10

15

20

25

30

1 Integrated Mask FIELD OF | NVENTION 5 The present
invention relates broadly to an integrated nmask
structure for a substrate, tlo a nethod of fabricating
an integrated mask structure for a substrate, and to
a multi-layered device structure. 10 BACKGROUND

Deposi tion processes such as chem cal vapour

deposition (CVD) and p | C v ur_,deposi tion (PVD)
such as thernal evaporglﬁécﬁﬁéﬂl @mﬁséfl ng are

commonly used in manufacturing industries for
fabricating devices that require different |ayers of
nmetlELDOF INVENTIOM0si t ed. Typi cal devices fabricated
usi ng these deposition processes 15 include Oganic

Li gh 11k | Sp EDs) . EDs .

el act rof tPlsBSEEPBRRS et Bidadv 1o o iftedrpteghpask structure for a
gleambstnatedtdoy mehthotil af fa_beiﬁaﬁr@aﬂi) intédriated mbsk Bir@cﬁ&%ﬁfor a substrate,
el ect oles.within one or nore organic

I aaS@rté%gﬁu’ﬁﬁ%e&%‘“cerﬂg‘@vﬁi cal construction of OLED

di spl ays conprises first formng anode strips on a
substrate and then depositing one or nore organic

| ayers on top of 20 the anode strips. The cathode

StBAGKGR@UNEENn fornmed on top of the organic |ayers.
The anode strips are typically formed by using

td . tolith h t etchij. .
or oces BB BRt-Ria K0P 38 or2al vahgir SRsiatng éav@and physical
t ofapodr deposition @VD) suchpas tHdﬂnaN@Iapotahe?] @ng& h?dt@erﬁmﬁfér@%ommonly
e n PR A Pt R cbieaie etben dri e difpsent evers of
e:m@t'emgs tmb?Jdé;msBed. U‘gpidalfdyvitceafdbﬁéétéﬂ Gsi.ﬂé_tﬁe@@ dapesitdn processes
st ul d. se.. e e. underlyi ng organic
Cdﬁ%@%n%@%pp%gﬁmﬁwaﬂ%aﬂse&h%}t he ca%/hoge stg rips.

To avoid the damage to the organi c conpounds, i nstead

gf " ext?ltEBd_ "areTﬁtSétsro:curﬂirﬁﬁseeﬁtg(EL?_hwﬁdés nﬁwehgt wgﬁtlkgér@#ated by
N rication of an ) e | ntegrated mas .
At ’?g%{r'ﬁs‘ "t%énl%‘?%% RPN Rl BN Pag 8F Bofgorganic EL
bdayent ofita¢ OLEDsyTHeelpiesltefstnforfosONED Qisprp eﬁﬁFﬁs%% ififdt forming
of_ a IF"I e%atﬁ% Skqg\%ttbll es series of parall el
weiiPde SHB5 RSP KRBt JrRasip e SF mase A6 aves on top of
ofth@anadegsinipsC The cathydy stepecare theH formedPfoplof tHeQGE A agers.
patterning or wet chem stry steps are not required

after t‘Iti-l% grfo%aensl.tr?psEa%re typically fomed by using conventional photolithography
and wet etching processes. The organic layers are then deposited on top of the anode
strips. However, the cathode strips cannot be patterned using the same methods for the
anode strips due to the fact that the developer and etching solutions, used for patterning

the anode strips, would cause damage to the underlying organic compounds if used for
patterning the cathode strips.

To avoid the damage to the organic compounds, instead of “external’ masks,
7 integrated masks may be utilised during fabrication of an OLED. The integrated mask
typically allows the organic and electrode layers to be automatically patterned.

A simple implementation of an integrated mask utilises a series of parallel walls
formed by photolithography prior to deposition of an organic EL layer such that
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| ayer has been deposited. To achieve a deposition
pattern of cathode strips, the deposition surface is
positioned such that each of2the parallel walls is

di sposed between the source of netal to be deposited.
Therefore, in such an orientation, netal deposition 5

i ' wh t .
SRRSO PH o oD B4 iy TP B B i
s ieydovinasy bekhedeposie To ethievei ardepbsitidni patteerc lohicgthede Strips, the
g;&?boglﬁbﬂ sall;efgcgé;ilg Pg%ﬁﬁor{ae\ré]l%ugﬁ M@Y?écz%ﬁﬁegéaﬁ%@ Ijﬁqle'f]'%bosed between
ddfe smuicensf rdeipldmbel dmposrlbdaThmeferel ol such @ lmt:manttamﬂ , enetaltdeposition

Th t hi,s nj qu

PRS0 ok e 5 BAF U B8 06 5% 2451 v o
C iepasition mwssiue tto a 1;,ﬁaalclmag effect.aOne imhmtloarof this tesitriique is that the
O@fc i;ﬁg% %’ic%&g%q t{k ?@E)gpqniq | g%x:s tlcgnoa?r}g}pp qufaqms deposition is
desfi rgaui af depositio exfj mameteriaiefedm BAGnalel hot Peneendicalar tetheOdubstrate.
P:T:hhgitﬁlg ttée ecﬁéa#rgote\ﬂab]ferﬁdé n\é\%ﬁtsr {"?”fﬁfg'q&@ deégrvgfgl é%%eylor belts or
s eqtatosstave freduentyeusednat i ¢ patt erni ng of cat hode | ayers,

106 and 108. The insul ati ng base Iayer 110 is 15

| ayor s ORI Fobe S RBaT e of fiesiated fisbke yeing paralel

wivnallg, a tpical dgsigh of hmmt&gﬁatecﬂ araske 60piilieing @dserigs of pillars, for example

SRR SRR et P RGBT SEvos o @ soparter

15

d éqn'cmltdmahn patterihg of aatlgﬂallayeksayeﬁ and 108. TR m%nla&ng'lﬂélse layer 110 is

oA E G 00T PR pPie o o Bk et Th g 168, 261 ahoce tayer

| arld2 ]:ﬁ)&agaﬂmseﬂwemthecmgamtt hagers] ﬁﬁ&xahiﬁle 004, tahe typicalypabstAL (or thin)
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faormn 115. suffi cient cqnti nuous

(T SeRoumaBY F uiA R el i oA G505 iion of e
mcgammam, fadxaopletiosows of fabricated strips of
cat hode layers, 106 and 108. The required profile of

th il 102 Iy dependent on the relative
o et AP Gioteade ol e b et ERoBNs el gnawe fist feumaterial of

S athotialayers] 606 GR@reB0ddbs it ICBRUAE sldbe 124 of fe' ;Sil‘}Hr a02 forming a
pi.llar na require off-axi s _deposition a
DT S8 8 ﬂef{twgh'ﬁ'f 80d gertinupus: forlepically FRANGFY aciss the pillar 102,

i Swl'ﬁdh Wouldl epsr d@ﬁéerit’ Povid) 6f BRI tAks Mtrﬁad@flaié@ 106 and 108.

