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SHADOW MASK 11111110iii!t 21220ttt raarirtiiit
*159159* Field 5 The present invention relates to a
shadow nmask, a method of fabricating a shadow mask

and a method of shadow maski ng. Background 10 A
nunber of nethods are known for fabricating the ———————

i ndi vidual conponents on sem conduct or devi mﬁ
oL g epos 100 | G ShhEksic, oo MMNHTY
substrate for circuits, transistors, interconnett's’

"circuitries for RF conponents and MEMS technol ogy. 15

Bieddwel | known net hod of patterning/deposition is
phot ol i t hography. A pattern of photo mask is provided
on top of a layer of photo resist. The unmasked

porti O?hé%réﬁﬁﬁ‘ rﬁ)é?\‘f’iéﬁq?&?ehéé{ ol 4 ik c%(\ﬁ(%n ékg?t ﬁf[\é)ﬁisq fabricating

affects t stallltyo unnas or
aishadowemaskiand g megtrmdstt stetdow maskimgn be et ched 20
according to the pattern of the photo nask. However,
phot ol i t hography is relatively expensive. O her
Batkgrésund@ techniques have been proposed that are |ess
expensi ve than photolithography. For exanple a shadow
mask may be rrechani cally placed 25 on a wafer to mask

f the d A li
(5 PArEs e PR 47 NBrindpr Taticabia thaindividial
eavnpehehtedrodemicoAHUERS d@Oldé@r p nﬁ‘\r{?@&éﬁi&ﬁ&n for examaple is

However, the use of a Si wafer s
4sad faranany applicatiens |S§Cb>a|§ma§iemngmd fedtares oo mb:snfate for

éﬂgﬁt'scﬂéﬁsé{&gsgﬂﬁt}{f‘%&gﬁ% o @u' { %gh%:wfcﬁégg%gng and MaéMS

technology

One well known method of patterning/deposition is photolithography. A
pa'ttern of photo mask is provided on top of a layer of photo resist. The unmasked
portion is then exposed to ultraviolet light. This affects the stability of the
unmasked portion such tha.t the underlying substrate can then be etched
according to the pattern of the photo mask. However, photolithography is
relatively expensive. |

Other patterning techniques have been proposed that are less expensive
than photolithography. For example a shadow mask may be mechanically placed

on a wafer to mask the portions for patterning of the device.

A silicon (Si) wafer shadow mask is one option used for patterning of
features on various substrates. However, the use of a Si wafer shadow mask to
provide sub-micron features is expensive and the process to fabricate the mask

is not suitable for non circular shaped Si substrate. A Si wafer shadow mask

LT
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1 ~trerrrazaaverererrrrrrrro1li1iari~ft *@0002* cannot
be too thin as the material is brittle and prone to

cl eave along crystal planes. Also, a Si wafer shadow
mask may achi eve a high aspect ratio, but the

required thickness of the Si substrate may produce
trench features that are too deep. In sone cases, the

sputtered/ evaporated material may only reach the side
ganRatibedpa thinante material isherigierangcprope tormeavebalbngtosystal

i, AR, 8 B B0 ALl Ao, b e

reqesredtthickeessagktheVBitsubistrate rRlyereatias iehchfe Mefes ﬂfét are too
waf er shadow mask, careful. steps nust be taken

Q%e%jntsenﬁr%ﬁ theyspidfrradievaparatas matﬁrlabmamob‘l neiach the side
Rb1 Rk HhaRhS: reRANAY SIRBKS JThe 8LBG AR mde using

netal s and I oys, eg: stainless Howev
nmet al shadow masks are nore deformabl e and may not

h Th |
Four R B AR e h PG RfySa. i g traneh line- a support
DS SY irRAP by ré’cfﬂlFé?f tﬁ%}e{/@/tq{r%iak%@ rW‘t{']?hé nﬁglgﬁ‘)égﬁ%tror{ Sf beam on

pl aced on the substrate conven
thechinvafeg sleadowmasky caceful stgpemhast Ehimtew so@stospreveah

W aser cutti cal etching) have
ﬁ?%“ﬁﬁ%’?‘&ﬁahﬁ”}'ﬂ%@eaf’ﬁ‘ﬁﬁePgﬁn%ﬁﬂ? e features they can
offer (preferably for features nore than 50um. 20

Sunmmar In general terns the invention relates to a
poI y hagdnw Braskedrayalse be madgi usingoldtalg dralyaioys Tég: stainless

pa?t ernl ngy dﬂ%@ gﬁ?gﬁ\ﬁg?g% c%'%l rf‘ngé?lc %&8@8#%%?\%@ achieve
patterns bf highspretcisidis i THeY  &an also result in sharp edges which may
damage the previously patterned layers, when the shadow mask is placed on the
substrate. Also, most conventional technologies for fabricating metal shadow
masks (such as: wire & laser cutting and chemical etching) have limitation on the
dimension of the features they can offer (preferably for features more than
50um).

