside surface e at the crossing points of a woven scréen do not
occur in the cadegfed filintad iRflE o Asiasice (G @ee rd sSitief peiprascaihthonsforer B o HE Bg oided
reliably with negatieseffecioRIRURIRLY dhigkness and geometry of a coating and an increasing loss of
elasticity and shape of the screen. A screen printing stencil carrier with a long service life can therefore be
achieved by use of a film 20 In addition, recesses which lie close to one another can be made in a film
with low expendituternvitle, the fesulirthat @diiesesbdlufibn carbbechehtevadidwritig prifitirgglrliiddition, in

Compa“sofﬁ With3 IpE e e RRIE eﬁe%%gg fQ?IHeVX%E)%Ein% [éér%tag\g)t{; r\‘%@ eSS GRNRIG ARy more stable

mechanically. Moreover, recesses with any desired geom Sformed in the case of a film,

whereas only s&wmrefwféquﬁ@lﬂ@é@wé@@ f@%%asgﬁ@s%pﬁrmﬁ@lmémfm @Fﬁ‘bb@hvalf‘é%ossmle in the

case of a SCfeefél‘iﬁ@%ﬂ»ﬁ'ﬁﬁ'ﬁbQﬁﬁ% MEes-on UREdHERtRBANMERIIGMasking layerapanachieve a situation
where there is a lo dness, of the layer which ¢an be adapted satisfactorily tq a rough surface of a

substrate with dJ5§EEIBDBOYRBHY ?Pf’s#??@?e%?‘éeé%eﬂ SHRE P PRE STGH SRS Rith a high

edge sharpnessont service life can therefore be achieved by use of a film.
20
In addition, recesses which lie close to one another can be made in a film with low
expenditure, with the result that a high resolution can be achieved during printing. In addition,
in comparison with a fine-meshed screen made from wires, a film with recesses is
considerably more stable mechanically. Moreover, recesses with any desired geometry can be
25  formed in the case of a film, whereas only substantially square free spaces for passing the

printing medium through are possible in the case of a screen made from mesh wires.

The use of a nonmetallic masking layer can achieve a situation where there is a low hardness
of the layer which can be adapted satisfactorily to a rough surface of a substrate with a jagged

30  topography. It is therefore also possible to print rough surfaces with a high edge sharpness.

It is advantageous if the underside of the film has a roughness Rz of less than 30 micrometers,

preferably of less than 2 micrometers. Even at a layer thickness of 0.5 micrometer, the



NBO800 IWO nonmetallic masking layer on the underside of the film achieves satisfactory flatness, since
no topography of a screen fabric has to be compensateg for. The low layer thickness brings about a
situation where reflections widthwise are reduced in the case of an exposure. A low rgugiyaesspf the film
underside therefore makes a printed image with an even higher 5 resolution possible. This is achieved
even when the ﬂ‘?i@l%ﬁ@gscé?%f%@d&!ﬂg’%ﬁ’%@‘ﬂﬁﬁﬂé%‘?ﬁ@etﬁﬁﬂ ichirxaysielisiernB3e st thidscieen

printing StenCiLt@ﬁ%@HN?Mﬁ_é@»%e}f\ffli@?lg hmaaoarf]ﬂaﬁatsa&a@@mgwmﬁh%ﬂﬁcﬂ{g@sﬁagé @f%@sfs than 2
micrometers, on the upper side qf the film ensures that no coating is required on t er side for
flattening a rou&l’?lfgf)tboé)rgﬁ‘ﬁv, ‘iﬁ/%&%cﬁ?gsrgé%ﬁ‘?ﬁsgtaﬁ%ere 88?809%{}}? % S‘Agﬁ%&ﬁ’ @?@%Wy%ﬁﬁe film upper side
and is worn awaylg;lx_lﬂysi(c)ﬂrl_&ﬁﬂgtamﬁaﬂgirdél_' thergforenaat anlyirtied Bnagewmimmingesmighﬂ but also t_he
doctor aCh'?Ve_%%Jﬁ&%‘&?ﬁ&’é%e'.gﬁhiéﬁﬁa%ﬁﬁ&gd@lv%ﬂ %H&Vﬂgﬁﬂféﬁﬁ‘és‘?;ﬁﬁe‘ Dysion, fhehgangtallic

masking layer is formed on the basis of an emulsion. An emulsion of this type can be applied in liquid
form to the film W3 PdaBshadirkpeirehferereperintirs s ataieitkitb sy 156 tiadtietebrewitir Water after

an exposure, withstharesutithahiheshaeeing jo 5183 i8ak D addiipR i aMmisippelaysr sandb@mroduced
with a low hardness W(J%h the result that it, C?n be adapted I%ift;%géeven toa rou%h surface topography of a

substrate, such“3& 5 SH1A TP SREACHIHF fSULibS WP HRdg Wi P KIRGETADRY Whieh has a
hardness in a rargesubm3ehtod6O &G lA he2hilihé dirasking kaydionpher viddersidevairthesviogseferably

has a thiC‘iﬂessuﬁll?o@aﬁﬁﬁﬁf.c’f'ﬂe?e?o@%‘E'Hﬁg?{h OS%%eE‘mQ{BE?J%e%FELQ&% iUl 0RLA RUNGd image

having a height of from 0.5to 60 micrometers can up on the substrate by way of a single printing
operation, disrejébditigjieei€chanical compression of the masking layer. Greater thicknesses of the
25masking layer are possible without restriction, this being limited only by the desired resolution. A
particularly suitable masking Iaé{?er IS forme%é?%the basis of onvinilI. alcohol. A masking layer of this type

can be connected SEHREURM ey aRmSI LS Yhit KUK e ot PRR A AL RS R AR HOLRRTE" a
satisfactory conhebtign also dihgoacAievmdlcinrthé thisleypeatis bF appditdecdgsesics tn Gnditner

embodimeryt, e MASKIRG [RyGrLRMRLRES: A 10001 BRI RO ALMRLRKDGNRAR A apillary fim

Said dry film is laminated onto the un ide of the screen printing stencil carrier. For this purpose, the
dry film can corfpiistreliffatie Aelssratsthitiskshgishosib e impi Bosddihproaforam ipiplay¢ayear bs be etched
readily, in orderfgdaciitait DR GAMRGRUORA UG RSIRERRTINUNBLAERE] RISy kM is Jatigated only
onto one side Osfl}rr%z?cg %gggzc?ra%ﬂgt(i)?% ?&%gtgllte, such as a solar cell. Satisfactory results can be achieved
with a masking layer which has a hardness in a range from 30 to 60 Sh(A).
20
The masking layer on the underside of the film preferably has a thickness in a range from 0.5
micrometer to 60 micrometers, with the result that a printed image having a height of from 0.5
to 60 micrometers can be built up on the substrate by way of a single printing operation,
disregarding a mechanical compression of the masking layer. Greater thicknesses of the
25  masking layer are possible without restriction, this being limited only by the desired
resolution. A particularly suitable masking layer is formed on the basis of polyvinyl alcohol.
A masking layer of this type can be connected particularly satisfactorily to the surface of the
screen printing stencil carrier, a satisfactory connection also being achieved on the side walls
of small recesses.
30
In another embodiment, the masking layer comprises a dry film or solid resist or what is

known as a capillary film. Said dry film is laminated onto the underside of the screen printing

stencil carrier. For this purpose, the dry film can comprise different layers, it being possible



carrier and does not penetrate completely through the holes. The dry film is exposed and developed with
the negative printed image, with the result that the scregn printing stencil is 5 produced. The masking
layer can be contained at least partially in the recesses of the film If the film has a regglgggaatigsn of
recesses, a printed image which has a different arran99€ement than the recesses of the film can be

produced by a fE3RIFRPRAYEIHAIER Fchpshiradilyattangeii Haclbreche seansr e ke A¢€shding to one

development ofthgiivention TiheimaskingliayanisiRiyidad ndiricetassasehhianfilp framithe underside
of the film in the direction of the upper side of the film, but does not project heyond the upper side of the
b TS ol i

