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*159159* WD 2004/ 106 4/ 050389

Mask-ret ai ni ng devi cemmﬂmwm nrelates to a

device for releasably retgbping a mask in the form of
o o uLdes8d rame, 5 stressing nmeans BAIYEP20104¢1050389
the linbs of the frame at the edge of the mask being
provi ded. A device is known from WO 03/04719 Al by
nmeans of which circular mask is held. The device

: r frane. If a radial stress is
applled to the mask held by the frane, the sag in the

C:Fl’l;.]t ery %111@1? nagglagegedgged? ! ﬁenili%eca%%r()f r'@.%‘é%ably

used i T Radow proce
nietadzing he SeEFER oinetdls ef@mmfo aoeractgﬂeularsriéraﬁne'

dét?f@é‘&ﬁg?‘bﬁééﬁné hgniansubst 3 &chdul { figs abk JRABNErame at

sk 1s |I7ned on _ the, substrate using alignnent
n‘ial'l‘?(sedﬂ?n%f i %h%Io‘PFéSk o‘bﬂ’&%lﬂ”f/ov%e%vm d al i gnment
errors, the alignment marks which have to be |ined up

to b I h
R Y oy I R
ah socinpotaant mask naskshewntdi.chThee me'dCbel gemprises a

Suﬁ?f’éuﬂf f%gmghatIf’mSn AR 127 %tré@gd i@sS é. Bgledeo the

i'mum di st ance Trom strate or
am®$lel i’lmlﬁar}%b/ st‘—h%ctfmamﬁg dhe haag s&Bsttrl'ﬁ ecelEi'e%¥ cef the

fREsEeCY | R@aRekS atg alro @Larseaddf Z%Wu%éamﬂi the
195 33 402, US 5 186 975 and US 4 676,193,

30
i FRRAPY ORTPSCEEsed tort & HERSH T oF° pPHULBEAG §he sag to
denabee OfcHelie genbei Gligeed oa mhoim zdhgr sk abgve the

The OP achl ev g [ nt descr
HERAPLREL. | RS E Binbll ' SRR Soger i e 1o on
thhestselsstngteBSuﬂEIa@s abienpent| tm@rk%i tyIlyis 1is done
gg{:ﬂ:gfﬂl é NGRI§eRh S gntaingh epgags, onckhde dMdament
edge at cf ose | acent Iocatl ons. The'individual
sPArkg éqbé.@é'ht%ave to be lined up need to be as close
together as possible, on account of the limited depth
of focus. Minimizing sag is also important for masks
which are used below a substrate, so that when they are
used as intended they are at a minimum distance from
the substrate or a preliminary structuring on the
substrate. Devices for securing masks are also already
known from DE 195 33 402, US 5 186 975 and

US 4 676 193.

The invention is based on the object of providing a

device of the generic type for minimizing mask sag.

The object is achieved by the invention described in

the claims.

First and foremost, claim 1 provides that the stressing
means have a multiplicity of individual spring
elements, which engage on the mask edge at closely
adjacent locations. The individual spring elements
develop substantially the same stressing force, so that
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devel op substantially the same stressing force, so
that | ulOulllllllvuiu WO 2004/106580 - 2
PCT/ EP2004/ 050389 a virtually honogeneous tensile

%6 €504 SL@¢pd0 ed to  the edge-of the neekr/EP2004/050389
deformati on of the mask associated with the

application of the stress is therefore equal at any
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Siﬁ@i:’?vﬁaﬁ&@x's'gi{lﬁgy @it espandod 01648 whitihgel ahese
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e Piavdaisdatist an Pl e, Hhank,ah (g, 1 cas
skpesagBY SiHd paletafica Mutwegn3Otlsé opdotBheapprdkiestsely
of the |eaf s r|n S IS

corresponds the width of a leaf spring. Furthermore,
it is important for the ends of the leaf springs to
extend approximately orthogonally with respect to the
mask plane. The mask can in this case rest on a top
side of the frame. The leaf springs may extend spaced
apart along an outer side of the frame. The comb cross-
piece, by which the individual leaf springs are
connected to one another, can be pressed against an
oblique flank of the frame limb by a stressing strip.
For this purpose, the stressing strip forms a mating
slope. The stiffness of the leaf springs is
considerably less than the spring stiffness of the
frame or of the mask. As a result, elastic deformation
of the frame 1limbs on account of the stressing is
compensated for. The stress which is applied to the
mask by the leaf springs is less than the yield point
of the material of the mask. However, the stress is
sufficiently high for the mask, the size of which may
be 370 mm x 470 mm, preferably 600 mm x 720 mm, to sag
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consi derably | ess than the spring stiffness of the
frame or of the mask. As a result, elastic deformation
of the frame |inmbs on account of the stressing is