Summary

In general terms the invention relates to a polymer shadow mask with a
rigid backing layer. The shadow mask may be used for thin film
patterning/deposition of micro-features on substrate for circuits, transistors,

interconnects, circuitries for RF components and MEMS technology.

The polymer may be liquid crystalline polymer (LCP) thin film. The LCP
thin film may be bonded on a silicon (Si) wafer. The Si wafer may provide the

rigidity required for a shadow mask and the LCP thin film may provide elasticity of
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i nterconnects, circuitries for RF conponents and MENS
t echnol ogy. The pol ymer may be liquid crystalline
polymer (LCP) thin film The LCP thin filmmay be:
bonded on a silicon (Si) wafer. The Si wafer may
provide the 30 rigidity required for a shadow mask and
the LCP thin filmmy provide elasticity of 2 the

triiCt re as a sgadow mask. LCP may have the
Ysityire 35 @ Shagow masly L&rP apay hﬁwtehe fHeiilitydodbe placed on an

a
eV 0408048 ARV o BT SEn Finc|£8 Al b e
oricra-features farghe tiindilo- petterninedd dmaitioresn aesubaerate.

ed on re%{%?gdl nmensi on of 5 several

f
MiiBr e SPefdsares ey hebiiatas anufie Lpkowis peeeiss dmension of
s&edraihfenth ( i@ghi -
o B T A o e R LT RigHt if] ratio o
mepe dharel roay baachigvedom thie mivrosfaatures. The
ferromagnetic material may secure the substrate -
between the LCP mask 10 and a magnetic plate
i nst al A@drrbeiaignetic h%\téﬁéﬁhé?% deitiskel®h t‘ﬁleséilrfgc%' SFtRE mask.
the gap of the mask and subStrate for the pre
phe tf%rmmﬁgng%a@mnai may S@Mefthﬁesubsh‘atwb@wee‘ﬁrthe Lr@® mask

%@@BI ﬁa%%%l%@hs?a{f@?ﬂ#hﬁ?@ hf%gut?ﬁgacté eﬁlgdmgy i’ minitize the

prov easy
gap bétive mask epdsiubistratedfor thé pPedisa uﬁ@ﬁnﬁgrdeﬁagﬁbﬁ%tfﬂwe fine
{ﬁor circuits and MEMS technol ogy. LCP material may be
aYr8Snachi ned to provide desired features/designs
with deep RIE process using oxygen (02). 20 A shadow
mask using LCP and Si wafer bonded together may

" provi d'Ehlstrhaay engbldid pw costighpaolv tnaek tE bk dﬁ@@l’@ﬁaa’rgl/or may

OVI e . a snall . thickness to avoi
ewl%@n B rRECRiie 6T 15k PaRaring/depeation o misho-jegures on
&lissrate for circuits and MEMS technology.

LCP material may be micro-machined to provide desired

features/designs with deep RIE process using oxygen (O2).

A shadow mask using LCP and Si wafer bonded together may provide

the rigidity to support the mask membrane flatly and may provide a small

~ thickness to avoid shading effect during patterning/deposition. It may also

provide the ability to create fine micro-features for the thin film

patterning/deposition.

The LCP mask can be used repeatedly and can be cleaned by using
commercially available etchants.
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“provide the ability to create fine mcro-features for

the thin film25 patterning/deposition. The LCP mask
can be used repeatedly and can be cl eaned by using
commercial ly available etchants. 30 3 Brief _
Description of the Drawi ngs Exenplary enbodi ments will
now be. described for the sake of exanple only with
ef erence to the drawings, in which: Figure 1
blﬂ‘ﬁ&?%ﬁr@'% ohthpRrawéngsiccording to an exenplary 5

enbodi [ Ll es. a, net.hod .of

Fabri o srompiary tiSodientd FILAW be qEiipad 14" the saietsxample
ohlyusith egfereridectothe deswings ol Whicht he met hod in Figure