o Rt o &l ik 132 | pkcnly dapendpni eribe Siatssorientation
Ofof cthé hﬁﬂﬁ:dead@cﬁntsoﬂ Ofpupdedtol @% sLibstReid 146 0Thereford gﬁllthough the

roduces excess scattering a

%50 WA APE et FeasiTe Sthaxislapositioneas meniionad in the previous
| aamn&]u%;lﬁlem‘llat he2 i\‘al ﬂﬁ%eﬁ&‘ndbﬂaﬂo&fhetd%%oﬂldﬁ aHglel 82h8RYurce since

ne co ti nuous 8§ electrically connect ed across
tﬁ'%e

e ﬁfeeﬁv nstancee where geRpsttign angle sjay capse shnstsef ggiacent strips
anf eath6dd lagers, TIBUN TDBY InQsefiifibn, if the deposition process produces excess

scattering and is thus insufficiently unidirectional, the residual iayers 115 on the sides
114 of the pillar 102 may become continuous and be electrically connected across
the integrated mask 100 via top layer 118. Therefore, an electrical short may occur
between cathode layers, 106 and 108, due to deposition processes that are not
sufficiently unidirectional. To avoid shorting problems with typical integrated masks,
materials and deposition processes are typically limited to those producing relatively



bet ween cat hode | ayers, 106 and 108, due to. deposrtlon
processes that are not suffjciently unidirectiona

To avoid shorting problenms with typical integrated
masks, materials and deposition processes are

ty |caIIy limted to those producing relatively 3

sEAlar seattedpneiedts hgr ermuis ddiym fin exdaiTe) Patiemingintememiting

OREDE % fy f)lEQ)y I‘%@&I§ BEMSrRRd ivithiRPh ﬁ'ﬁ%éré 8 %haskd- EPBVDSor guttenng

typi cal dly performed with such integrate
iSgRAUGH or sputtering is required. SUMMARY In
accordance with a first aspect of the present
' ion, there is provided an integrated nmask
SQW‘Gre for a subsltorate t he structgre conprising: a
pillar structure forned on the substrate, and at
I eas one structure defined between two
S uba AR EAGe R P BeRtal Pesbiprat dyeaiaTe Meris Ripeteg an
m’td@m}t&ﬂ |nhak sHUCIURS fbF & suMéﬁéttél meastrd@ﬁﬁ'% |c@ﬁ\|pﬁ§|n§ Qﬁpw dtructure
surface a ructure i's not in a
OB s BR A 2t e ool 8P st SEPEs g o
srﬂfstanhellwvzdnlformurgf\aaleswﬁceﬁ dkiegdiag @rmgtthe piial b@lcture, wherein a
ruc ar structure se, one or
oFHLIINE fiah <LfEsBiar sthBmatbiirein ot o bRk sin R flside of
thplgabatrummerrmldi pbitign ofthaivall eaddce@rndiph g akkepitdrdeucture.
surface extending along the first direction; one or
nore barrier elenents fornmed on the substrate, each
Thapillae strattene ntaytr&imngumbraecemmomw gillaf eldheerte foragidagiethe

f il I ., ,wh in th
sisffier tHebHET bRt Biora et Cieeharae Do Slash Steiie
arbh@therrwmed:ticmeomlq)ran@etbarrer eegfeaehaﬁah@teorswasablﬁsate , Baeh

[ ends_bet ween the. barrier el enen
o8t BRI BE Be e, e B e FEe T aUE Si irtrces §f P BUSr
elbmeat, stiefelicite pap siractuefis Héfmed bbtidenttie baier lamenteand the

crosi sectlonal shape of one of a

| t h
fegP%gQE@ﬁgﬁpﬁfﬁtrﬁégggsge SUEHScircle, a partial ellipse,

and a rectangle. The retrograde surfaces may have

respectiye cross-secti es of one of roup,
TRERT Shialfe P SRheten B dlehotn oo Baedive
ad)adent edtroglalle pidle sufisksad a sufRr PoRtibnlof i@k Rate The

pillar structure may extend on the substrate in a

di rection perpendicular to one or nore contact
Tisd barger eldnteritembp hﬂ%ia Eross-betiontd shdt & ondofé gidp ebnsidhiAg of a

S#ﬁé;'@teg%ﬁg%r eqliﬁgg and a rec?ang nge fromabout 1 to 8pm

The retrograde surfaces may have respective cross-sectional shapes of one of a
group consisting of an inverted semi-circle, an inverted partial ellipse, and an
inverted rectangle.

The pillar structure may extend on the substrate in a direction perpendicular to one or
more contact stripes to be formed on the substrate.

A width of the gap structure may be in a range from about 1 to 8um. The width of the
gap structure may be in a range from about 2 to 5um.



gap structure may be in a range fromabout 2 to 5pm 4

I n accordance with a second Aspect of the present
invention, there is provided a nmethod of fabricating

an integrated mask structure for a substrate, the

nmet hod conprising: form ng pillar structure on the
uBerdgnes WiiRP BBYIRdREPSEL Pfelii@t presrnt daysntian, thgre U eprovided a

sefonest ReRwRAE drivihtsgriel anbbidlstiictG@nioPdMsiSstad, | the method
surfaces _extending along the pillar structure,

CRRising: forpibeta BilerGtruplEe qruthe sihstraleeatst fosaipl ajdgrst one gap

SthUcHRd dEfedDeien' tho %ubétiaﬁl%ll?f:oﬁfbﬁm%ﬁlép B RieES b%néﬂﬁg along
gap structure, said portion of surface

t he
@ﬁtpé'ﬁmtﬂ@fur%\wﬁge'rt #peorien pidhe well getage of eamgaﬁétrh@urermpot ina
Iﬁ'férﬂi sighefrdrR blisiag oPihe g‘éE stHRét6re ?éédi Bbrti6h Sﬁﬁé‘%ll Qurfatca%xtendmg
illar _structure onthe substrate, each [ar menb
ﬁﬁ'%g thg piler staigl¥e.one retrograde side surf ace f or mi ng
one or nore barrier elenents of the pillar structure
on the substrate, each barrier elenment being adjacent
Bife rethed anqle comgFisRIdoRnine e PRERYE Rifaroplemeints af the pillar
ﬁhﬁ:ﬂﬁ@ton tﬁé‘ %t]bgntﬁﬁé dalof p‘ﬂ%P n?énﬁb&tHé'(/ﬁg'a? it | bﬂ@ ‘Fletrograde side
bet ween the barrier elements and respective
HHfaceefermiagrou adeicse darder eladeants méhgmlﬁtstumtuweeon the
dIM%trest 8ch Q&ﬁéYe&QmEHleoé?ﬁd' Eﬂﬁﬁenﬁlo%g%?ttﬁe ?é?l%g&ﬁi% side surfaces

respecfl ve acent retrograde si sur
@fmrfeaeléarp%!emea syeh tivat the @@prséwturqrhﬁed@fmdu ketweee rﬂwbsrner

SBYeM8%Rd theGeaReNRAd Adc@ﬁﬁé nﬂ}étﬁbes.@é s(if3e eOf @ group
consisting of  a se C|rc €, a parti el lipse, and a
rectangl e. The retrograde surfaces nay have a

FROSp SRAL %qﬁiay% gémfé@ﬁ tRE b@rrﬂ-ﬁ%‘l‘&n Qna?}'dslf'\ler}gs%ctlve

an |nverte sem an inverted

atirreatreirngrede side su@eaﬁga eurfama)omohloéthesaubstcat@r e may
extend on the substrate in a direction perpendicul ar

to one or nore contact stripes to be forned on the
Bspeariertelementsundy havsta croes-geqtiosal shapefenaef a geuprcoasisting of

'criS?é}ﬁC%ufcfeOH‘ Rﬁﬂélhp%et&asfmcta-ﬂg% wi dth of the gap

a ran rom about 2 to 5pm The
pillar structures nmay bere formed utilising

%Fﬁt&#g@@r gﬁ‘g%(e ﬁ%era%léei Cr?%ﬂ?eeﬁg oé%l?srr]a%t{er&cér#g 6Pa group
cosisting wé an iBverted mrmmr«timm werted patiat dlipsmend af inverted

I%&gné]élesent invention there is provided a nmulti-

The pillar structure may extend on the substrate in a direction perpendacu[ar to one or

more contact stripes to be formed on the substrate.