film. The doctor Calftfe éjt%eisenl%pﬁ fHal SPhy© eéyo\%? (%% SHe ?ﬁ?ln %d does not
have its movemientlvppédet] thy peoicct pyimaltenadaoithie theaskihgHatybe. deiees, pheingasking 1ayer can be
provided inssuch avay that it extends flatly and in one plane with the upper side of the film. However, it is
equally possible that the masking layer does not reach the upper side of the film, with the result that there
is a small height difference between the masking layer and the upper side of the film. If the 20masking

layer is exposeqp thiskiagtyyayciherein@uRa Sreatepaaridntytoat Rosmasidrgilayer materialrojects
beyond the upper side of the ﬁ(lf] and therefore the doctor is not impeded duringﬁ;a movement along the

upper side. If, iff IRE"CALAUST R KEFSS vt SRS ROyt TR VARSI With'A Bifm as screen
25printing stencdoesyeiar, hafdsking bayesdscpddyicedaskioly siyelywbittiheappliet pite dligdnpbssibly also in the
recesses, g e%%%'%g &?ﬁ%rﬁ?ﬁﬁhe basis of polyvinyl alcohol is particularly advantageous, since reliable
adhesion can be achieved only on these sides. In contrast to woven screen printing stencil carriers, an
additional coating on the upper side is not required. 30The recesses of the film can be circular,

rectangular or hexaganakS GBS CAB ReRIRAUERARIRRY 1ANG foprasid-uehameggneous
carrier. The film preferably has a thickngss of from 10 to 100 micrometers and tgfe 6@%313{1% between the

recesses has aWWiBtH UPHSM PrHRPsHEtet (50 Mg o atsFaop 8t GHRPSh S He recesses
can vary. If, for @B QP0G MM yexdnpleppecedsestnd tiraulr ciassr sestibmaive: progiited, dloegspacing

between two aqjagent ‘s‘lﬁ%‘&ﬁ SRR PS i&!@ﬁ%ﬁﬁ@&é@&n@?h&%wﬁﬁw ewzn%%@%egé%%j;é&ﬂgsu'“”g on

an imaginary connecting line between the two center points of the circles. If a movement IS carried out
perpendicularlyigiipbepeet i tkiedaymielddrsy thaenatiangdarsngap dsseyidpdin such a way that it

extends flatly and in one plane with the upper side of the film. However, it is equally possible
that the masking layer does not reach the upper side of the film, with the result that there is a
small height difference between the masking layer and the upper side of the film. If the

20  masking layer is exposed in this last way, there is even greater certainty that no masking layer
material projects beyond the upper side of the film and therefore the doctor is not impeded

during a movement along the upper side.

If, in the case of the screen printing screen according to the invention with a film as screen
25  printing stencil carrier, a masking layer is provided exclusively on the underside and possibly

also in the recesses, an emulsion layer on the basis of polyvinyl alcohol is particularly

advantageous, since reliable adhesion can be achieved only on these sides. In contrast to

woven screen printing stencil carriers, an additional coating on the upper side is not required.

30  The recesses of the film can be circular, rectangular or hexagonal. A film of this type can be
produced simply and forms a very homogeneous carrier. The film preferably has a thickness
of from 10 to 100 micrometers and the spacing between the recesses has a width of from 1

micrometer to 50 micrometers. Here, the spacing between the recesses can vary. If, for



5 circular lines is increased correspondingly A film having recesses of this type therefore has no bars as
carrying structural elements, as are present in a mesh %aving wires, but rather the inverted image to a
hole pattern. If the recesses are produced, for example, by etching, very small spacings sl W@ achieved
10between the recesses, by an etchant acting on a film for a sufficiently long time. As the duration of
action increase8§*ddedssasembrgetl ditdoticcsHapinig Penikenthsonedasbesvaetvasdicithe case of

processing of adilayusindiheniredie keat plogasswikiismassRiewithdpyriachniaal sxpenditure and
therefore with low costs. It is Iik,ewilfe ossible to combine recessg{sgof diféer%t géges with one another on
dh ¢

one film and to ZPEHEE HEMC SUko FAn G TY FHL B HEUCh RRTLY ThiBGE 5T th Y GPLil¥n, in contrast to
a woven screerawity ampdhopdningd canhikepdsetd thipravineethgitimplyhsys pasihgtiettchimgauration. It is

advantagequs 19,a¢fiqye & iH&%%@éfc%go%‘diL%%? HOHgR 'ﬂ%?'%%o}fe%%sﬁér@f IR BImRie Ry gaptact with

etching media such as phosphoric acid or alkaline'media sucﬁ s NaOH or KOH. 20 The adhesion of the
masking layer tBothel filthce BB SNSRI PEEISHERIS Waife RIRSHY VAR RGO RS Hise BASEBELNE screen
printing screen aceAEdingate tha Hvepiiamthe roughness is increased selectively only on the surfaces
which are to carry a masking layer. These surfaces are the underside of the film (printing side) and the
surfaces within the recesses. In the case of the upper side which comes into contact with the doctor, it is
advantageous iffahcincsssacf 2bthisdy e inthelsLisfagchiogiglnessdl sotoari@d bubckinoelthe doctor

can therefgse be MAVEthMRALESINGR J»}é ?c@lqn%%'ct‘g%eo%ﬁ RORY 2RIVIRSHIR 10508 HiMcapPe a metal film

which has stain?ess'steel, copper, riickel or anot metal in pure form or as an alloy. However, it is
equally possibld4EiRecd HIH_EEfIAISthe FRRRSS prefdreasH Bdpsrgaansrbreserhvills tfieassefibers or carbon

fibers. In contragide.A.galyanically dimaducem fibna ikaliech mnatakhing e hedRiodrzed pyiive very small
flatness tolerance. For the screen prin,tin% screen according to the invention, a rolled. 7 NBO800 IWO film

is preferably usS4WRH SHUHBSSRSUHAHES S} RUSTHE R S0L0B tdralil G REERRN D64 R Siim
thickness. In additieses tbfalfiliercsioyles vatteoad anotioughnesgilin dthé toasegfeatithm dandig @tdhickness of 50

. ! 1 nte e. t. 1fﬂ, ‘ oa enc.e, a '
micrometeys, a jougl eSS 7.9f < 10 ﬁ@l&fl%ﬁg teES N fﬁ(tg'}lt% ar R7W8(,< migr ter, gan be achieved

inexpensively using the reel to reel process. If a meta aving a surface roughness and a flatness
tolerance of thiSRYPEYS cigdikeatithBeseiasredtinky StehdiPEarisbinadyEsjodecurate screen printing stencil
and a very accurate printed image can be produced. Depending on the requirement of resolution and
guality, the recesses can be produced using the processes which are customary in the prior art, for

example by las8r tAfTAE RS EAIHEC A LemiaSihing S B S 8P san ehihg . for exdmple by

contact with etching media such as phosphoric acid or alkaline media such as NaOH or KOH.
20  The adhesion of the masking layer to the film can be improved in this way. It is advantageous
if, in the case of the screen printing screen according to the invention, the roughness is
increased selectively only on the surfaces which are to carry a masking layer. These surfaces
are the underside of the film (printing side) and the surfaces within the recesses. In the case of
the upper side which comes into contact with the doctor, it is advantageous if an increase of
25  this type in the surface roughness is not carried out, since the doctor can therefore be moved

more smoothly and achieves a longer service life.

The film can be a metal film which has stainless steel, copper, nickel or another metal in pure
form or as an alloy. However, it is equally possible to use a plastic film, the latter preferably

30  being reinforced with glass fibers or carbon fibers.