2, Figure 4 illustrates a method of shadow masking

usi ng Fr@r%ﬂawma shagommesl @ceosstinaiiiarieyemplary

| 1 s the process flow for the method in Figure
EHH%?%@EWed Description of Invention 15 Figure 1

shows higshe @olusiesds 4 O0ethodwfdabwicdtionast tiex eAAHEWYMask in Figure
nmbodi nent. A LCP thin filmlayer 102 has a number of
ine openings 104, through which a material may be

deposi i ' ' | oA 02
hap 05 FRArED fusttéted i GrockSs ibftok elmietne irl Ffle 27
t hi ckeFigured ilusératescPpmethed of shaday enaskiryy using theshadow mask

Uh: f ch larger openings 108 20 corresponding to
{}h@aﬁfehg %'B%ni ngs 104. For exanple a much | arger
openi NBigleS5 iNRratetheSEIORESS fbWer BREMNSST HPigure 4.

Detailed Description of Invention

Figure 1 shows a shadow mask 100 according to an exemplary
embodiment. A LCP thin film layer 102 has a number of fine openings 104,
through ()vhich a material may be deposited on a substrate. The LCP thin film
tayer 102 has a rigid Si wafer backing layer 106, which is much thicker than the
LCP thin film layer 102, and has number of much larger openings 108
corresponding to the fine openings 104. For example a much larger opening 108

may span several fine openings 104.

LCP can be melt processed and machined at fast speeds with excellent
replication of details. Typically, LCPs have outstanding mechanical properties at
high température, excellent chemical resistance, inherent flame retardancy and
good weatherability. LCPs come in a variety of forms from sinterable high

temperature forms to injection moldable compounds.

To achieve good dimension tolerance of features on substrate during the

thin film patterning/deposition, it is important to minimize the gap and maintain
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LCP can be nelt processed and nmachined at fast speeds
wWth excellent replication of details. Typically,

LCPs have out st andi ng nechani cal properties at 25

hi gh tenperature, excellent chemnical resist ance,

i nherent flame retardancy and good weatherability.

LCPs come in a variety of forms fromsinterable high
tenperature forns to injection noldable conpounds. To

@@9@6@68@%%@ Hask andrthasebstrates ¥V ber sisimg a shadow mask,

%@ﬁﬁelré %}itﬁg?ﬁéz‘bpos |It%l|gg)rr1 né&, ﬁtrlé'q é}ﬁ%lﬂ mlm%zehm;ﬁ gap ef thedeatures

betwesandsutsstrate and4hg ooasic AN kRginelie lage ™ A0e dTB§|He8'2)‘P'1 the LCP
en using a shadow nmask, 'S

h t
é]"?ﬂ it qsy@:fia"bslz@ﬂm? @%ﬂn%lﬁmtaﬂqd b%hladfthe<substrate This magnetic
n bstr.ate
A ST e RaRsrPtor FEUK Sty R\ R 6 o provice
aopd contast and mldcaginimif2trengap ofrtrgnRiatiresi tfé&WélehQHe mask and
| the substrate. This magnetic 5 attraction
g%t ©the construction of the shadow mask 100 may

hel p to provide good contact and al so mnimze the
gap of the features between the mask and substrate.
Fi gur ebigRremd apdshelveva armetiad mObfabfrmbtmg #he BigaddVe mask 100

SR HoB h oy B B i 51PN prafer @i provided.
At 2004 fmofrbptﬂym@@'m DRE cddRd © Healser t1 96t Q&‘ s%?ﬂ %gﬂg%% 3(a) as

seen in Figure 3(a) as a bonding
%E@Qg"'@f'aZ@D %@@Q%S%@ﬁﬁdﬁéd—@lﬁ 10Rds bbndedﬂoltlyerﬂuoto?pjﬂrmer layer

$1% 2168 D or TImiAdRs 4 Feri1h G 4@ AP anialirem taver
1h§/$rsd10t2ereda)rﬁeelme LCFRiager 803( 43 sedh u?-it%u’ile @a@t @t $20 a photo
es| st ski ng 116 is spin coated to the al um

fe&gfélmi 719 MO i 9pipicoatay tﬂﬁhmlwruwm layer 1t4.0A4t2 16 thed
45 80t S R o o/l B o
eoud bleutﬁedmmsymn lrilEE@uee 8(dieAp2ngaké LGP 10D adFiRfFopolymer
{& Qe Hééé‘ geac)fp(/gelgn %90%1)ed (%IE rugllntghcgexyfglerr]1e(02) to form the fine
openings 104 for the features, as seen in Figure 3(e). The device is then flipped
and at 216 a photo resist layer 118 is spin coated to the Si wafer 106. At 218
deep RIE is performed on the Si wafer 1086, using SFs and C4Fg, to form the large
openings 108, as seen in Figure 3(f). At 220 the photo resist layers 116,118 are
removed using acetone and the aluminum layer 114 is removed using Al etchant,
as seen in Figure 3(g). At 222 a ferromagnetic layer 120 is deposited onto the
LCP layer 102, as seen in Figure 3(h).