A width of the gap structure may be in a range from about 1 to 8um. The width of the

gap structure may be in a range from about 2 to S5um.
The pillar structures may bere formed utilising photolithography techniques.

The piltar structures may be formed utilising wet etching and lift-off techniques.
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| ayered device structure conprising an integrated mask
as defined in the first aspect. 5 The device nay
conprise one or nore of a gréup consisting of an

el ectronic, a nmechanical, and an el ectro-nechani cal
devi ce. The device may conprise one or nore of a group

CQH%JCEG@QIS%%Etﬁ.afth@ ,aggl%g log mesﬁjegé/néli@gpﬁgr? Og%gstnsl%g ed a muiti-

array o otodio a mcTro -

syayased (derioB) strudurge ooroprisiMRlaBFinRigBARE RSN a8Fddfided in the first
15 Enbodi nents of the invention will be

better understood and readily apparent to one of

ordinary skill in the art fromthe followng witten

d b D e..onl and Ln .
cont? Slcethay, Gimiite Ghe B MR or gltupr Consiging o 2 glecronic, &
sdheghanical, andan eleciro-mechanical devied. a section of a

typical 20 integrated mask. FIG 2 is a schematic
cross-sectional view of a section of an integrated

anla'B‘le daviceguay demprse\biéonmorxafpgreup msbnsiémf.a} flat parish display, a
t emati c_Ccross-section
o Bl O Bl T ol SRR S5 s s

i idedigeat ed mask in accordance with an exanpl e
enbodi nent. FIGs. 4(a) to (e) are schematic
cross-sectional drawings illustrating a 30
fabrication process for an integrated mask in

aciigféj_qg ' eﬁq% pment. FIG 5 is a

sc erratlggg\gﬁsagggi% Vi |g\’ﬂ')ﬂ\?’mg&g%cti on of an

integrated mask in accordance with an exanple

enbodi . El 6 1s.a schemati .
cross-gﬁ%’?%ﬁ%"%/iogmﬁgf inyepion i"UEet?ﬂ bﬁi‘%‘ff&&fﬁ'&)@e and readily
neEppatert ito sed dfmrdir?gqbgkiltatﬂmn; rghér_?ﬁfﬂ'%[)fog%ﬁ I Pﬂﬂéﬂ O\Irﬁaescription,
WbW?J]oPé%m%lg onf§ , an 'irq%%ji.mction wfﬁ‘u khe draw?ngs, in which:

FIG. 1 is a schematic cross-sectional view of a section of a typical
integrated mask.

FIG. 2 is a schematic cross-sectional view of a section of an integrated
mask in accordance with an example embodiment.

FIGs. 3(a) to {(d) are schematic cross-sectional drawings illustrating a
fabrication process for an integrated mask in accordance with an example
embodiment.

FIGs. 4(a) to (e} are schematic cross-sectional drawings illustrating a
fabrication process for an integrated mask in accordance with an example
embodiment.

FIG. 5 is a schematic perspective view of a section of an integrated mask
in accordance with an example embodiment.
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In an exanpl e enbodi ment, with reference to FIG 2, an
i ntegrated mask 200 conprising a pillar 202, and
barrier elenents in the forméof hunps 204a, b di sposed
next to the pillar 202, are provided. The pillar 202
and hunps 204a, b define respective gap channels

206a, bFIGTrEe{Q Qtg %ﬂé%ﬁ%@ se gaglo 'fr?fla‘? A Isgpl? fa an tr}/tegrated

of similar StrucCures

dirspes edtilised pdm da c tabsicatian iqm’bbesn eihe@cbﬁrﬂﬁ!ﬁcefwfth an example
e ? The pillar 202 and hunps 204a, b are in

the Tormof strips which may stretch along the |length

of the area to be deposited in an exanpl e enbodi nent.

t he gap channel s 206a, b
f(r)t?értg I'ggi?vveen ﬁ?ﬁgﬁm 202 and the hunps 204a, b
provi de "dead coners” 207a b that effectively -
separ atla anog(antﬁe embociamentemtidwemnt@cb PiG:r2, tdnetmegiaiearmask 200

2Ry 3P 27 S AR Bl oy bbb ne

| it Q’l&)}ﬁlllaﬂ?@ﬁl arbrpoovided! Sihdeilaf 2mmm<gamnp£mnlldeﬂ?e0@§pectwe gap

25010 208, 8 el AT e R S st
Adepaateshinl gayallet arel dhqusecri] aavtﬁandimiﬁzrgw%otamﬁwmtrgm f—'t{r example 210.
glr-@%t ia'r 5@% %bg gk@bg 2@4:15 8Sarr%:r£ e rigﬂb&ﬁy strqtﬁi"i glong the

i siengtfeofatheareatetneideplmed irtarwxan‘fpleaémbcﬁtﬁmbiﬁtt ing |ayer
(not shown) deposited prior to the deposition of the

| der th
over han e SR mbefinl the bed charBeb AB6 R e petwesn the piler
i 208laad WMWS/\EHB ] b"ﬁ\iﬁe pdeﬁd&!bi’ﬁd epsh t@Dﬁ'tﬁﬂJ trﬁh@ﬁétﬂ@élyogéparate top
odl nen e u
b eEea ri’i?‘% ?ﬁ?@%ﬁ@@ﬁ%ﬁ? IRto, SRS; §o:3S 19 aif@%eqttqah@omng In

ﬁ@tl'mrwonis t%é'deadéoorimsi'gmﬁ%are i’tblt lirﬁ@ lind wb:gmfr&ﬂ difside of the gap
r a ol | owi n
[ SRR 2eB TS0 dépostiorh faRes, Bherinat ont 15 'daag Somest 2072, b

i fin theezamplarododinisht.t he exanpl e enbodi nent i s
described with reference to FIG 3(a) to (d). 30 Wth

referenc rC|aII avai |l able .
bost o | detinBaly, G nuivRh 208k SHVE & st cbavaning elsctrical shorting
elbetweendthd aymsmSéiectmaieazgj aﬁa thghe réié&.-o%@@ (ﬂbt SROMY). This is
1§gg revol uti tm & dogg{ about
Ause ungyen Bf’ﬂ Qn.efgn ilngg)@ n Bra@@d sggwrgmpsn;ed prior to the
1@!@p6§iiﬁm o%ﬂbﬁlbp&léﬁtrﬂdé @ver thechilraPeslal "c’acta'urt dirifeY 'ti?al &lerhangs
ation ure . nercury | anp operate
[ 2088 b fnich Byl oo e Rt on gl todmiwearb tbloer piectrode and
t ieobottora electrode. In the example embodiment, the humps 204a, b partially
extend beyond a vertical line from the corners of the over hangs 208a, b, as
indicated as hump portions 226a, b.

In the following, one fabrication process for fabricating an integrated mask in

accordance with the example embodiment is described with reference to FIG. 3(a)
to (d).

With reference to FIG. 3(a), a commercially available positive photoresist
AZ4620, is spin coated onto electrode layer 303 on a glass substrate 302 at about 1400
revolutions per minute (rpm) for about 20 seconds. The photoresist layer is baked at about
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phot o- mask (not shown) such that only the portions of
photoresi st that are to be renpoved after devel oping
are exposed. The photoresist7is then developed in a 5
commerci ally avail abl e devel oper AZ400K to obtain
structures, for exanple 304, for fabricati ng hunps.