CRWOP20G4) 06580 . The stress Bhich is apHATY/ERD 047& 53389
mask by the leaf springs is |ess than the yield point
of the material of the mask. However, the stress IS
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5 as 1 ntend ed material in the %orm

aBRBs ROV OB |BH\PEHRTBEEUGTRES rﬁ‘&Fg?‘é 8 rfaacseu]%ﬁtraate’
Sﬂhsbé@teculaﬁ @aﬁa(pdfﬁnwfghaaaremhegﬂaysceThe used in

CPaEichlar s dhd "publl L | BhibOnddddhs | Noblnliic 1avers
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pgggHEEPkEQM:TﬂEtﬁg @st%%6&hcép1¥§h§)1m1tatlng flelds

ating and en| tating fiélds are | ocat
adparede)to Itelﬁe'lt!ﬂ Gimg aQIPq‘]ggFPQPdsm”?ﬁElnﬁl ¢ s‘ze‘_’lre

:Cl.snglbgtfagg agﬁlaee{aet W@SS feﬂeanﬂlﬁé)olrﬁit;]a'hfngl nfli¢idisial The
y e, separated from ne anot by 1

of 1§pdc & E ﬁ'&’g ﬁ(ﬁ% TS ?gn %gt%dppfﬁgr? The
tgnﬁlﬂelﬁuaul rfg.eﬂfdst e yeisd sepalraneﬂhérstma@mw gnatdwss by
above the pre ct r gt I

nRe I m A s nce ro‘#ﬁ;?% su@strafpeé Siﬁ gl ?ﬁ%neﬁl&ment
rrptrlwrv\mcehtaﬁe caatieng i péd Whe apasknhawest anmtﬂﬁerm%ladow

2 r6E§%§m§%JJé”%ﬂ@e @EOEEEﬁctﬁyéan%Ub@Qﬂ@ﬁg|ﬁ&kes place
operati on, erraskrests on the substrate.

partp@s@lmtmq"s HSHANGE HEW FHE HRIPHERN Y | a{]%%%ment

MaakisnaviofcH hgreagle ase t Dénédany sadest 'ahénalalty a 26inimum
t akes placelntvvo st eps. Wththes%r ngﬁrlp

r SiELeDEe i EXOW t Ot Re 1T 1 ngd d’ﬁs esSoy, thaating
Wbtp@rart&ﬁn i stiné ameskontestheonofhs deubstratet r aﬁﬁer this

Ipurpose, it is lowered after it has been aligned.

The mounting of the mask on the frame substantially
takes place in two steps. With the stressing strip
released, i.e. with the leaf springs unstressed, the
metal mask is placed onto the top side of the frame. In
the process, the ends of the leaf springs pass loosely
through the associated windows in the edge of the mask.
The comb cross-piece, which forms the fixed ends of the
leaf springs, is in this case 1located in an open,
obliquely running gap. If the stressing strip is
displaced in the direction of the frame by application
of a force, the 1leaf springs are bent. This is
associated with the application of a stressing force,
directed toward the mask plane, to the mask. The angle
of inclination of the oblique flank, against which the
comb cross-piece is pressed, is matched to the position
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the process, the ends of the |eaf springs pass |oosely

t hrough the associated wi ndows in the edge of the

mask. 30 The conb cross-piece, which forns the fixed
avols2@f4 fhess8@af springs, -ig in this cRST/BPEMMOA 050389
an open, obliquely running gap. If the stressing

str:p IS dispLace? in the direction of the franme by
application. of a e eaf «SREL .