In contrast to a galvanically produced film, a rolled metal film can be produced with a very

small flatness tolerance. For the screen printing screen according to the invention, a rolled



10 In a further embodiment, the film has, on the surface, a layer for modifying the wettability and/or
passivation with respect to etching media. A modification to the wettability of the screen printing stencil
can be brought about, for example, by hydrophilization or hydrophobicization. Hydroplpiljzgsiag &rings
about a situation where the printing medium can 15 pass in an improved manner through the partly very

small recesses fiNthiydrsprigticizaficrtherlaes doktartior! ltethatdopRisipigiedilsss Bafedsed more

readily from the,sgie@mprintingssteneidwshnant aetingoauaht pasty-édheteaaseesadnganaral, an effect
of this type, in the case of hichg rin,tin(g medium W%I}Ii%h [ in%fd&lﬁed into the recesses remains in the
i fﬁwslézs &e

recesses only t8X 8RAIPISFESSH ST TSN FRIFERS RS HPoRAT bS8 3 dstiBS rate, can
be achieved by<allayierowhkich tvaea cbintest magpensitblywvaier iharcangeco! preater iamdd (0 50. A

contact angje dﬁ&l@ﬂ%%%?f?&%qj&d&é'ﬂ&@ AUIHI QA SRR OB IS PG A SRILAMLD, TesRaE! to said

surface. In the case of the stated contact angle range, a small interaction of the printing medium with the
surface of the cBeitraaifha HENitsraERlT FaceaRIINEAR S8 IHE GADIRICIFECK PN tediBRge GM\DRich the

ratio of height tgrsadtedsieghRiAS oI e ulrdnnosealesubien aRPleAtIONG IRtBaGasa 6f Which a low
application of printin%#ediurgbis required, th%) coating can have a contact angle with water in a range of

greater than 0 18 S5 E4R NAPECSIGH THEY ALHGH YIS BHIGHS Mhedidny ﬁWﬁ%"% ff&te of the
coating. In adiéVielppraentiohghelsasedn geintipgessierns paibhing screen printing carrier film and the
30screen pginting stencil are provided with a coating. 8 NBO800 IWO alkaline medium. In order to
manufacture a screen printing screen as shown above, a method can be used which has the following

steps: 5- coatinl ffthidgn arbadivepperdiadainahessdsse s g darthedibdes shsaVwigbdiphotosensitive

masking materigld/or passivation with respect to etching media. A modification to the wettability of the

screen printing stencil can be brought about, for example, by hydrophilization or
hydrophobicization. Hydrophilization brings about a situation where the printing medium can

15  passin an improved manner through the partly very small recesses. A hydrophobicization
achieves a situation where the printing medium is released more readily from the screen
printing stencil, without getting caught partly in the recesses. In general, an effect of this type,
in the case of which a printing medium which is introduced into the recesses remains in the
recesses only to a small proportion when the screen printing screen is removed from the

20  substrate, can be achieved by a layer which has a contact angle with water in a range of
greater than 90° to 150°. A contact angle denotes the angle which a liquid drop forms on the
surface of a solid with respect to said surface. In the case of the stated contact angle range, a
small interaction of the printing medium with the surface of the coating can be achieved. The
result can then be a printed track, in the case of which the ratio of height to width is in the

25  region of 1:1 or greater. For applications, in the case of which a low application of printing
medium is required, the coating can have a contact angle with water in a range of greater than
0° to 90° and can have a high interaction of the printing medium with the surface of the
coating.
In a development of the screen printing screen, both the screen printing carrier film and the

30  screen printing stencil are provided with a coating.

A modification to the wettability can also be achieved by a described selective treatment with

alkaline media, a stainless steel surface becoming more hydrophilic after treatment with an



exposure of the masking material which is present on the underside and in the recesses, in predefined
regions; and removal of the unexposed regions of the |g1asking material on the upper side, 10underside
and in the recesses of the film, with the result that a masking layer is formed. In this \ygys@ fi{grcan be
manufactured which has a smooth upper side without masking layer, there being a masking layer on the
underside and itkH&eebedidBs. 15 An exposure dosage for the masking material in the recesses of the
film can be selected in such a way that the masking material which is present on the underside and in the

recesses of the film js ex down to a depth, which reaches at ost the er side of th fllm The
Cooror w1 THEH 8 BB HHE © B aT LR TSFaTA bR e BT L e o R e

of the exposed magiiriglmateriaépnd can achieve a maximum service life. An increase in the surface

roughness of the film can pe lpiiadsig, e Feians <RWRIGH AREXROSEAMASIING [aLatial Is to adhere to

the film, with the result that |mproved adhesion can be achieved. 25 A substance which etches the
surface of the film can BeOIRseRFtdimBIRsKEE thaldiface roughness, it being possible for NaOH, KOH or

phosphoric acid to be l&%@sdﬁ%@tl@'malHkﬁlﬁlﬁﬂ@@!%ﬂ@ﬁtﬁlgbﬁ%ﬁ%ﬁﬁb'ﬂ@f@%ﬁ@&&kﬂ@ldl{aﬁh@més degreasing.
The substance can be applied by w lprggy of gdoctor The unexposed regions of the masking material can be

removed by being 30 washed d OEPINID 1BGst one of the first or second recesses and reduces
its passage surface areanfiord i ihtingaxedidre gfoprofabtiomskiagrecessileadsetopie sideess not being

reduced i ifs cross Se?ﬁ{gé‘r NELAF RIS k%@&%ﬂ% Eﬁ}ﬁ%ﬁ’ﬁ‘ N2 Rmal J%giﬁﬁng §diggess can be of

broad configuration outsi IS region, it b eing possible, however, for a cross-sect onal reduction of the
recess to 5 be achieve&B)athe projection for a printing medium which is to be conveyed through said
recess. This makes it possible to produce fine printing tracks, although the recess can have a generous
cross section a@grt from the ro ec ion. The high e Iﬁgn iture for the accurate positioning of a screen

printing stencil CAHEMAY18/EM5ER 15 e YarSERLMHERGSRRNEPON BPES YSHHHE A APEt Hgess with a

relatively small layer, there being a maskmg layer on the underside and in the recesses.
15
An exposure dosage for the masking material in the recesses of the film can be selected in
such a way that the masking material which is present on the underside and in the recesses of
the film is exposed down to a depth which reaches at most the upper side of the film. The
doctor which is guided along on the upper side therefore does not experience an obstacle as a

20  result of the exposed masking material and can achieve a maximum service life.

An increase in the surface roughness of the film can be limited to the regions, in which an
exposed masking material is to adhere to the film, with the result that improved adhesion can
be achieved.

25
A substance which etches the surface of the film can be used to increase the surface
roughness, it being possible for NaOH, KOH or phosphoric acid to be used. Here, alkaline
media are particularly suitable for simultaneous degreasing. The substance can be applied by
way of a doctor. The unexposed regions of the masking material can be removed by being

30  washed out.

According to a further embodiment, the screen printing stencil carrier and/or the screen

printing stencil are/is configured in such a way that a projection protrudes into the region of at



cross section at least partially into congruence with a second recess with a likewise small cross section,
therefore does not arise. Rather, work can be carried ogt with customary manufacturing accuracy.
Moreover, the force for introducing the printing medium into a relatively broad recessyyiikog Ri@jection
which protrudes into the recess is lower than in the 15case of a recess which has a continuously small
cross section. TSRS BFIE FaethAICESprOIBETSAUE Bl SAterEP FMifGG AEehEIr BPHNSERen printing

stencil carrier iriﬁéaﬁ@es&tlgrﬂﬁw@aliﬁuffe&ﬁg RAgk &enﬁaeeségemgtmeiﬁ@@a@@qatgg isoRQvesbaleng on the
surface of the screen Elilntl stenc carrier, the s ?ﬁ,{seen screen Ifi Z)ﬁefores etched to a less

pronounced exteht" ré’ghfﬁ atd |?Q'g‘33r§1r8 Teret: eﬂfffﬁ% B RS CHASHH AW printing
20screen of thimmdastthmefgmlachﬁewgacmsrblathﬁewmIfosermm Héetidtisreimizaohvfah¢ canass to

advantagequsly, be progy; ‘?yd[ﬂ%yg?clf‘e%%’x‘i’?&% r*Bﬁ“ﬁ'ﬂn medfu ANGHIRH {6 REOACING dhie SRR Eq) Printing

screen which has a projection has'the followi e S: provision of a substrate production of a screen

on the substratéeceﬁﬁﬂtb}ﬁeaagawamﬁlﬂedpmf&t%ﬂ fw&r}ﬁtwete@ﬂeeﬂ%ﬂ%emﬁ%@wé@aee of the

metal layer andgtherseieendreodhestbsiate.andidloremoval of the screen, as a result of which
recesses are produced in the metal layer, the metal layer being galvanized at least partially over the

screen, in order to form at least one projection. 10 NB0O800 IWO As a result of the electrodeposition, it is
possible to achiBwehiige growtivot the throjestior portiaradwttoaririlpeiciogsteadtionabsirface area in one

step witho furflygy; s ﬁ%%'&geeﬁ@ﬁﬂgg{lt SMAAS ROBERIYERY. &@P&E{H‘Qﬁ%ia‘ﬂ% §iiipdeposition

makes it possible to form a 5pr01ect|on which results in a passage surface area for a récess, which
passage surfaceresegon at least partially into congruence with a second recess with a likewise small

cross section, therefore does not arise. Rather, work can be carried out with customary
manufacturing accuracy. Moreover, the force for introducing the printing medium into a
relatively broad recess with a projection which protrudes into the recess is lower than in the
15  case of a recess which has a continuously small cross section. This is joined by the fact that a
projection in a screen printing stencil or a screen printing stencil carrier increases its flexural
stiffness and tensile strength. When a doctor is moved along on the surface of the screen
printing stencil carrier, the screen printing screen is therefore stretched to a less pronounced
extent, with the result that its geometry is retained with higher reliability. A screen printing

20  screen of this type therefore achieves a relatively high service life.
This embodiment can advantageously be produced by electrodeposition.