PR SR A AR § e
atMeisuytlarnp opeTated at apoweras abait nﬂﬁun\e'&:nf"m‘r abuﬁﬂb&bconds through a

t nb t, .
S ERRBSORE byl BEnCATSH, B RAR b sttt are to bo
f i remopedbtafier develogod drg expostd.| Tine mblocssispriochas devblbped in a

an‘%]ﬁnlspe'ég e{m‘&gout9 elgﬁé nﬁ;@&ﬁggo a?t#r'ﬂsﬁt'?’gtf’gego ‘%\' qlgégp% 304, for

3(fabricatimg hunepsexanpl e enbodi ment, each -hunp, for
exanpl e 304, has a sem -circle profile vvith a base

i dt h A .
01, B W ol GEL GBSt A e s, o
hoaxamgple 584,i isgpast-baled Theabduly 1201 w;} dro&ioleasi St m%Q%]s Sor funher

e .

S, A A BTG 15 il L0k ! Bt i o

uI negativei dsy &m plmreslstmaﬂuymi}nca Iegnlgftloprzpemﬁs ﬁzt% ﬂaffrhihﬁtic;n machine
r abo . C or at .
S BAGER flo 0y R b o e

t Hb)p olnt the resaipler embzahpielat Zb6h rmfnmh@i@{a&ﬁalééSBO:SQ%stQ%bmi—cnrcle

r in after, dev ing._. are exposed, as shown

o e R S5 B0 7,2 PR 02O g
de*eailto:pfetﬂe ipostaaking LIS HoP lamhihatihg CMPsAiTRE iy ﬂﬁbﬁH&o.%s.st 308 is

to, 2% carbonate at roomteénperature to form
pﬁb1° 2§ tHPE'E gpe sormmercially, avajiable. ﬁedem@at@g dry filn photoresist 308
L hie espabed ab Lﬂtfée\nd]étr?ﬁalaﬁ'orgfrorﬁoé’f hf d@&@s‘are ! ugménm gperated at a

etween t

o T ofaboyd 128 ks Sfo;éatdeagot@ seggndsshtouplo atheleettasio such that
lqcﬁly 8¢ Bortionsfob eREMpIO 816, Qifﬁﬁ&o@éns@ﬁbd A5y an%ﬁtéﬁée%r developing

bet ween the positive hot oresi st nateri a

h @ ePoged asgmwn inRG+3@- negat i ve phot oresi st | ayer
308 (conpare FIG 3(b)). As a result, during the
devel oping in the aqueous solution at room
tenperature to formthe pillars structures 312, an

outer inter diffusion |ayer of the hunps e.g. 304, is
r eaneJhFGxE‘?séﬂPBOtPﬁé'sb%d/ﬁ i thenrrisivelopasl iy an amaousnéumm@ntammg

ofabbite1 tp%r sHdubtEArBEhad? af FSHNY f

structure can be varied de endlrier{ﬁa%ﬁﬁ'lﬁwto @ﬁﬂl‘pﬁi Istgze?ures 312.
c &iing thsrdevelgping stape thesize ofdbel hums @10, 3% redbeed, thereby "opening”

Slab & 2hshmP 2. g\Matzb Bieft»)éeéri kH@ g?uér'saéﬁ {e%nd Wﬂpﬁgs HE: 306, as

00d- exposed under di t1 ons as '

Filélgqrg;gg ickIGH S(he Th@rmay be caused by an inter diffusion between the positive
photoresist material of the humps, e.g. 304, and the negative photoresist layer 308
(compare FIG. 3(b)). As a result, during the developing in the aqueous solution at room
temperature to form the pillars structures 312, an outer inter diffusion layer of the humps
e.g. 304, is removed to create the gap channels, e.g. 320. The size of the interdiffusion
region and the resulting gap structure can be varied depending on the fabrication
conditions. After being rinsed and dried, the substrate 302 with dry-film pillars, for
example 316, is flood-exposed under the same conditions as the previous exposure for

about 80 seconds for further strengthening. The substrate 302 with the resultant
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about 60 seconds for further strengthening. The
substrate 302 with the resultant 8 integrated nmask or

~pillar structures 312 is bak@& in a hot oven for

further drying and subsequent use for fabricating an
(]_ED di spl ay panel in the exanple enbodinent. In the

f
| bl ROmas. SRR 1 RIAETEE Y Hhen oy b v and
emm@emma &or fabicating andAED displaypankl in thbexample eimbodiment,
FIG 4(a) to (e). A negative dry film photoresist 'S

| ' t t .
rmchi nehan® Boibling, 3 Lebhd orkaioh PrdgsS for FB:BRecin fptegrated
aboask moagesrdance iwith the excangié enbotinckintis) tesdribed dvith reference to

fi t 10 pmthick and commercially avail abl e.
Thﬂg@} gﬁ)ﬁégﬁzd dry filmis exposed to ultra-violet

radi ati on froma high pressure nercury 10 | anp
oper at edl nagativepdrgefitmophaitresist sAaminzt¥dcomr to faoﬁut%traieewd using a

2G5 I EL B S FBS 1E1 ed BS0BEL % s

okthaexamp!e embbdiment, ﬂ‘reﬁir?ﬂmn%outﬁimhﬂﬁﬂék and &fmrﬁér&%ﬂy available.
sof are formed on an

2
PRt 6o aReenE i dpkLEUotRIaT Pdyon pressure mercury
delarab @penagdtah@ pmmsachtﬁwm BlrivWdin?, &7 aAAIBEROYE seconds through a
sol,ution c ni ng. P ﬁ1/0 sodi um car bonat e at
C%-w,f oy Qnig gt}piqmslsrt I to irmain afies deyrleRing to obtain
f _Cstruemm;mir@e%aed A ﬁu&tﬁ?w rﬂ&stﬁﬁs BI' tﬁh@nfbr%&%ble%zpﬂﬁe formed

ile,

d npl e
o AN HesiEae ROBb ARk PRI suhStare Aot sier dovabping the exposed cry fim in

p het arjuesiiss$oidion comdinihg Gbéit.1 th 3%SRidinFQRMbREte’Rt rodn? teH]férature as
su strat|§§400 with the fgre formed hunps, for exanple

49oWg in BRiizo8(@)- The bumpsa for exampla 492, a5 abeubittiem highandabout 20 pm

| Wil frrecirBliar profle, VRS ek Bodnbft the positive 20
photoré5|st 26% I'ayer |5§E§Eg@ at gﬁb}out 105 C for

about 2.5 minutes and then exposed to ultra-violet
r adi at ifofPMPeiaby avaijable pesitiver mqms:smpm Add] 005; istspih coated on

o s by G 7 4B oo
pHen s 45t secppds éﬁeﬁhp‘we B0RG. t4lﬁbit Tae 6UDstraie 406nw¢+e¢he positive
afﬁh%for&‘?éfeti%pla & %rtﬁ P%Bﬁljop?(}e (99&1 Lhd& 2.5 m1n|utes and then

P hot oresi st 406 is eve conmer Cli

a\Bxpesssl to leaﬂ@lr%lra@etlon MBamlghThresmmercmrlampammraied at a
4% wepbeatiolt$2. S‘ﬁ‘mj'cﬁp%ryab%&vf L&QP&V%W h r;ﬁ%ﬁb{iﬁgs%@ that only

positive photoresist |ayer
s Raswpertions of pholeresist, fph@xargmlb §08,dbat at9® tiesrepoved btgratdveloping are

alaibselil & pbeiverphdt&idsist 408 idhBH Vel h'Y thGMercially available

strengt heni n g
developer, AZ732C. The humps, for example 402, are thus completely covered by the

remaining positive photoresist layer 410 of about 3 to 4 um, as shown in FIG 4(c). The

substrate 400 is post baked at about 110 °C for at least 2.5 minutes for further
strengthening.