ThE <t uEhaath P, BRE reRRrRE "Ths BEAREDs TS oB " the Leat
s:tp:emgngntorsa&h @lrUeVedthQWarblh@heswmginéomﬁ is

f 3t £ POl %‘?—n t%\f/ﬁhe bRk 'ﬂ&iéﬁgatﬂl’%‘ Yichle PBLhEUGE the

ch the Cross-piece I's pressed,
|rsafﬁ<armbd0fotlt1¢lem§>%1§rtu on WD 2004/ 106580 - 4 -
PCT4$P2004/050389 5 of the mnndoms in the mask or the
stiffness_of the n such way that _t
s@?e?ﬁﬁ‘@%ﬁ’cee'?k%o‘%ﬁﬁ"f c? n l’&? " a‘iﬂto%ellgwet’i? ained
ybeléwpaiith afefdwendat eoi aheofaddempmskingndeawippary in
enbodhnent of the invention is explained below wth
r%?e ehce to the acconpanying draw ngs, in which: 10
fig. 1 shows, in plan view, a nmask resting on a frane

' Pl% he, St ERSRENg 190?1%.&10 Rriekp, fd dmadk SBEWEifAgsbae avifmime
he"direction indicated by, arrow Il in fig. 1,
flg. 3 shihstheseEredaing P?%ét??Pllll infig. 1, with

tPF posi tion ofda | eaf spring in the unstressed state
iLlustrate ot ~dashed I|ne 20, .f i S ,

i figstfat P ﬂwés |ﬁlg|g pﬂlorhs d%ﬁéﬁﬁgéqj¥ﬁ§}égked by
after | oadrngw 25 ingfig.shows a detail corresponding

to Vinfig. 1 taken fromthe surface of the nmask,

and fig. 6 shows a section on line VI-VI in fig. 5. _
TRagdedi cBh@WBCR SECHAOB CBed i T -Sddnpitaritg- 1. with

the position of a leaf spring in the unstressed
state illustrated by dot-dashed lines,

fig. 4 shows an illustration as in fig. 3 prior to
stressing but after loading,

fig. 5 shows a detail corresponding to V in fig. 1
taken from the surface of the mask, and

fig. 6 shows a section on line VI-VI in fig. 5.

The device which is described in the exemplary
embodiment is used to produce flat screens. In this
process, individual light-imitating fields are applied
to a substrate in a grid which corresponds to the pixel
resolution of the screen. For this purpose, the
substrate, which consists in particular of a parent
glass, is pre-structured. The size of the substrate may
be 370 x 470 mm® or 600 x 720 mm’. First of all, a
rectangular field grid 14 is applied to the substrate
15 by means of a photoresist or some other polymer. The
rectangular grid comprises elongate fields, of which in
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enbodi ment is used to produce flat screens. In this 30
process, individual light-imtating fields are applied
to a substrate in a grid which corresponds to the

piced004 £B@8580 on of the sersen. For thPCTYEPRODE,/ 050889
substrate, which consists in particular of a parent
glass, is pre-structured. The size of the substrate

may 35 be 3 X 470, or 600_x_72 ' of.

a?%/‘fh a®@PEc g‘ﬁ&&l af?lef% dE%]f‘F dalllmilg'app i‘g%é%%’ t%g each
seHosd rane £ i1Sldyimbtatse of red photwe esy syeblowone ot her

pol ynmer. The rectangular grid conprises elongate

fields, of which in WO 2004/106580 - 5

Prive EpR@oa/ 050889 EdehdsaBeMalr 8 PREMNESTE ¢OmPRYRQ0 K.

oquailgffgw i %&@ﬁhd?ﬁaéfe ni&lsﬂcth sf%! %dimgtsa[)’ tmg nagiclh) uafter
el | ow. e W o] e fie ma e hetween_2
aPRS DBBOT 293 UFkIRDty, WCHOHQ&SEn&gks%Bserﬁb#?d? 19% the
Wlﬁ'a§]h, af&bfotv%hr s | Eiiendadj usieenbetaeen| adet edupporhe 14,
pl ane o e sk above the fie - I i he
s%’ﬁ’f)oﬂ"tsfémt,:o gégoﬁ&%d fo l(?glpeorsi %ggufgtﬁg? s%r Yﬁ?g?%ﬂlf he
WEidlast hurfing dsheDudéprs itheoniepdsi then lgfghthelmitating
18bLelm a1 08ci0 calkelan ) Naeals £858s0Nde aciBlBd are
o e fields are provided with a nask opening 12. _ .
pyavidedt avithg 2ndteff al PHIUsel 4 hr (5?1‘89?1? 1S %ﬁglng
ORgPLRYald nfithee feHrBWfh aEh0SOha sl @paeing n1prder the
nse on the layer structur