The various layers and materials may be chosen according to the
desired application. For example the backing layer 106 may be a 101.6mm
diameter and 300um thick silicon (Si) wafer, or other deep RIE capable material.
The LCP sheet 102 used may be 25 um thick and cut to the dimension similar to
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openi ngs 104 for the features, as seen in Figure 3(e).
The device is then flipped 20 and at 216 a photo
resist layer 118 is spin coated to the Si wafer 106.

At 218 deep RIE is perforned on the Si wafer 106,
using SF6 and CAF8, to formthe large openings 108,
as seen in Figure 3(f). At 220 the photo resist |ayers

116, 118 are renoved usi ng acetone and_ thge al um num
thatof the 3 wafer 496y sachuas hlgtralanesemsﬁnes elmmdaé)nystalhne Polymer

A i 88 B B g

WA)Tumsemmmmr@oewateatwermﬁqedﬁtﬁbﬁn&?é‘t BPRIRY The
ccording to the desired application. For exanp e the

HetapelyMenjayen bE2.eedder adhesiopmanbanidingeofthed tP Btdtarial 102

Shighe 3 Bl B0k B 85 AEET I SSARER cgomer

fmach Asahit@lass €hdiniiealsi The aluthinaim ter 514 hddy 86 100 @nSthick. The
h as UItraI am 3000 Series Liquid

%9@("3?\3?@3@ 16 pBthe ajuminum Igyeet 1 ‘bmayrbﬁﬁmgr@cb and the photo
F@sfét Ia)F&|1W8rBrP|fF\e(§ 'v?afep%é' HH;};@%/H Ogﬁvlto rf% aogo?e)mngs 104 may be

based fil uor oacr

|m@&ﬂm§ete ﬁ@lnymﬁe and e rfﬁlndongl Tios ormlﬂhyla”fg”erl@}éﬂrngls(l)ﬂm may be

f the LCP materi al
T T e i R
?SanﬁUfrcnk?gfﬁg“lylF4® nlcfképémg%i‘}o nP)'aIt(aC% rc@rﬁﬂ%) c{Fle_ Bor
gxample thgyatio QfLH\Q)WIdlﬂh of thieusrnallen dmarengsl 104 trﬂﬂweUarg%umpemngs

hByHeS ﬂégt%g&ﬁ?%rﬁ%c’ #Swéé‘%tSﬁéﬁ)fﬁg%&aEg’dgﬂ%ﬁ/ .15 the Bagking layer

ﬂh@tnaq/rleeistanom de and 24 mmlong. The nuch | arger
openi ngs 108 nay be 10 400um wi de and 25mm | ong. The

ferromagnetic |ayer may be a 1.0-1. 5urr} thick layer of
okl iR A A B oAb CEbidd AP gpacon
maskingalsing thepshadogsmagk 100. Ab20p ai@ECFORask A08 is PRited onto a
i@ﬁ%e 39@%%%%’5%&%%;@&2”}6@ (\:Ai/(ltnhetise fgfrrotmha%n%%s I;yae¥e1r20
contacting the front side of the substrate 500, and a magnet 110 on the back side
of the substrate 500, as seen in Figure 5(a). The magnet secures the LCP mask
100 on the substrate 500. It also helps to minimize the gap between the LCP
mask 100 and the substrate 500 especially in the area of the patterning features.
The LCP mask 100, the substrate 500 and the magnet 110 are further secured
tdgether by mechanical means for the thin film patterning/deposition process. At
404 an Al layer 502 is evaporated over the shadow mask 100, to form the
features 504 in the fine openings 104, as seen in Figure 5(b). At 406 the LCP
shadow mask 100, the magnet 110 and the substrate 500 are separated after the
metal patterning/ deposition process, leaving the features 504 in the desired
locations on the substrate 500, as seen in Figure 5(c). At 408 an appropriate
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106 may be 25:300. 15 Figures 4 and 5 show a net hod
400 of thin film patterning or shadow masking using
t he shadow mask 100. At 402 the LCP mask 100 is placed
onto a substrate 500 (surface to be patterned) with
the ferromagnetic |ayer 120 contacting the front side
of the substrate 500, and a nagnet 110 on the back
side 20 of the substrate 500, as seen in Figure 5(a).
el‘ﬁ'éa'ﬁtdah’éﬁdégéﬂﬁ‘(% herdenastiedsrteriahsodthat the shastaw mask 100
e'r% &lpo helps to minimze the gap between the LCP
B % and the substrate 500 especially in the area
of the patterning features. The LCP nmask 100, the
nef 110 are further secured