In the example embodiment, the substrate 400 is then coated with another
negative dry fiim 412 photoresist by a lamination machine at a temperature of about 110
°C and a speed of about 20 mm/s, as shown in FIG. 4(d). In the example embodiment,
the dry film 412 is about 25 pm thick and commercially available. The laminated dry film
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In the exanpl e enbodi nent, the substrate 400 is then
coated with another 30 negative dry film 412

photoresi st by a | ami nation ®achine at a tenperature
of about 110 C and a speed of about 20 nm's, as shown
in FIG 4(d). In the exanple enbodinent, the dry film

SR Sios RIS Dot il BV Pl B i perates
ul atrasparyasiob ebeutdi2ef myWetn? don abaut §B secerdsutheoughra phgto-mask (not
bR ORly e piofis G Blarftic 478 b oy Y 4T piiffsist et are to
Oepainaitepdeveloping, are expassd rasisbowir i FIGE 4(dh Theeypdsel ey fiim 412 is
A e AREAS AR S ST 1 8 AU e st rory
f i temparaRIe 40 Soroepitiars,pfed ekample 4aqua£o sbovaoinuFIG Rk e). In the example
;AR BBl B8 44 IR ol o
| rpregess, andegap ¢hannéls, fox exguipe 4 ¢8riznel fommed,, ast srowpds IFIG.\He). After
RSl 2485, Qoo 36, R BEb R ey conitons tor
4 1aboutesecondssfor fugberstrengthening-ar@ is Béled in Ahbeoveniferifurther drying.
rinsed and dried, the substrate 400 is fl ood-exposed

‘under  §j, L %&aﬁg{ad%Beaaﬁgﬂﬁgogagqgggﬂ@gs, L 82063 hiBbs e.g. 418,

further strengthenin _
f ueantea mdde from the Isameltiegativeajop besitive) pHotvestist nmédalt hevill further

[ e aq. - .g.. 418 . can_be nade .
fp r%émgé@gc'gtae%ebyﬂ%g%rﬁ % gk'lilor 3‘8% F‘? itQ/agi)'n B'ﬁSfe&? E%"g?t'o" processes in
nmedifferenl embodimdrits fofi thé @resebt irveptiars i cﬁhfdrrb}ér‘ﬁisomamphotoresist
skj [ LL 4 th ip . differe fabrication.
plf'cl':‘%@g'és'q‘?kr&dﬁs‘ %%rfgﬁ%heeﬁ@&&?m&tt%? %H@sp,pglgésmor both.  For
i nexampley merarmicematesinisr may et ixed, phdtirmsasi amfbbﬂirrrents for example

rial. e ed for the fabrication t )
nangLetEhiia 2B RCost R foipGes. ) ellispdto Batn s Gesired shapes of
nethe cesdnsc meajerizé pillassd humps, drbothich enbodi ments for
exanple wet etching and |ift-off techniques may be

SO, 3 G R b P B e o
FlBm8, 204a, bleee eacmiptsthanbaethaibofithe itth BERe to e gikr 202. A wider
i 2K T8 e, & g o 208 3 ingB35es s Al o gaong 2088 gy and ths
of mayrestitinpeakérsappdrt fontheessbands rosd et A nafrowist Gab@g Each of the
C HUME5o 20 . MR innIge) R beiomnib 2L dhe SiEate. o6 prlence e
huopdiof4dliies ofttheraymps 20420 bothe ratie of tHetiaise Width b upiip Ediﬁbns 226a, b
20 2R o P B GO0 b Rl SRSt § one

226a, b 25 to hunp portions 222a, b is about 1:4 to

1: 2 i n It e excaenpiel emisodimetit/tha idth at the top of pillar 202 may vary according

to the resolution requirements of the display panel to be fabricated. The height of pillar
202 depends on the material and the fabricating process. In the example embodiment,
the height of pillar 202 is less than the width at the top of pillar 202. The width at the
base of pillar 202, and the width at the top of pillar 202, are both larger than the height
of pillar 202. In the example embodiment, the thickness of the overhangs 208a, b is
determined by the height of pillar 202, the height of humps 204a, b and the width of gap
channels 206a, b. The thickness of the oVerhangs 208a, b is more than 1 pm in the
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In the exanpl e enbodi nent, the wdth at the top of
pillar 202 may vary according to the resol ution
requi renents of the display fdénel to be fabricated.
The height of pillar 202 depends on the material and
the fabricating process In the exanpl e enbodi nent,

{ ageiPeciroimBl, e, gl bf i S obed 61 ghloraned oy the

2 0selectiond of neatetiadit hnditprddeesnl:g) pouiés pséd for fAltatiey ﬂ'nebpﬂlah 202 and

e B AR or e 8 e Sepfereyie 485 e bS B Tt ana s

dedbeut? etk in the exdifplg Binbeiment.| ar 202, the hei ght of
hunps 204a, b and the width of gap channels 206a, b.

The thilgéness of the overhangs 208a, b is nore than 1
pm i n t/NePreyously drsaribed e @R stannels 2003 teachincludrwiptjs termed

Ch!’?éiﬁﬁ'd% ‘YA cofhetss 2094 65 B NRdHidHS Ak to 3R S(Etfdrf?@leelfrode 210 and
|aI 221%28_@proce55| ng routes used for fabricati

irate eg:hddeqquﬁgge@o@gfa bb aredreri eft ﬁemsrttm@tenais during
gaéubga?aas 0. 2RPer) de s?lu!“onb&uﬁbﬁéme ihat %dﬁcmtgéwele&rode strips (not

min exanpl e enbodi nment

t
'leywaé GH"P%!U&OS'F% b9 sbedened| dn theceample erakadiments, the
| ngUnsiske20M4aab chif bb%?&'ﬁf’ge&ﬁélﬁ} i pisfile, ‘iﬁé’l’iJI a§ fz-éllglegﬁélﬂal ellipse or

b at |ocations near to the bot t om el ectro

sUkSepgle.casdong asridead comersy 20 tndy are formed in ib\eeﬂaé charnglso?06a, b to
defeddnt shBt<pin gaéf&r QUbdeRtientS4PS W%Bgntér?o e‘f@ﬁ’%%ﬁrode strips (not

de%osml on and ensure that adjacent top el ect
OW8)-(not shown) are not electrically connected,

i.e. shortened. In the exanple enbodinents, the 10

hunps 2fiapilidts GRE Pl nid PME&F%? 'ofe ! u‘&e@ ||Iére'e.truﬁﬁtﬁf"é1 In such
as seni-circle, partial l'i pSe or rect

asemipdireents gap §"'a"m'ﬁa(°°'ﬁp%{¢ 20P3 rh}betwenn hh@pg@ﬂlons (compare 204a,
changl p‘ﬁla?@&ﬁons%brﬁpar@ r292)96‘ft ar‘?’lﬁ@?ﬁ? Brllé}% r%rm%y /ot extend all the

subsequent vapour deposition o ectr
stWayde therderhingdayer (comparg210).ar s and hun'pS may be part
of one integral pillar structure. In such