to cond 13, 1 '

iﬁﬁ’é‘i“t Qft AFRAEP R FasHETCSwWFC P &R 71 g?héﬁhgfhgn the
t DayerdetPucandechBsi sts of stainless steel or a

nol ybdenum al oy, be uniformy stressed in its plane

of extent. Only in this way is it possible to ensure
20t niis nbhperkanh thatcdhermaskt fe sich HRALF oL late o0

di:ﬁéorttd#nsfagdéee%ﬂa/ abRLiseLi oF drdfitled faeeel or a

stressing to be honp eneg&s, o that it can b takfn

| FOSYREEBUM 3LAoUhe P S CGHEIIL G655 he gt Of

t BerBRek ienpprfiiateds | wahasisv ndowpodsible to ensure
minimal sag in the center of the mask 1 and for the
distortion produced by application of the surface
stressing to be homogeneous, so that it can be taken

into account in the mask construction.

The edge of the mask is perforated. It has windows 6
positioned one after the other in a row. The length of
the individual windows 6 in this case substantially
corresponds to the spacing between them. In terms of
size, the windows are approximately 10 to 20 mm from
one another.

The outer sides 2'’ of the frame 1limbs 2, 3 form
oblique flanks 8 located at a distance from the top
side 2'. Opposite the oblique flank 8 there is a mating
slope 10 with the same inclination, which is associated
with a stressing strip 5. The stressing strip 5 is
located on a step 9 which adjoins the underside of the
frame limb 2. A comb cross-piece 7, from which
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positioned one after the other in a row. The |ength of
the individual windows 6 in this case substantially
corresponds to the spaci ng between them In terns of

siGe2064L10658pWs are approxsmately 10 PCT/ER2004/@H0389
30 one another. The outer sides 2'" of the frame |inbs
2, 3 form oblique flanks 8 |ocated at a distance from

the.to sjde 2' it h [ .

et vEeval Se3d oBEEBGR h TRE% RSV niT nEiFonfon OF
V\dtniﬁélsg siassmr’rat;aﬂ ini tthiz sobkiguegsdoti pfdrmédeby the
stressing s S d '

AP STRAST et [arle, G “PRE” PLinS) FRYOENEY, n the
cposseps ececlig femlm \/\/ﬁi’phOf/\DthM/lf@éssgpriags 4 engage
Fﬁ%ﬁg&g%h@f@ﬁ%%dw%d' &1 fhafnbeabigepningse 4cheafladway in

ormo tines, is located’in this obligque slolt

f SRERd ByMBERBET| Hdlathedhel 3 gPRAEIORE nhi i AF sFBPe 1o3F
éﬁpgiﬁg%hfﬁl pr@ﬁetéﬁd t _i@d;maﬂﬁrr{ﬂtelfy t hertra§onpliings wiith
e ro e. W ndows 6.jin e e ;
nh 'ﬁgic}:ntosu eamﬁﬁﬁnéfqatrheat the ttél%d %gl?%%%% %‘tggfg et
t hRitkafthespconys droxs gpiecepprioxpeatel \flatt hagakasty the

. sp 04h I 4 N tregse
\Q{’%?é,q{l:én F%ﬁﬂgh %h_gorggﬁ’glegrglgg-lnil‘;ecgﬂ,ép%ea?g'fF%?e Leat
agREhBESt ke SrPagsl i uePTearkessed ERBLAAR 4§ JRspavimlows
tﬁg | eaf springs 4 engage in prestressed fashion in
the wi ndows 6. An unstressed spring is illustrated by
dot-dashed lines 15 in fig. 3. In that figure, a

dgﬁ%ﬁ%g&é%é&@ﬁaﬁ% Wilals tideee dde afy sioti mdpshed lines
stressed. an be se m Li e afy 1SRIGHRGS