The method for producing the screen printing screen which has a projection has the following

25  steps:
- provision of a substrate
- production of a screen on the substrate
- structured galvanizing of a metal layer in the screen on the substrate
- release of the metal layer and the screen from the substrate, and
30 - removal of the screen, as a result of which recesses are produced in the metal

layer,
- the metal layer being galvanized at least partially over the screen, in order to form

at least one projection.



virtually as small as desired. In the extreme case, the projection can even close a recess completely.
According to a further embodiment of a screen printingl%creen, at least one of the first 10 recesses has a
printing medium inlet opening on the respective upper side and a printing medium ouel@ReRipg on the
respective underside, the surface area of the printing medium inlet opening of the at least one recess
lying, in the case of a projection perpendicularly with respect to said surface area, at most partly above

the surface area of togiRIINHNC:MRAIIEPRIHIBL RREFIBGHRS thecanRed aresswid Nt LASEIST meanstruction
of this type of a s¢reen printing stencil carrier, the printing medium no longer has to. be jntroduced into a
e I et e bp s s

recess normally SPEEPERTIZE 3???%%%5@?& NP e B & EERE SRSy | Carrier, but
can also be conieyeshinsandiregtioeiwhichedeviatds: felmmridepositimaimiitus ifgcititdle sai@iransport of the

printing megliu Ij&éa?og%{&qégﬁllltgfiﬁ%e §§L‘3§Er l?fa%ig?e%lr 9%&'&%5@‘,%’{&% B£LQH§?QS_HPF&9£%%” be

transported through a recess with less force application by a doctor. A longer sérvice life of the screen
printing stencil ¢&fHEhcTBalksieved ifntHie shaymacesrdisPtaiec forser eYpbeinaitshthe screen
printing screen ca$pR&ey. element is provided 250n the screen printing stencil carrier and/or the screen
printing stencil on their/its underside, which spacer element is suitable for arranging the screen printing
stencil carrier and/or the screen printing stencil at a spacing from a plane, on which the substrate to be
printed is placed.c3@degordingtieracbvdinpmend efitice paiveinticoetive Sdeeeprivfithg fScreen has a frame

with a clampin ] | | . inti cil.carri lch. is confi a film. In an
edge regi?r(?, tr?(regfi rﬁ%gﬁ%@%ﬂ%ﬁ%ﬁgﬁgﬁﬁ%gﬁg vlv[i%co?%t ?slpes%? %‘%{e&ﬁ( %ggls\ﬁlﬁéea%}gi%#fgl %n terial such as

adhesive in suchediyayeHat oG of therewtgetregioferids the sratdsintg2 PL RBYSUHDIWES!Bric can be

achieved. The sHpctigraicaamecormad dnsuebsayray hatdtizdaadgdpandagdipfidastitsas an inverted
region comprisinggelemen,t which are attached on the film. The manufact%e IS _articulargninexpensive if

the surface strU&WFSS & ¢ SHFIGCH AFF AR 2OS RATI A 2PAXEARG CHERET HEX QTN A IS B&HBh and are

manufactured atuihe sgmiaginfiehasthecrecesses. 5Continuous holes in the edge region of the film are
particuIarl¥5advantageous, in order that a join of an adhesive or joining material can be formed in a similar

manner to a pin.
In the case of a construction of this type of a screen printing stencil carrier, the printing

medium no longer has to be introduced into a recess normally or perpendicularly with respect
to the upper side of the screen printing stencil carrier, but can also be conveyed in a direction
which deviates from the normal. This facilitates the transport of the printing medium in the

20  direction of the substrate, with the result that the printing medium can be transported through
a recess with less force application by a doctor. A longer service life of the screen printing

stencil carrier can be achieved in this way.

According to a further embodiment of the screen printing screen, a spacer element is provided

25  on the screen printing stencil carrier and/or the screen printing stencil on their/its underside,
which spacer element is suitable for arranging the screen printing stencil carrier and/or the
screen printing stencil at a spacing from a plane, on which the substrate to be printed is

placed.

30  According to a development of the invention, the screen printing screen has a frame with a
clamping fabric for clamping the screen printing stencil carrier which is configured as a film.
In an edge region, the film can have a surface structure which is suitable to receive a joining

material such as adhesive in such a way that joining of the edge region with the clamping



The clamping fabric and the screen printing stencil carrier are preferably joined to one another by means
of melted plastic, the plastic having penetrated into deressions or holes of the 10screen printing stencil
carrier and mesh of the clamping fabric. Production can take place in such a way thaggsR&e printing
stencil carrier which is provided with through holes in the edge region is arranged above the clamping

fabric. A plasticifiicwhids rehirdiedd by HartwperideHemshided Petwasiheid screds BemiRe stencil

carrier and the gliampirguiadiicnlilemalier mashighpepekaessvdhethierabdnalesofithersereen

printing stencil carrier and jnto 15mesh. of the ¢lampijng fabric, and permanently joins.the screen printing
Ctenci carror t6 BRI IR YIS HE P SN FHIE TS VR St S A bB AEh abr bt 1ow

technical comphexiaylg/ulmcomhaxﬂmsmesoasr_]mca’mndwﬁ;ﬂsm@gtwi_tabtbefm_ekpean_stheIﬁcrassqoroduction.
20In the f°'£°W'Q%Jﬁ%fﬁnﬁé‘ﬁ&'i‘é%‘ﬂWh%@&%@ﬁ&%ﬂ?&f%*Pf?d%‘f@ﬂ&&flﬁ’i’dﬁf?d%&@@&ﬂ,‘{‘ﬂt&&&f‘?ﬁmce to the

drawings, in which: fig. 1 shows a diagrammatic cross-sectional illustration of a first embodiment of a

screen printing KePed AerE VA @i tRB SrivaatiartapsRd orsHaS Adiap it didss-sectional
illustration of a second embodiment of the screen printing screen according to the invention; fig. 3 shows

a diagrammatic ross-se.cggtnal,illus&r tion of the second embodiment h vin%a ma kirzgT material on the
film upper side ANYTHTRLPIARESALIAY S SRBRA MG S & QLR AL S Aot 8P e second
embodiment hawnge3itlé meiskiplgsmatbeial rdhevingpappensideofileprasdlersiddandafitbhe recesses; fig.

5 shows a,giagapy %ﬁjﬁ&ég%?ééc‘?f’&i&ﬂ&l Qiidsﬁéstﬁo&hﬁl‘eﬂc‘ﬁlﬁgll%%%%@? pRsimEBH bay l’&@eﬁ%ﬁg‘ﬁsmng

material and an associate exposure mask; flg. 6 shows a rammatic cross-section ustration of a
third embodimeftichfavayidaiiexscreen printing stencil carrier which is provided with through holes in the

edge region is arranged above the clamping fabric. A plastic film which is melted by heat
input is then placed between the screen printing stencil carrier and the clamping fabric. The
molten material penetrates into the through holes of the screen printing stencil carrier and into
15  mesh of the clamping fabric, and permanently joins the screen printing stencil carrier to the
clamping fabric after cooling. This join is very strong and can be achieved with low technical
complexity without adhesives and, as a result, is very suitable for inexpensive mass

production.