enbodi t
et 5, e e s
( Fsspiue-eariPLED dayice it the examplelaniodiment dn thecexamplenernbodiment,

e>qp,§ ﬂﬁ’%?étbd H&@k 5@@% fél:%cﬁféﬁ s { the 'ggbsl,eg}égﬁt deB8IRA & organic EL

emat | c I agram
i rl@!ﬁﬁ aﬂ%@%&togcﬁbeqtram layst a¢ aubematicaliyapatternednétplurality of mask
O_SE@ deari aRhEd %q%o h
errboé'l ﬁ%n?ém%éo%?%eaiénte r at %@mﬁ?&{r fZ%rrl ca Ile 504, and
s (hstrate 606 WS%@%G@MB deftase ielectrodast fQIregtampte 504, such that an

| W@oﬁ&%pﬁﬁél%'a‘hﬁnéﬁﬂ? |sefo?rﬁ%ﬂ Olﬂefh% %\l(ﬁl?'np%r@rpbodiment the pixel or
aut omati cal patterned ural i
light-emitting areas are defined by the lntersectlon between pattemed bottom
electrodes, for example 504, and top electrode strips (not shown). These pixel areas are
defined by a span 508. As described previously, each mask strip, for example 502,
comprises of a pillar strip 510 with a retrograde profile and two humps, for example

'512, defining two gap channels, for example 514.

With reference to FIG. 6, a process of fabricating an OLED device 500
incorporating an integrated mask 602 is described.
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strips, for exanple 502, are formed over bottom

el ectrodes, for exanple 504, and } substrate 506 with
respect to the bottom el ectrddes, pest for exanple
504, such that an orthogonal spatial relationshi p is
formed. In the exanpl e enbodi nent, the p| xel or

et weerih FerBiinds, (PGP BB lSinpR eriodipert el '8‘3‘2‘6“’9 604 s
andencsitecbaretpatiededsin a ptsbs(ratetG(Bfusmg)conWhﬁmappmﬁbllthography and

SRR B e A et mas 52

coogmprising pillarg for bkampletﬁﬂB,parﬁ:ilBumps HonexaRipl®Gnadmd 612, is to be

ol B ¥t PR b BRIERR 8, Syt Rl pcthe exampie

FI anﬁjlmantpioottesfabmétldrﬁbﬂtheaaibgmcaﬁa%@ Iﬁlﬁﬂpdlﬁ)r 5%111p|e 610 and

w7 PR Biiled bR OR ofSite B84 A e sibeie Apc. Piers, for

b oexanmies BO8; tare dabribatdd iirs betepers eVayl oﬁ’@d tvmﬁhﬂrﬂ £)g6r %n’fple 610 and

su nvent i h tolltho aph
croe ST Cie efiit 19 EE PR Kt B e tevmen Butwerior cxample
an610nareB12; el snmalla&ﬁfme pillarpfor exangplgBosl ars, for
exanpl e 608, and hunps, for exanple 610 and 612, is to

' t,.h ott { 04
subst r 20 GBS Fieotileal oo Refisathn oo esraloh 1otk 602, one
i adrrmoratdrgnma)ELtkb,ers eiegreemmsmanta% sibstrae, 6060kith the bottom

o1 oA 858 0 e M) Feof Bbe, Rscomie Fhiayers 16 s slectricaly

emnpé@ecﬁlb&he battont aloctraatedd. AfteriRipdSiaeh MBS YrgdnlkEL lhyds 616, a

6 d, 612, h that
ARy of ot EReEocdksr G B0 dapesiie oldomEnieln MR S16 Wi the
f ontlegnaaa@npask a0y ﬁ];ﬂatﬁn Thé ich clodirbass 6¢8\@Pé éfe&ﬁcdlli?‘ eonnected to the
ars., for

h
D EAHS i Bhert S80I o Siarinle AR HL Ides SO0 mMRploht when a

rrmuerentﬂgmsed BtwiéryiBe Dolohd clRétfodd B9 ahd f1d t@ﬁbiécfr&?es 618 through
substrallg_e 606 th the bottom el ectrode 604 and

Iel? ﬁ'ﬁ 602. The organic EL | ayers 616 are
el ectrically connected to the bottom el ectrode 604.

Af t er d.eunsléxamaseoémbdsunn@rﬁtgﬂ%%o%d kY Hhe bodéin declrdde 604 and
f top electrodes 618 are deposited over
HhArae 806 inay Shubesonreriions, ErenHe bgving sarveplsralgimensions. The

|O| subetraté' iﬁeﬁtcﬁﬁ 1 @@ﬁsb@@ﬁﬁ inth8 k6 ot Kftbi- Gld! Houble—snde- emitting
CTARERA i e o e b sl e
i ¢ Rkl ewﬁ@qi, gn-transparent in
CLthé eate bﬁtop%&ﬁtﬁﬁb Beliveduch 28 S WP MR BSHohPEERYE 684 %Lan be a
r}rantsgé?'er‘:st cgr%urc?or %S’thg %asse otf bottolrjmg- double-side- as well as top-emitting devices,
such as conducting polymers and ITO, and non-transparent in the case of top-emitting
devices, such as metals. In the example embodiment, insulating humps, for example
610, are fabricated using conventional techniques, such as photolithography, vapour
deposition, wet-coating and combinations of such techniques. Humps, for example 610,
may be made of any suitable non-electrically conducting material, such as photoresists,
polyimides, oxides and nitrides.

In the example embodiment, organic EL layers 616 may include any
conventional OLED organic materials. Organic EL layers 616 may comprise of a single
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organic EL | ayers 616. 20 In the exanpl e enbodi nent,
it 1s noted that the bottom el ectrode 604 and
substrate 606 nay conprise copventional materials

havi ng conventional dinmensions. The substrate 606 can
be transparent in the case of bottom and doubl e-si de-

e' tin devi ce ass uartz plate .
Tt o ey BT i fvéts of et BRbaRlat  sflictied ohefas a singie

ofortdopble rlnetetmstrgclﬂsel ioe army&mﬁnw ofé oM\RoRY layehy @orﬁiﬁh’h@@ mixture of
5 U0 o0 eSO GRS i e e

desputtasnepostmhelastrw ehatdriah gugto lay NEFCs Méghehﬂ]ﬁﬂ Sipee (Mg:Ag) and

< o BB, TS el BEN R e ABRIRR sk it leocs age tht re

huransparérr suek anatl light é’n’hﬁed &bm dr@@ﬂilb Eat l%?eﬂésﬁmma pass though top

con i 0 techni u.es a hot ol i t ho rap '
ae&ffrPé @ﬁéogﬁ B VEver B Wi gdsegﬁe SRR B G igbismiting OLED
S Wiehicé.clahthe wxemplel'lbrﬁﬁﬁitmémfanﬁx\ﬁﬂ‘pféﬁeréﬂ&a to3ﬁlGT‘B( tllil;EOLED device

an i t.abl e non- ele rlcaII conductin
23?0%\9?%1’ 5 RdPeLer Y e i ealie ﬁomm%mp&ﬁg display aish that iht i
arghittad thbdghs bottom tateetr@eamwl mmﬁ‘ateams TR FatictioRlprocess may

nﬁﬁ/r@[aﬁ%lgéfisgéoj' o ing g%gm % i ogghﬁﬂ_glghor c‘tlaught is emitted

snhmhghta;aelebt&)degeqxs nmay conpri se mul tiple | ayers of
convent i onal OLED structures, such as a single or

conpri se one or nore

[ oyer < 1B iagRien s o0z (Aiegd in Op Pl mkedmen i more suitabl

nad Bé bddrted fonmizke pl@ﬁaétﬁh maarfgmhl gﬁergsdasté flhg ér?éredgﬁgé RIHBR 602 is less