substrgte 50
t oget h@?e Byb ﬁ??ﬁ%r@c’ﬁ?y HUCGL(Si} wafarngkassi PEB, and other
%tggﬁméfi‘(é“u%da%OWMhopm* %@ﬁ%g’*&mﬁﬁg ﬁQ§8gBSIﬁé fsg%‘%rm may be

i's evaporated over the sha
srdteringaeiheasn 80thermat évapfdraiompEme egspdrated matertss may be

Tt ThY aol' 8 e (G B8 T80 MR e 10, 70,

dr@nicn&indicoRdlidter fﬂa'f&f alderrs 'Iéye‘Prd)f Bep6Sit agérYéIQ Indyfor

features 504 in the desired Iocations on
exanarle Hee1 GB800am thigkn in Figure 5(c). At 408 an
appropriate 6 etchant is used to nove the deposited
material, so that the shadow nmask 100 can be reused.

The suhghe #dregb iy é‘ﬂétlfh;%ﬂéh' t@@nsél@bﬁlré’\ﬁéé‘v‘beefg H@§§mbed with
and other 5 polyners (such as: PMVA,

rP repee jo Snﬁ@f'%m@ a%ﬁnﬁ@dlmnﬁmwe@@of dbmltt@e eng!ent that

\%é'?%%e%éﬁ g%ﬁcmj%lm "’(%A?? ?ﬁéaée% ﬁ{b(%gnﬁltﬁ%%pooeerp%% frét e{r\gzbroader

spig)andTsdole oﬂthéﬁnlvenTlans s&l forthlin @he fallodang elaims. The
sem cogductor materials. The |ayer of deposited

SRECLICPLPR 2RAyITPBINgSAEnAPEOTHINGl G0 AGURGRLIRC I an ilustrative

sense rather than a restrictive sense.
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10 In the foregoing specification, the disclosure has
been described with reference to specific exenplary
enbodi nents thereof. It will be evident that various
nodi fi cati ons can be nade thereto w thout departing
fromthe broader spirit and scope of the invention as
set forth in the followng clains. The 15
& eci fication and drawi ngs are, accordingly, to be
gﬂﬁFﬂed inan'illustrative sense rather than a
restrictive sense. Cains 1. A shadow mask
conprising: a thick rigid backing | ayer having a
pl ur aAishadofv maskjeompeising: es, and 5 a pol ymer thin

filmon the thick rigjd backing | ayer having a
pl ur al ? {§iclfigid; tﬁ?eck"&%@y Lha¥ings plEglity of lajoe @pentares, and

pl ur al ébblﬁrﬁer'tﬁihgﬁm%?ﬁﬁé%ﬁi rlg?dp%%}& m§ l?a?t%lpﬁ'a?ﬁg% @grahty of fine

claimed in claim1 wherein th

apeftirgsnoyrespbngiop fordhe PlLER)ity aflarge apeetisbadow nask as
claimed in claim1 or 2 further conprising a
ferromagnetic filmon the polyner thin film 4. The

shadoTheRpkdew asd 48 €]
cl aims wherein 15 t ea?ﬂfgﬂﬁggﬁlo?%htﬁgénqﬁgﬁwrﬁ% thin film is

lﬂqul%cn@taimquem@Cé?)y 25um 5. The shadow rrask as
clainmed in any one of the preceding clains wherein
the thick rigid backing | ayer is capable of deep

8.eact The shadowinsdikgs cRimEd i B ﬁhhﬁapw i)
tﬁn claim5b5 wherein thg t hi ckI ri gljl d back fgﬁg& ?tgyshglhg%g

roneegnetistfvn onthepplymesthin fimsk as clai med in any
one of the preceding clains wherein the thickness of
the thick rigid backing |ayer is approxi mately 300um

4, The shadow mask as claimed in any one of the preceding claims wherein

the thickness of the polymer thin film is approximately 25um.

5. The shadow mask as claimed in any one of the preceding claims wherein

the thick rigid backing layer is capable of deep reactive ion etching.