20  In the following text, exemplary embodiments of the invention will be explained with

reference to the drawings, in which:

fig. 1 shows a diagrammatic cross-sectional illustration of a first embodiment of a screen
printing screen according to the invention;
25 fig. 2 shows a diagrammatic cross-sectional illustration of a second embodiment of the
screen printing screen according to the invention;
fig. 3 shows a diagrammatic cross-sectional illustration of the second embodiment having a
masking material on the film upper side and in the recesses;
fig. 4 shows a diagrammatic cross-sectional illustration of the second embodiment having
30 the masking material on the film upper side, film underside and in the recesses;
fig. 5 shows a diagrammatic cross-sectional illustration of the second embodiment having
the masking material and an associated exposure mask;

fig. 6 shows a diagrammatic cross-sectional illustration of a third embodiment of a screen



NBO800 IWO printing screen according to the invention; fig. 7 shows a diagrammatic illustration of a
fourth embodiment of the screen printing screen according to the invention;  fig. 8 shows a
diagrammatic cross-sectional illustration of the fourth embodiment according 5to figygg dsiijisayPrinting
medium; fig. 9 shows a diagrammatic cross-sectional illustration of the fourth embodiment according to
figure 7 with a printingiéaRtAcah dcacsiireReiledn ¥ piivited substrate; fig. 10 shows a diagrammatic

cross-sectional fijjustrationof dnanRmES10HFNG PoMethath iapdanikredEgingctaentpirstigahediment of
the screen printing screen ccordén to fiF?ure 6; 10and fig. 11 shows a diagrammatic illustration of a fifth

embodiment of the scfeeR PTG SEred 05‘{:cording to the invention in a side view. Fig. 1 shows a
diagrammatic cfigss-seationallilpstratiair of @ ssraemgrithiig soreé rhd fobal cordhdgrtmtlecimdergtion which

has a film Zas screerhpffg&;g@ Sieng gg[{ﬁ%rm'ggiglglm 2 has an upper side 3 which is also called the
doctor side and on which*a doctor 100 with"an edgée 101 can distribute a printing medium 102 along the

upper side 3, sé&-dsRyv AagrasrIgIayes sactianaldHatadescbls strgbadierBnssding upper

side 4 which can alsoihe;gatiedythe Ppiting sideionthssuhal afassife prinea LufReaga substrate or
substrate, Whicc? mgosk'én 20layer 5 has free and nonm@sked%goi ts or recessgﬁ 6 at somef{)redefined
&&ses6q

points. Said re IR B RShes itH Yl dlde AR ENS PAREIR A e printing
medium 102 can passdhpoutyhitirahredessesbodnct@ of tiescicectiontofsthecsulstating0d figee fig. 2. In
relation tothe undersige 4, the masking layer 5 has a projection or a height 8 which approximately
determines the thickness of the printing medium 102 on the substrate 103. If 25the masking layer 5 is
compressed eldiiddIR oY thdiggemmanoiburirg heisrésdrahediangnt ArbscuathriginetaRebrinting
medium which is somgwhatigweahthatthrhgighid isaehieved on the substrate 103.

Fig. 1 shows a diagrammatic cross-sectional illustration of a screen printing screen 1

15  according to the invention which has a film 2 as screen printing stencil carrier. The film 2 has
an upper side 3 which is also called the doctor side and on which a doctor 100 with an edge
101 can distribute a printing medium 102 along the upper side 3, see also fig. 2. A masking
layer 5 is attached as screen printing stencil on the film upper side 4 which can also be called
the printing side or the substrate side, since it faces a substrate or substrate, which masking

20  layer 5 has free and nonmasked points or recesses 6 at some predefined points. Said recesses 6
can lie in congruence with recesses 7 of the film 2, with the result that the printing medium
102 can pass through the recesses 7 and 6 in the direction of the substrate 103, see fig. 2. In
relation to the underside 4, the masking layer 5 has a projection or a height 8 which
approximately determines the thickness of the printing medium 102 on the substrate 103. If

25  the masking layer 5 is compressed elastically by the doctor 100 during the pressure loading,
an actual height of the printing medium which is somewhat lower than the height 8 is

achieved on the substrate 103.

The masking layer 5 is also situated partially in the recesses 7 of the film 2, see reference sign
30 9. To this end, the exposure for producing the masking layer 5 takes place in such a way that,

starting from the underside 4, a masking material 51 (see fig. 5) is exposed as far as a depth

which reaches until just before the upper side 3. The exposed masking material 51 forms a

masking layer 5 in the cured state, there being a spacing 10 between the portion 9 of the



The masking layer 5 is also situated partially in the recesses 7 of the film 2, see reference sign 309. To
this end, the exposure for producing the masking Iayerlg takes place in such a way that, starting from the
underside 4, a masking material Si (see fig. 5) is exposed as far as a depth which regghgHRihiust
before the upper side 3. The exposed masking material Si forms a masking layer 5 in the cured state,
there being a spicipeleysediancases dortbhouppereides3. However, it is also possible that the NB0O800

IWO masking laygikminateress & axsbibedpnalssidept MaweNathilsisralsR1passibles thattipemasking
material 51 is exposed as far as a depth which reaches precisely as far as the upper side 3, with the
rooult that the SHAoId D TS LA S SRESTH SOt TALEE B R FIL SRR the doctor 100
can constantly behguigiedhatonig: docosiidatim eppensiddSghdaithbuk the cadge h0bixeisigeahraded on an

exposed pajt 0%&%&99&5&’%1%&%%&8&1%9 Yhig gi%é%%ﬁtgf INAERIQAING§ARE a@%sf'd:“”ty in this

regard and contributes to the doctor 100 not being im during its linear movement. As can be seen

from fig. 2 whichiielstratisater SetserdAsFOaRMBAYTEY drtisfeptidting 10%ERsE BebsiRagto the

invention, the fillpo,bassiiy anRAIENRGIONAtharstseiuE@with depressions 21 which are suitable for
receiving an adhesive 22 in such a way that adhesive bonding of the edge region 20 with a clamping

fabric 23, for example made from polyester, can be achieved. The clamping fabric 23 can be gripped by a
screen frame 24AsThe telampifrgnfiiri@ 2dichallvantagecusfdreathediibing oferéoraeewhichiig exerted on the

film 2 by thg doﬁé%%ﬁ?&%@di@?OCERQR&&%{S& HARRPEA QﬁaziH'XdQé( oﬁ'ég]giﬂﬁlﬁfaﬂﬁ%ﬁ of the frame,

with the result that the film 2'and the screen printing steriu 5 are deffected only slightly. As a result, the
service life of tHERErsRRSPHINtiRgseicant®lhtresseiyianatAdhatre rAcy sidhe Prntby Ade§E$s maintained

i o i e A AR s
advantageous. The forces are absorbe e clamping fabric 23, 20the metallic film remains
dimensionally s{ABRE ﬁﬁlb‘erveeéieﬁé%c?ﬂ@%ﬁﬁ%{ét}’iﬁ?g’gcélﬁpééggﬁf%%taécﬁfﬁ@ IZURGiGa 11F8° TREBRSduction of

the screen printitlgis Brdvacegroin doimtherbive tittdinrcam lnehdarrie dedutnayiafdn af théhtadlewing method
steps: 25 1. Joinj the fi 0. I ' rc,23 : ication o sive 22 or
g of ast i S 5 of the fim
2, the clampingreabiigh23hs e daen theeiery enelosedcrr B Seredpiteldeoply slightly. As a result,

the service life of the screen printing screen is increased and the accuracy of the printed image

is maintained by the screen printing stencil. The combination with a metallic screen printing

carrier film is particularly advantageous. The forces are absorbed by the clamping fabric 23,
20  the metallic film remains dimensionally stable and receives the printed image precisely over a

long service life.

The production of the screen printing screen 1 according to the invention can be carried out

by way of the following method steps:

25
1. Joining of the film 2 to the clamping fabric 23, preferably by application of adhesive
22 or melting of plastic into depressions or through-holes 21 which are provided in an
edge region 20 of the film 2, the clamping fabric 23 subsequently being enclosed in a
screen frame 24.
30 2. Degreasing of the film 2 on its upper side 3, underside 4 and in the recesses 7.