6 9 ri,se utter
eieRrTeEnt G 1ok o8osfionshleofihe PEHiode A SOWES.Ag) and 5
Alum nium (Al). These materials nmay all ow fabrication

of t hl ﬂ'hh@ hé Intsyrated %ask 562 Ihhk eﬂérﬁflgte;r@%a@i%r@ %n el%aﬁsés‘the use

mtted fromorganic EL
L 0 pgtretues Tt s ot opRaie SpBlcablor Tondn CReIraRR; apostign, such as
d%ﬁém%aﬁ&?owp@sm @VD)Ph!QﬂbFéshtﬁl’g chbildal %ﬁh%&oélﬁm (HPCVD)

t he exa %dl ment and reference to

¢ /89 pulisipa itk @ %ﬁ&epesmoed*a\&ng lnseAeraiderse ansthe depesition angle
I @§Bns thad? PhdsePréduiction BGOQEIEQedl@Qhﬁ%mQStH& t?'ntéd?éﬂsd kia8R1602 in the

is 10 emtted though bottom el ectrode

s F5RTPIg Amtsnentn@ay L felalively apied é%s?@hwge/ th@ with gurrent typical
beednfigbed.or fabricating a top-emtting OLED display,

such that light is emtted through top el ectrodes

618. The integrated mask 602 fabricated in the exanple

e”b0d| BT ﬂesaﬁﬁﬁé@atéﬂ'ﬂya@b@rsoﬁ Qi S%ﬁ'ﬂ%té?fjtﬁai’hgﬁ‘iﬁﬁﬁlﬁ variations
9;“‘3“ on than typical nasks as the integrate
6(99 ok moglifications may be made to the present mventlon as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects

to be illustrative and not restrictive.

For example, it is understood that the integrated mask according to example
-embodiments may be used to fabricate larger arrays of organic devices than those
specifically described. A mulfi-color display may be fabricated by depositing various
down-conversion layers known to the art, or using different organic materials in different
devices. For example, a multi-color array may also be fabricated by a number of other



10

15 dependent on the deposition angle of the el ectrode
nmetal source. Thus, the integrated mask 602 in the
exanpl e enbodi mrent can enabl @3t he use of processes
that are not typically applicable for top el ectrode
deposition, such as chem cal vapour deposition (CVD),

hi £.chem cal d it HPCVD) .and
e AR SN o7 W
depingdenareayoosf wHite-ettétting OLEDS irabgrhisinatidn rithncoldr Hidrs R a distributed

SRS Pl Yo Pl R RBeaLS s hETR Ptpter in the

e dstegratedonaskhiayise biganic\ihdrhanic s aell as ¥hybad of both. Furthermore, the

techpiques. 1t wiJl .appregjated b person skille ,
| rroee peeser vo8 e ABEREA e hihes Y ellra e learatSd mask in
rrmnkah 'mpgeaemmt b il ?ﬁymdg%é gqréthﬁ?tm,e_&ta urit a Ribx?fhsaﬁvell as a
shown. | specifig..e iments w thout departin

£ bl oF B in' adian. ofhe, RESERh, KNERGAR iss NBF diieg to OLED
despplications arid enayriss similayasishedtd b widé Qaridty of Sik&tfdic, hidchanical,
be Q$Q§ider$P jnla%L I es g&ts to b? jllustrative and

né¥ STRTPHTRITOE feyioss, Bieg ft, panel cispiays, iigle defpsiors amays of
t hphotodioges, ahd thicro slectro eaacHarigal sPstémaMEMS) delices.

enbodi nents may be used to fabricate |arger arrays of
organi ¢ devices than those specifically described. A

nmul ti-col or display may be fabricated by depositing

vari ous down-conversion |layers known to the art, or

using different organic materials in different

devi ces. For exanple, a nmulti-color array may al so be
fabricated by a nunber of other 13 nethods and

utilising an integrated mask according to an exanple

enbodi nent, such as wusing an array of white-emtting

OLEDs in conmbination with color filters or a

di stributed Bragg reflector. Furthernore, the

materials for fabricating the hunps and pillars in the

i ntegrated mask may be organic, inorganic as well as a
hybrid of both. Furthernore, the 5 coating processes

- used for fabrication of the hunps and pillars in the

integrated mask in exanpl e enbodi nents may i nclude
wet - coati ng, vapour deposition as well as a

conbi nation of both. In addition, the present
invention is not limted to OLED applications and nay
be simlarly applied to a wide variety of electronic,
mechani cal, or el ectro-nmechani cal devices including
flat panel displays, photo-detectors arrays of 10
phot odi odes, and micro electro nechani cal system
(MEMS) devi ces. PCT/ SG006/ 000051 ' _
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integrated mask structure for a @fbstrate t he
structure conprising: a pillar ructure forned on
the substrate, and 5 at | east one gap structure

defi ned between two substantially conform ng wal

sur f acéd-ANiSendi ng al ong the pillar structure, wherein
a portion of the wall surfaces of each gap structure
is not in a tine of sight fromoutside of the gap.

structdre, ASainorgtestmastustrafturt foe a eatistrae Uh JRRUAXL
aI ong the pj bﬁlﬁfstﬁ&ﬁrg?&%fan ‘%ﬁ““ﬁﬁ@%ﬁ sk structur e

lainmed in claim ar structure :
co n‘%r i ses: Yleasbenerpsp strdture definell betwadrstwh Qﬂ!ﬁ@t&htr@ﬂ} c‘bﬁ%rmmg wall

subst r airicec@@éhdiigl ARG &l SIE gfructJ?@‘('th g\ 3 ﬂ%r? ien ?fslfne wall surfaces

retrogr dech5| de syrface ext ending’a
di rect Pono” 87 SRS dobia arline of wight fremtositsiderofrtd gap strliure, said

subst r partan af et wall a0ifdcs lext@hdPIMng wepilReRnAd] acent one
of the retrograde side surfaces of one plf ar element, -

wherein the gap structure is defined between the

bal®i e% el dhenmaskasinictureas CRBRRACHI MEmaY A5&8% the iller structure
retroQpaggseai de surfaces. 3. The mask structure ds

claimed 1n claim?2, wherein the gap structure extends

20" bet ween®fher maier piar efsmentnbsnean me%uﬁeﬂ@!ee‘“ehéﬁfﬁﬂlar element -

| adj aceating ﬂtléé%gtﬁr@q@tr sﬁlg rsﬂr%%g %ﬁ%%cﬁ-x Biong &%fcfrg dggctron

portion of the substrate
“clai med i n®8 YimAee barder elemefsderaied oniee Hbstrdte reach BamdHefement

" hdfe being ad;a;ceaemelo@th@retﬁﬂéﬁgsn@é s&@@es foﬁ’%%ﬁaglémgg

consi stin seni rcle,
and a r ec%‘%& "?theE? ﬁir@‘?%sm %ﬁ"?@lé?@’ﬁ@ the barrer plethenta and the

any ofgerestivecididcant rétrdgeadd sidelseRbe) t he retrograde
surfaces have respective cross-sectional shapes of one

of a :?roup consi sting of an inverted sem-circle, an
i nver Pae mask stelcturpsesiaimad inatein BV@Nd§H the @3B structure extends

ract ébegdr@n tﬁa bérrh@r é?@i%ﬁtssér{dL{ﬁe Hes?ec? Cc:ljag:eprrtedgflrtl?grr]@%nsrdeos%?faces )

of cl.ai ns 5, wherein
ext erfdig wcﬁﬁgﬁ'%ﬁfébﬁ‘ﬁ{b@f&lﬁ a d| rection perpendicul ar
to one or nore contact strlpesto be formed on the

su bs r at
'54 eThe mask shructure as claimed in cialms 2 or 3, wherein the barrier elements

_ have a cross-sectional shape of one of a group cons!stmg of a senti-circle, a partial
25 ellipse, anda rectangle.