4 8r l‘-"‘e‘vejrﬁils yfgpgg‘g& a%gg‘%&?’r 0%1 gineer?O a{;negs{qh%irls 13;'?:51 by
diwstiahc eh20 1befwepmingem dgbstxaereghly corresponds to
their width. The space between the individual |eaf
springs 4 has a rounded _base 11. The_l eaf sprjn

cOfsi A’ &e sfeen dromnfifer 2suitbl &€ te"f‘§)‘é’rr.1§§54 are

EacRndly tBgatesal aphrt oufrdn amgnd | BStAer3 nEkebedistance
between them substantially corresponds to their width.
The space between the individual 1leaf springs 4 has a
rounded base 11. The leaf spring consists of steel or

another suitable material.

Each of the total of four frame 1limbs 2, 3 may be
provided with stressing means of this type. In this
case, the stressing means which are associated with the
narrow limbs 2 may have different spring stiffnesses
than the stressing means which are associated with the

longitudinal limbs 3.

The frame is loaded in the released position of the
leaf spring illustrated in fig. 4. In this position,
the stressing strip S5 has been displaced back in such a
manner that the oblique gap between the oblique flank 8
and the mating slope 10 is wider than the thickness of
the comb cross-piece 7. The comb cross-piece 7 is here
located loosely within the oblique slot. If the mask 1
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provided with stressing nmeans of this type. In this
case, the stressing neans which are associated with

the narrow linbs 2 may have different spring

sto fioesseE®s58dan t he stressiyng nmeans WPCOTY E®2©04/050389
associated with the 30 longitudinal linbs 3. The

frane i s | oaded |n the rel eased position of the | eaf

[ h h
7 oEleh, sidedt SShtd FhE, oo PiddBohoR | OB Entatigme
rﬂa:tmim tlﬁtetlm:dml |4queo§apthetv\éeafth%pni;idlgﬁue‘lflcaﬂ( be
Senfldhdde 1 fBLLRG SLARe dfe! %%@q%%ﬁamfﬂ&m 6KNa%%n,

cro prece Cross-pl ece 7
htelre stmasmm @bg@py @i BKEnackedophi die t§1|eotdlrletctt1ﬁ>él of

Bk &r%@wZMGMd 1nPEH/ P2@04/I‘Q5.Q38c%.n3thhénplace

pl aced onto the top S

fr ,
t?ﬂe‘“\ézhﬂ%nQQU%*Yt ﬁé Iaé]alf Eé?l rf‘d'?“ﬁi cghmel?)% 3t’ hr3ead €' leat
| 9pBEhy kntiss thenassacisatset istnidowswich Thiae, ditdpdacement

SHECIHLY ol B aLE-Agheds onl nte direction obeS ene

Thi'S can
sann@Wan@basryeadsmﬂ’tﬂhﬁﬁr%#§¥¢|®b§eQSlen fﬁécﬁe@P the

S.pééﬂgl“lhs tRRN 1 dhASSOCh AL &:F) Mthhéhﬁnagksmﬁféerﬁ%ﬂs:.on
the stressing strips 5 in the direction of t

afPBoe FReVArENAdly aavdd SNg% B¢ eRBFLRET &Fﬁ‘gtg‘n ofnhdhe
18rgmekiinbs thespl aneackboantenit ehet Faatapeofine of the

tension force riual | al jover the. ent
I%HgiﬂgofC??EFc¢$%$%F+$ 2%%% &E%SCCSBH I%he
fantepnative otot hEhespmbhgtharméwst i g ofllI heid eaﬂSO
PoLQEafe H,A0nd! LETRALIGL Sl A 08l | yepRUdanRdLote

s a 0sSi bl'e Tor Cross- pi ece
bebahghedyovit obﬁﬁE@@FytﬂnFheré§§§cﬁp¥bn9ﬁe4leaf
springs 4. Al features disclosed are (inherently)