3. Increasing the roughness of the surface of the film 2 in the surface regions, on which a
masking material 51 is to be applied in a later method step. The surface regions are

therefore exclusively the underside 4 and the recesses 7. The greater roughness is



302. Degreasing of the film 2 on its upper side 3, underside 4 and in the recesses 7. 3. Increasing the
roughness of the surface of the film 2 in the surface regipns, on which a masking material 51 is to be
applied in a later method step. The surface regions are therefore exclusively the undggsjggyfvand the
recesses 7. The greater roughness is 14 NB0O800 IWO achieved by way of an etching chemical which is

applied to the undersit B EAPING Y9 T edirschamichhy e tierrbed oohe apfetitigrediical might
be, for example, medigwvbickseontainNagll ar 100 phasplptic asichiRashsRrivtable megis, having said

constituent parts are particularly suitable fo ective treatment. The greater Sroughness achieves
mproved adhesion oA h A N RAENAEh G TLA BB e BT Il A S eoating of
the surface of the filmsﬁid\l@klfnmmmals;k_hsgmmeh_tala&m Ermimlﬂhfanﬂayseltmmal@atpenetfhmﬁm the _
recesses 7.of the film 2 Wil the masking materigh2d has alesedihe Eﬁé‘t@ﬁﬁﬁvﬁ[&% g5 glisplaced air

contained therein and has flattened the 10upper side 3 and underside 4, see also fig. 3. The masking
material 51 can be fortARlEFdt BRApMEINGHERe basis of polyvinyl alcohol. An emulsion is preferably used.

Instead of the application:plzan eugiRR & @eyrfilincamalsnberatiashreiiosthe underside @hthe film 2 5.
In the case of an emulsion coating, drying of the ma hgl%[na%teria}llﬁ 1. 156, Inthe ¢ Z%%f an emulsion
coating, coating of the UAGEIEIGS BIHE DDA HHE PASRHG IS PR S A et dhickness which
corresponds approximatsd_y ﬁmeﬂmeqﬁshsmagktmﬁ m@mma@ icmmg'meﬂ_hiwheis oo pflatedectater, see fig. 4.
7. In the cgge of an emulsion;cqaling, doying 9f e, magking fﬂ@ﬂ%%'ﬁéi?%lénéteriaﬁs1’%&9%&%%&8&3”_

emulsion coating, possibly repetition of method steps 6 and 7 until 20t esired layer thickness is

reached. 9. Exposuref6f fannleskihhahandyiel B ypinihelkasdf Anaask 6o avrief Spenmgdeicaight 62

passing through the opeRingsphdantinthaieeass @yrnsechregions atdhmaskingduatesisf 51 curing,
see designation 52. The ﬁi({gosure dosage is selected in such a way that the masking material 51 is

exposed as far as a dg’ﬁt Hich reaches at most the 25upper side 3 of the film 2, see fig. 5. 10. Washing
out of the maskingSmdtetialcad iof thee tnéxposedinegioyisgef the mndersioletd;jinthe recesses 7 and on the

e e A S TR AR e e -1
masking material 51 in a layer thickness which corresponds approximately to the
thickness of the printed image which is to be printed later, see fig. 4.
7. In the case of an emulsion coating, drying of the masking material 51.
8. In the case of an emulsion coating, possibly repetition of method steps 6 and 7 until
20 the desired layer thickness is reached.
9. Exposure of the masking material 51 by means of a mask 60 having openings 61, light
62 passing through the openings 61 and in the process exposed regions of the masking
material 51 curing, see designation 52. The exposure dosage is selected in such a way
that the masking material 51 is exposed as far as a depth which reaches at most the
25 upper side 3 of the film 2, see fig. 5.
10. Washing out of the masking material 51 in the unexposed regions on the underside 4,

in the recesses 7 and on the upper side 3, with the result that a screen printing screen 1

having a masking layer 5 is formed, see fig. 1.

30  Fig. 6 shows a third embodiment of the screen printing screen 1 according to the invention.
The screen printing screen 1 has a screen printing stencil carrier 70 and a screen printing
stencil 71 which is joined fixedly to the screen printing stencil carrier 70. The screen printing

stencil carrier 70 is provided with at least one first recess 72 which has projections 74 at one



The screen printing screen 1 has a screen printing stencil carrier 70 and a screen printing stencil 71 which
is joined fixedly to the screen printing stencil carrier 70.1§Fhe screen printing stencil carrier 70 is provided
with at least one first recess 72 which has projections 74 at one 15 NB0800 IWO engdgI4i%) piaigctions 74
extend within the first recess 72 and along the wall of the first recess 72, with the result that a uniform

reduction in thecBfod&ssietitsiansdrfatensaatinihe firstrseesE 7o lonpidwerplirpich SiveEess 72 opens
into a second rgoess thwvhic b RrOvidREPRIOW b firskracessasi dhpniegrwithin dbeweraen printing

stencil 71. In this embqQdiment, the 5second recess 73 does not haye a prgjection,.it being possible,
owover for thIETE DA At B bR SRS T AR e e PERAER anowe.a
cross section oba]n_xinﬂﬁm_diaftesmx)wjmdjwﬁhgl the yoreduptiomef theis@tomdesrndaidneattoftithe screen
printing Sc@e“s&&{ﬁ&é{@‘e@}'%"@&J%%Z%Q%%ﬁgﬁf&é?{mgﬂéo LE&HISHRRHALE frdfhRIguPoN a metal layer

77 has been galvanized on in a structured manner in a subsequent method step. The galvanizing
operation has b¥eni¢stAeenclietntivee atditiopde e REGERERLE-a height which reaches over the
height of the varnishing form 76. Here, the galvanizing process has been controlled in such a way that the

metal layer 77 was able to overgrow laterally onto the varnishing form 76, see designation 78, as a result
of wiich 15inCTHAD FOGIHE G RFHEAEA A LB ST QUE oo G PS8y 7 anct e
varnishing formeihatensuibgatiesntiyngepanat ackéeomithies subsishite 7orarith the bannfehing form 76 is

removed, {BCESERT (31 &%{é}‘e%go‘@{iﬁ'h{%@i ‘fé}ﬁ%‘? 78 Kk %%iﬁs%ﬁg%%{‘{%l{bﬂqfq 8 sIRIEHAMRIEndING netal layer

77 can then act as screen printing stencil carrier 20/0. Fig. ows a cross section of a fourt
embodiment of tHesatE mptiag niscrbe sV eI ed eRdanbesrionTTheus spsie hpfitld®encil carrier

80 has a recesgBRadhalatien heing pravidesyvih @ nriptisgredisiyinigharadingBSmidhasupper side 83
and with a printing 25 medium outlet o eni‘?#g 7 on the undersijde 84. Tr%fllscreen printing stencil carrier

80 is configuredih SUENARIETTHAE MRS 13 B cNBh B Y REDBEEHSN afddtidh 89
perpendicularlyosttiarres peothtly this shitfacei driea B6mthe serikseareandB,0k theesnledfopkiang 85 lies at

most partiadly opeapEYE, e, QMRS W3NG S IRGe e 88 Qflhguilet opening 87. This means that

there is either no congrue:%ce at

If the metal layer 77 and the varnishing form 76 are subsequently separated from the substrate
75 and the varnishing form 76 is removed, recesses 72 are formed with projections 74, as is

shown in fig. 6, for example. The metal layer 77 can then act as screen printing stencil carrier

20 70.

Fig. 7 shows a cross section of a fourth embodiment of the screen printing screen 1 according
to the invention. The screen printing stencil carrier 80 has a recess 82, the latter being
provided with a printing medium inlet opening 85 on the upper side 83 and with a printing

25  medium outlet opening 87 on the underside 84.