6. The shadow mask as claimed in claim 5 wherein the thick rigid backing
layer is a silicon wafer. |

7. The shadow mask as claimed in any one of the preceding claims wherein

the thickness of the thick rigid backing layer is approximately 300um.

8. The shadow mask as claimed in any one of the preceding claims
configured for depositing of features having an aspect (height : width) ratio of
more than 5.
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25 8. The shadow mask as clained in any one of the
preceding claims configured for depositing of
features having an aspect (height : width) ratio of
nore than 5. 8 9. The shadow mask as clainmed in any
one of the preceding clains wherein the fine
apertures are |less than 20um wi de. 10. The shadow mask

| 3 |aim9 wherein the fine apertures are
Sagp?bggﬁﬁ{“g‘fvfmgl%ﬁﬁl?@“eﬁin any OnerRfdbes nreesdiag claims wherein

ﬁi@ﬂ@ﬁpéﬁh@@)érgrgssqhah% %gl ng clains further

conpri sing an adhesi on an ondi ng | ayer between
the thick rigid backing Iayer and the polyner thin

0 12.. The shado clainmed in claim1ll
Wher eTRE shddafitBafios SR in S Syneisiarng ding aperiures are
A KkipRetbl/BUm wide. The shadow mask as clained in any
odr)%@of the preceding clainms wherein 15 the |arge

apertures are approxi mately 400um w de. d14 Tlhe_ shadow

k f th ing clains,
[ler oftle ShRUR ek 7 HiMga T any ek aBR desdiao Slaims further
oropasing ynaidHdsith Qﬁ@/b? %bﬁérngagyéﬁbetWé%nsth@mﬁWk rﬁ&?d(bé‘éklng

claimed in any one of the preéceding clains erei
'?M%r@%ﬁﬂﬁaBQYFﬁ%tWﬁﬁ$Wness of the polynmer thin f|In1to
the thick rigid backing layer is approxinmately
25:300. 16. The shadow nask as cl ainmed in any one of

the pfleeskadgy chasknas vldmed n cRimt hewhatdin ted awhe4ibn nd/or

the fi ertures to the large apertures is
r gq§ ugropslymer.

13. - The shadow mask as claimed in any one of the preceding claims wherein

the-large apertures are approximately 400um wide.

14.  The shadow mask as claimed in any one of the preceding claims wherein
a’'single large aperture corresponds to a plurality of fine apertures.

15.  The shadow mask as claimed in any one of the preceding claims wherein
the ratio of the thickness of the polymer thin film to the thick rigid backing layer is
approximately 25:300.

16.  The shadow mask as claimed in any one of the preceding claims wherein
the ratio of width of the fine apertures to the large apertures is approximately
5:400.

17. A method comprising
providing a thick rigid backing layer,

forming a polymer thin film on the thick rigid backing layer
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17. A nmethod conprising providing a thick rigid
backing layer, 30 formng a polymer thin filmon the
thick rigid backing layer 9 . formng a plurality of
fine apertures in the polymer thin film and formng
a plurality of large apertures in the thick rigid
backi ng |l ayer. 18. The nethod in 8Iain117 mhFrelP t he
ol r thin filmconprises |iqui 5 crystal pol ymer
?LC)F/’%”I@?Q ?%Uf%tmgﬁ]%mwrﬁsm the polymgrdhisi film, iaad

form TRy [ r; , ar,the
t or m Toamtinda tidelityolarde diferdRSH WA radkhaiayer
reactive ion etching. 10 20. A net hog conprii Zi gg y
ovidin flexible adow mask with a rigi acking,
'posﬂ‘? g@quoﬂﬂrl‘é R 15;;\“{ sEiRd %HOBGPQMBWS'UTC@“P”SGS liquid
i b8t Log)t he shadow mask, and 15 renoving the
gﬁgglao&v rrygqsélf(f y)r euse. 21. The nethod in claim?21

further conprising applying a nmagnetic attract ikv\%h' I

d t hadow mask whil e
e TRPE TSR0y 17 Biaimig’? r2lsfufecaintBe Tagning a piraify of fine
apertures and/or the forming a plurality of large apertures comprises deep

reactive ion etching.

20. A method comprising

providing a flexible shadow mask with a rigid backing,

depositing a material on selected portions of a substrate using the shadow

mask, and
removing the shadow mask for reuse.

21.  The method in claim 21 further comprising applying a magnetic attractive

force between the substrate and the shadow mask while the material is being

deposited.
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