pertlnent to the invention. The IS re content of
Aol o 0faRiat e B3PRACORBarS Ry BTG WdouRBRE Chene to
(ﬁnéy ointrBAtipni or ﬁp@l|c@1s@ndsuseheremqtent of the
ncor n [ QS Uiy dien
aﬁﬁﬁpg bEEA7abRohbnyERY! Bi4riRy! BUhRpka (oY df'tne
prior application) is hereby incorporated in its
entirety in the disclosure of the application, partly
with a view to incorporating features of these
documents in claims of the present application.
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with a view to incorporating features of these

docunents in clains of the present application. 25 WO
2004/ 106580 - 8 - PCT/ EP2004/ 050389 CLAI M5 1.
AppazeiasLdessn el easably retai ning a MPCT/EP2i004 /050389
formof a rectangular frame, stressing neans which 5

act onthe linbs (2, 3) of the frane at the edge (1')
%hgé mask (1) being provided, characterized in that

t essi ng neans have a multiplicity of individua
spring elenents (4), which engage on the mask edge

accordaﬁf%égﬁ%yfaglQ%ygagégi | P8 alﬁpn%cofﬁ%%ﬂ@tW§ in

aim1 or tlcu
tHee ef@rmc RAr ActkaqEANPYIRYE h%’fa"ﬁ%e PREFTFHDG meéaﬁ grich

g%&gfgﬁs ﬁfl@ 13s3RC1 e ﬁdsw bl &nkr a{iﬁtﬂd ndoc (2he3)adg§ar(1 )
aux s reSS|n

(35 FRaTmashalt FoBne8es Aoy idehm Ut Hete T LARE it pat

Iﬂ@ﬁeétwebblhgemMﬁﬁs(navelMJmuuGﬁpxmﬁnmg pbsiiriddrvidual

S$%€£ aggig$e§€§0&95ngwhgcﬁn gé?gogﬁ @ etQ%s ed % (17)

clai ns according thereto
28t chhoael eradpacent t hacathens ndi vi dual spring
elenents are leaf springs (4). 4. Apparatus according
to one or nore of the recedlg% claims or in

parti cAPRRTaBWSr ASTPTH&%t B0 55-adfhr hc Q¥ i 3Bd RaFtigniar
thecbeain§ptheget64) chbheaceepigetiednt @hane tamt:hmlmrdual

the styl t

Bretd EhEneBrEcta) naeEParAL ol Wi g a1

acanrhaupﬁdughﬁcbySG.GhummnteauzeblanytH&resﬁeng member

'ﬂg Vk%ﬁ\' ﬁ. 1504 A) i 8NPRYENT PnYi BdaNe Bh be
B

arat us according to one or nore
oloaﬁed wlébe gméﬁblﬁ%)or1nﬁ°pérFF%QF%FHSCEBFHFh@n
thereto, 35 characterized in that the free ends (4"),

whi ch
t%gc|e§£8§%§FHég 2@%a¥dﬁ§?w g) ggeth%nﬂHSk o%f the

preceding claims or in particular according thereto,
characterized in that the individual spring elements

are leaf springs (4).

4. Apparatus according to one or more of the
preceding claims or in particular according thereto,
characterized in that the 1leaf springs (4) are
connected to one another in the style of a comb.

5. Apparatus according to one or more of the
preceding claims or in particular according thereto,
characterized in that the individual spring elements

(4) engage in windows (6) in the mask (1).

6. Apparatus according to one or more of the
preceding claims or in particular according thereto,
characterized in that the free ends (4'), which engage
in the windows (6) in the mask (1), of the leaf springs
(4) extend approximately orthogonally with respect to
the mask plane.
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characterized in that the spring characteristic of the
leaf spring (4) 1is flatter in the region of its
stressing position than the spring stiffness of the
frame (2, 3) and/or of the mask (1).

10. Apparatus according to one or more of the
preceding claims or in particular according thereto,
characterized in that the stress which is applied to
the mask (1) in the stressing position of the
individual spring elements (4) is below the yield point
of the material of the mask but sufficiently high for
the mask, the surface area of which is greater than or
equal to 370 mm x 470 mm, preferably greater than or
equal to 600 mm x 720 mm, to sag by no more than
0.2 mm, preferably less than 0.1 mm, in the center.
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