The screen printing stencil carrier 80 is configured in such a way that, in the case of a
projection along the projection direction 89 perpendicularly with respect to this surface area
86, the surface area 86 of the inlet opening 85 lies at most partially one above the other with

30  the surface area 88 of the outlet opening 87. This means that there is either no congruence at
all of the two surface areas 86 or 88 or only a partial congruence of the two surface areas 86
or 88. The region, in which the surface areas 86 and 88 overlap partially, is denoted as

overlapping surface area 90 in the following text. This overlapping surface area 90 is always



all of the two surface areas 86 or 88 or only a partial congruence of the two surface areas 86 or 88. The

region, in which the surface areas 86 and 88 overlap p%tially, is denoted as overlapping surface area 90
in the following text. This overlapping surface area 90 is always 16 NB0O800 IWO smgligitgi the surface
area 86 or 88. According to one embodiment of the invention, the overlapping surface area 90 has a size

which is not mov@abeirimodhormicearade arés Se o dngieanseabedins eivBesiiMitonrdss 86 and 88
preferably do ngtavgian withdhadesolidbattheraig alspnanveaianmndsufacararead®e2dn the

embodiment of a screen printing stencil carrier shown in figs, 7 1o 9, the wall 91 of the recess 82 between
e ot oo BE-E A oL GRS S8 R e A oh e b B e Bk ccroon

printing stencil darriber8@sin@mangelappangaddcapproimately 70, see designation 92. The recess 82 is
therefore inglined along its entire length from the 10upper side 83 as far as the underside 84 of the screen
printing stencil carrier 80. In the screen printing stencil carrier 80, a printing medium 102 can be

introduced mor&r@s&RPRENSRI@TiRced PEBESS BonHbfFHthdeEBddTS retelsthonteH & ofiEitted

perpendicularly withs respaci-ta theiHRPESIRe of tha freanPspiing SeRGkdHEd SsbRwsHadmeting
medium 102 which ha(}s~|e gge{g&%onveyed into the reiess 82 ?}y means ?f a doctor 100. To thjs end, the
I

doctor 100 has Y558 SIS TP RSO VRIHE R TR Rt Sh™E A Sy TR i B E P&t 83 of the
screen printing #éneit devigeat80. 2. thie seweatidn wtiok fissholinednigg8istheipriatipd fmedihm 102 which

has been Wrog%ﬁg gompletely intg Ihe Jecess B2MAs s@&‘ﬂ&%ﬂ% §tlé9§|;11r %ﬁi&oé)by‘fﬁi&l% Ql%éﬂ?ched

under the screen 20printing stencil carrier 80, and comes into contact with the surface of said substrate
103. If, during PfBllB\itiensteprtise EbrepnngatvriserdR carhergook cedivoed $RaHY tRE stilstrate 103 by

a perpendiculan @il nayemant Hwaresdbe adea O3 e el sidp-adiagisiliked tegdng edge, with
the result that the printing mediFm 102 begins to shear off af this edge 93, see fig. 9. A part of the printing

medium 102, sHOWR HAE 450IBRETRSP BER1GE SIREH rERaTRE OBLH R 28 SagrAdE 103 “BBthat part of the
printing mediunbek@2 sevagidimgoi ththecsey 2 vy nirtimgos tedait @aldie (T80 his oude ver doctad®dunt of the

tearing edge 93, the RRCONS, of 1h. RINING EHIAM, 07 1he SUbRIale, 102 80d 49 (pg,eSegy Printing
stencil car?ir 80e'aré) prede%)ngé% an%l reac?l% reﬁroé{}gble,’ \(/:vitE tf?et reg%ﬁ that a unﬁ‘orm a%ep ication of the
printing mediundHifgessn0s e is achieved. 30 Fig. 11 shows a fifth embodiment of the screen
printing screen according to the invention. The screen printing screen 120 has a screen printing stencil

carrier 110 and a screen printing stencil 111, the screen printing stencil 111 being in touchjng contact with
the upper side 61? {heemiuffltlon which 1s shown in fig. 8, the printing medium 102 which has been introduced

completely into the recess 82 has reached the substrate 103 which is attached under the screen

20  printing stencil carrier 80, and comes into contact with the surface of said substrate 103. If,
during a following step, the screen printing stencil carrier 80 is removed from the substrate
103 by a perpendicular vertical movement upward, the edge 93 on the underside 84 acts like a
tearing edge, with the result that the printing medium 102 begins to shear off at this edge 93,
see fig. 9. A part of the printing medium 102, shown here as a triangular part 94, then remains

25  on the substrate 103, another part of the printing medium 102 remaining in the screen printing
stencil carrier 80. However, on account of the tearing edge 93, the portions of the printing
medium on the substrate 103 and in the screen printing stencil carrier 80 are predefined and
readily reproducible, with the result that a uniform application of the printing medium on the
substrate 103 is achieved.

30
Fig. 11 shows a fifth embodiment of the screen printing screen according to the invention.
The screen printing screen 120 has a screen printing stencil carrier 110 and a screen printing

stencil 111, the screen printing stencil 111 being in touching contact with the upper side of the



NBO800 IWO substrate 112. The substrate 112 is placed on a substrate support 113. In the screen
printing screen 120 according to the invention, spacer elements 114 are attached on the underside of the
screen printing stencil carrier 110 and on the underside of the screen printing stencikdddad®y s
embodiment, they have a spacing height which reaches as far as the underside of the 5substrate 112 or

the upper side &¥erEsublstrdfte supiveie 1131Hpbived/en anebspriesrrnerhbhts!n the sesealBE @ Hrovided with

a slightly smallegfaeigity withthesresull thahihey $adcepteasiquiiedsdacas hanndresigde of the
substrate 112. If a printing.medium 116 is pressed through the screen printing screen 120 hy means of a
PSeRiEan & iR S claa BTt !

10doctor 115, & VertEany EWRWEPGH AIFSSbt B S s B T PR ERER Y0 the spacer

elements 114 ensihiedihhbdinecscréen lpratingaien ditighr vdr dil@dshnopiplessebedoviarsik: fafi ths the

substrate syppQrL L1347 fHG, EQ‘B@GJQJ R QMY SAYERO %%&H%Uﬁ&%&‘e% RULEAIDEL IS AR In a position
which, in the re(ﬂon of the substrate 112, makes a horizontal support of the screen printing stencil 111

possible on the lUfsep alerehsfrrovidem stidie sligbtinsmalesheieht 181 hsrasalk dhabiec tpAntershage can be

achieved even fite-theradgenedionsiaf trensubsitate 2. Furthermore, the screen printing stencil 111
and the screen printing carrier 110 are mechanically protected in the edge regions of the substrate 112 by

the spacer elements 114 if the doctor 115 is pulled along on the surface of the screen printing stencil
carrier 110. 20ltfa nelative msbinsibsisgie sapgoruii Shissosed piticdane ccedn tHaxpyvimderthef doctor 115 is

being pullgg alojgd,Qver e e BY ﬂ%ragg%?ﬂ!i)&@&r{%{c%%Qté%ﬁ'lﬁer%?é%ﬁ éﬁﬁﬂﬁgsﬁ% Grielerpfots 114,

said spacer elements 114 are pressed into strate support 113, with the result that the screen

printing stencil eegtRsceIand khenseredrtiphnttigesteneinesicnd! setrrest HahePtaves dsstiate 112 in the

edge regions ofifhesshbsiratad Ldpporthisscashe At dNUderS: eae devglopmpantof thevinvemien, the
spacer elements 114 can have such a height that, in an uploaded state, that is to say without application

of a vertical ford& 5y il @SB CTh thMe SioBroL SM AP UFYRE SpAtdea ihEAPe R 4 RIeH He substrate
support 113, thensstesin primiingsstantil Idgroeibld Onhahe upyesdree printingrstehtd. Akh areikjtuated at a

spacing from thafn%ggsaﬁédc%giéh@iﬁm@ e %&&é&’cmﬂ%ﬁg@gﬂn%%m%tg% %%gl%%@ SeRtashed.

retrospectively to the screen printing stencii carrier 110 and/or to the screen printing stencil 111. It can be
a flat material ot ‘2 fliitheacieresdhs plessBoRatEIeHi¢hlisnsbibfgeiesa niBreesueer Elitermore, it is
possible that a plsralieafy HRHNEOSROEVQsPRER EMRNS Idd-ar o ayanogiarunsk e gdge region of

the substrate 112 at a predefined spacing from one anaqther. . . ,
the doctor 1135 is pulled along on the surface of the screen printing stencil carrier 110.

20  If arelatively soft substrate support 113 is used, it can occur that, while the doctor 115 is
being pulled along over the screen printing stencil carrier 110 in the region of the spacer
elements 114, said spacer elements 114 are pressed into the substrate support 113, with the
result that the screen printing stencil carrier 110 and the screen printing stencil 111 do not rest
flatly on the substrate 112 in the edge regions of the substrate 112. In this case, according to

25  one development of the invention, the spacer elements 114 can have such a height that, in an
unloaded state, that is to say without application of a vertical force by the doctor 115, in the
case of contact of the spacer elements 114 with the substrate support 113, the screen printing
stencil carrier 110 and the screen printing stencil 111 are situated at a spacing from the upper
side of the substrate 112.