5 The mask structure as claimed in any one of claims 2 to 4, wherein the
retrograde surfaces have respeclive cross-sectional shapes of ane of a group

. consisting of an inverted semi-circle; an inverted partial eliipse, and an |nverted
.30 rectangle.

- 6. The mask structure as claimed in any one of claims 1 fo 5, wherem the paflar
: structure extends on the substrate in a dlrectlon perpendrcular fo one or more

. contact slripes to be formed on the substrate.
35 '
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11 Septenber 2006 15 7. The mask structure as BFSAiYhll September 2006 -
in any one of clains 1 to 6, whef®in a width of the

gap structure is in a range fromabout | to 8m 8. The

mask structure.as claimed in claim?7, Werein the o

wi dt h of. t ha@hgapsk Brktka!sd Hiifed H 4 ' _from about .

2 to 5m, h9@. A E‘F hod of fabri c?g{c"iér?g°§%E’?ﬁ‘?'§6r‘é§§d‘”€%’ﬂa“"d“‘

st r uct ut &GP SIS (i & range fremm abed{ kofs onpr | si ng:

formng a pillar structure on the substrate, and 10 .
~formng at lLeast onaﬁa{g structure defined between two

subst anti al | 6 RS BT G viaimed i Yl s vhwereisn tiengidih of the gap |

al oryg tshrectwilid inn raige Gotwbeut 2408&RI N a portion of the

wal | surface. of each gap structure is not in a line of

sight fromoutside of the gap structure, said portion

of the%val | Aguatticsicaf febrtcatidi QInRlg@RG ik SHubLAY for a_substrate, the
St ruct Wethod Lomprising?- The method as clainmed in claim %
‘conprising: formmng one or nore pillar elenments of the .

pi |l lar str e Ei'?ﬁrﬁmt'sﬂbsmeaumratemh_ pil I ar nmenber

havong at |fenflg ange d |, fe f : formn )

one or _mmre barrier agftghng%{ag g‘f&tuﬂee d%ﬁeﬁgﬁe?@?%é‘%rsngta”t'a"Y

on t he®S(AHBINY Yl surfasgs: kxipading dlengethe piart stiveliireg whekiemC pértion of

one ofthe vell swetacoefieatiegs slRicHid i ] ' 2 .
el emeng,, tﬁn‘éc% J';bo?lt t E%:?(%ﬁc St r'uf;h?ﬁf%m{es&gig?tﬁ}ﬁg d[ﬁItSIde c%the gap

bet ween Che" Bat oo obff furtagn gxiending alasg eatillay structure.

adj acent retrograde side surfaces. 11. The nethod as

cl megg. i nTﬁébﬁElﬂdeQs cl%g& %i airtgﬁgcoﬁﬁgsist ructure extends
i ,

. between the barrier elenrent "espective -
adj acent r©{TipgPerier mbepilbuplemerts of BB piller &netifd 8¢ e substrate,

por t i eactofiliak Memd t hod as claimed in
“cl ai ms c:Lh((?ﬁf'or A1 %ﬁ?g?ﬁ'eﬁé%@%@ sé‘i%e%‘f@ s have a

cr oss- sect PEHAY ORAsRore Barrerrienadntseof ffrequilfar stansirs bi tg sabstrate,
a._seneaditinioe emeelnyakicosh bidsihe BRDbHEBAH:E of one piar

20 efement. such that the gap structure is defined between the barrier elements and-the
respective adjacent retrograde side surfaces.

: _1_1. | The method as c_laimed in elaim 10, whéréin the gap strdcture extends
5 betwesn the barrier elements and-the respective adjacent retrograde side surfaces
25  toa surface portion of the substrate. | '

* 12, The method as claimed in claims 10 or 11, wherein the barrier elements.
héve a cross—sgctioua! shape-of one of a group consisting of a semi-circle, a partial = -
- ¢liipse, and a recfangle.
30 |

- 13. The method as claimed in any one of claims 10 to 12, wherein the .retrograﬁe
- surfaces have a cross-sectionai shape of one of a group consisting of an inverted
semi-circle, an inverted partial ellipse, and an inverted-rectangle. '
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30 13. The nethod as clained in any one of clainms 10
to 12, wherein the retrograde surfaces have a
cross-sectional shape of one1af a group consisting of
an inverted sem-circle, an inverted partial ellipse,
and an inverted rectangl e. Amended Sheet . | PEA/ AU 16

14,, Th clained in any ope of clains 9 to, .
13 ane T e 35 i, Ao e SLEtale® Bn Tonwherein the pilar
sBtchae eextenda ah lthi%tsb?straleriﬁemditirﬁuloar gértgeﬁtt“&“&g tding,p,g of more
co ] ‘ ne n e substrate. :

Th%nr?riéi{t ﬁ%‘ég‘éégoe% E?F’HS‘E opgﬁ%ﬁ&’sgrﬁ?' of clains 9 to 14,

wherein a width of the gap structure is in a range

fr abgut tq 8m _.16. .The nethed as clainmed in claim
151%%% e 2 Gipiegn e 055;9?&3%9&? d4; wherejn g width of the
r agepestfucture B0 dtradgd Pormmbolf1 d/gurfhe nethod as cl ai nmed

in any one of clains 9 to 16, wherein the pillar

structures are formed utilising photolithography
t eteini driesmeth8d adkmimel H0elads 15! WhdFBR the widtl oP IR gfggrsetructure is

claims 9 to 16, wherein the pillar 15 structures

f dR REANIR rom SPAYt S chi ng and |ift-off techni ques.

19. Amulti-layered device structure conprising an
integrated mask as claimed in any one of clainms 1 to

8.170 2die methodeds elaimed dn ainireend of claimis191©, 16hwherein the pillar
t rugRivd ¢ RS i - up
congi@?t?sﬁﬁeof an %ﬁég??ﬁg@@thogﬁm%%ﬂﬁ] g%& and an

el ectro-nmechani cal device. 21. The device as cl ai ned

I macl aiTRe2RethdACsL o ; ,CE:C | Se ng.or. 25 .
nore of a g? cﬁ% %fﬁ%’ﬁ;tg‘?ﬁ'g%g‘? %ef ?g?'%iﬁ)'@\sngl t%d pfragrein the pillar
piBtuERs are formed utilising et plebingginddiioff tacthiquesi cr o

el ectro-nmechani cal system (MEMS) devi ce.

19. A multi-layered device structure comprising an integrated mask as claimed in
any one of claims 1 to 8.

20. The device as claimed in claim 19, wherein the device comprises one or

more of a group consisting of an electronic, a mechanical, and an electro-mechanical
device.

21.  The device as claimed in claim 20, wherein the device comprises one or
more of a group consisting of a fiat panel display, a photo-detector array of
photediodes, and a micro electro-mechanical system (MEMS) device.