30
The spacer element 114 can be attached retrospectively to the screen printing stencil carrier
110 and/or to the screen printing stencil 111. It can be a flat material or a film made from

plastic or metal which is configured in one piece. Furthermore, it is possible that a plurality of



The spacer element 114 can also be machined from the screen printing stencil carrier 110 or 5the screen
printing stencil 111. In this case, assembly and preciselgssignment between spacer element 114 and
screen printing stencil carrier 110 or screen printing stencil 111 are no longer requirggs ¥4 thgyresult that
assembly complexity is omitted completely. In the case of a machined spacer element 114, no
requirements af@Ebacmer it ragars st arakds sfer praianaishs é?%&%@g wHidticdednerdbe joined to
one another. 1Q Aspaseheiameinki4 is particularly advantageous which is configured in one piece in
the form of a frame around the edge region of the substrate 112, with the result that the screen printing
stencil carrier 110 and/or the screen printing stencil 111, during prepositioning in relation to the position
with respect to e spiestreltenti?] ldredis adenbensachitbdrespeibt totive pHsulsttateilld?rat tHe same time,
with the result that pregisianagsiinaing Ad arinialion.qidhesersen rndpg ARNGI carfigrAd0 andror
the screen printing stencil 1117in relation to the substrate 112 are no longer required. 19 NB0O800 IWO
Patent claims 161pseedr prthifiers SreBmeraneiy caEsEld P hitimig s G steagiel MRTemed tiisfigured as
a film which is pequidedwithiRfirsiuiesrsaas Mlickoaa ceanfiguraddn Sighaeyantihattheyrgach from an
upper side to the upderside of the film, and a screen printing stencil which is configured as a nonmetallic
masking layer WHEHTE CBARRSEE TReHf 1 i URHIGESP He el SANEHG SeHETSAMEr, the
masking layer heiniepisovidedriuits sdgonareecdsjemathictnlienntbengruence at least partially 10with the
first recesggs of the screen printing stencil carrier in such a way that a

A spacer element 114 is particularly advantageous which is configured in one piece in the
form of a frame around the edge region of the substrate 112, with the result that the screen
printing stencil carrier 110 and/or the screen printing stencil 111, during prepositioning in
relation to the position with respect to the substrate 112, are/is centered with respect to the

15  substrate 112 at the same time, with the result that precision positioning and orientation of the
screen printing stencil carrier 110 and/or the screen printing stencil 111 in relation to the

substrate 112 are no longer required.



printing medium can pass through the first recesses of the screen printing stencil carrier from its upper
side in the direction of the underside and through the s%:ond recesses of the masking layer to a substrate
which can be placed underneath. 152. The screen printing screen as claimed in claiiggadhiq Wslerside
and/or the upper side of the film having a roughness Rz of less than 30 micrometers, preferably of less
than 2 micromeXaf@it clamsthe screen printing screen as claimed in one of the preceding claims, the
masking layer 20being formed from an emulsion, a dry film or a solid resist. 4. The screen printing screen
as claimed in one oéthe receding claims, the masking layer on the underside of the film having a
thickness in a réhg ﬁ%rﬁglb%l?ﬁf&‘}?ﬁee% Y 88 micrometers. 25 5. The screen printing screen as claimed
in one of the precedingaciairas ptheimgaskind dayer bdinl iforonéduos tivea hidsi svbicpokynionibedcahibl. 306. The

screen pringing screen gg claimed {n,one, f Kg;BEESANNG£'2UNS (e MaSKINR fRYSLPaIRIgyided in the

recesses of the film from the underside of the film in the direction of the ‘upper side of the film, but not
projecting beyond the Upgeruididans hmilnp@™B0800 IWO 7. The screen printing screen as claimed in

one of the preceding clainisethgifilm-andiar hecaeieenriinting stesasidauinga Qodheivits\sihase, a layer
for modifying the wettability and/or passivation with respect to etchingétnedia S 8, The screen printing

screen as claimed in ofi8°8FHE BRSERME R IATE 5 SR SABrREAY Sl sk AP iEs creen
printing stencil being canfeybedd: iprevidbdamiviaycthvati acpesjectibicipictindesgntmehetiegiopaofadilyleast one of

the first orjgecond rece&ﬁﬁsft%'}ﬂséer‘é‘é’e%‘iés i&f? cﬁ@%&%ﬁ gfﬁ% S8HeA LR QNN NG HA 410 9 The

screen printing screen as claimed in‘one of the preceding claims, at least one of the first recesses having
a printing medium inletRSpéRmhEshums v spedtivagp perisidecarisea Pribtirgjasiepitn e st¥abpening on the

respective underside, thasiHfase i&rappef e printingdnediwnisletRpening LibeAtlrastone recess
lying, in the case of a projection_ 15perpendicularly with respect to said surface area, at most partly above

e
the surface area of therﬁfﬁﬁ?fgomg%m%k&ﬁll@yg&gﬁiﬁ'ébﬁtf"lfgew (& fapesdgaced underneath.

15 2. The screen printing screen as claimed in claim 1, the underside and/or the upper side of
the film having a roughness Rz of less than 30 micrometers, preferably of less than 2

micrometers.

3. The screen printing screen as claimed in one of the preceding claims, the masking layer

20 being formed from an emulsion, a dry film or a solid resist.

4. The screen printing screen as claimed in one of the preceding claims, the masking layer
on the underside of the film having a thickness in a range from 0.5 micrometer to 60
micrometers.
25
5. The screen printing screen as claimed in one of the preceding claims, the masking layer

being formed on the basis of polyvinyl alcohol.

30 6. The screen printing screen as claimed in one of the preceding claims, the masking layer
being provided in the recesses of the film from the underside of the film in the direction

of the upper side of the film, but not projecting beyond the upper side of the film.



10. The screen printing screen as claimed in one of the preceding claims, a spacer element being
provided on the screen printing stencil carrier and/or thﬁ)screen printing stencil on 20their/its underside,
which spacer element is suitable for arranging the screen printing stencil carrier andfegggseieen printing
stencil at a spacing from a plane, on which the substrate to be printed is placed. 11. The screen printing
screen as claimed in one of the preceding claims, the screen printing 25screen having a frame with a

clamping fabricfor clamging Baﬁlﬁﬁg@@ﬂdﬁrmtmrﬁ&anﬁibﬁ@me procddifeqraas MntingageraaReas claimed
in claim 11, the clampl rier beln lne to one another by

g fabric and tlz) screen p CI| car
means of melted pRSHE B AT SRR PeREY ALIHHES de S0 AL S Bt R Sen prnting
stencil carrier and raekbr phthieatlampithgdsrieacto etching medla

5
8. The screen printing screen as claimed in one of the preceding claims, the screen printing
stencil carrier and/or the screen printing stencil being configured in such a way that a
projection protrudes into the region of at least one of the first or second recesses and
reduces its passage surface area for a printing medium.
10
9. The screen printing screen as claimed in one of the preceding claims, at least one of the
first recesses having a printing medium inlet opening on the respective upper side and a
printing medium outlet opening on the respective underside, the surface area of the
printing medium inlet opening of the at least one recess lying, in the case of a projection
15 perpendicularly with respect to said surface area, at most partly above the surface area of

the printing medium outlet opening of the one recesses.

10. The screen printing screen as claimed in one of the preceding claims, a spacer element
being provided on the screen printing stencil carrier and/or the screen printing stencil on
20 their/its underside, which spacer element is suitable for arranging the screen printing
stencil carrier and/or the screen printing stencil at a spacing from a plane, on which the

substrate to be printed is placed.

11. The screen printing screen as claimed in one of the preceding claims, the screen printing
25 screen having a frame with a clamping fabric for clamping the screen printing stencil

carrier.

12. The screen printing screen as claimed in claim 11, the clamping fabric and the screen
printing stencil carrier being joined to one another by means of melted plastic, the plastic
30 having penetrated into depressions or holes of the screen printing stencil carrier and mesh

of the clamping fabric.



