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RECI PROCATI NG APERTURE MASK SYSTEM AND METHOD
TECHNI CAL FI ELD The present invention is related to
woOher7usg9of aperture masks to deposit a patter RCOMUS2006/047292
material on a substrate. BACKGROUND Patterns of
material nmay be formed on a substrate through the use
of an aperture mask or stencil. The aperture mask is
positi oned between the substrate and a deposition
source. Material fromthe deposition source is
directed toward the substrate and passes through
apertures of the mask, formng a pattern on the
substrate that corresponds to the pattern of the
apertures. Such patterns may be deposited on a
substrate for various purposes. As one exanpl e,
circuitry may be forned on trie substrate by
sec}&EﬁlE’%@%H@EDéPERﬁ‘QJ&EMAS& SYSHEMIANNDRRTHOD
patterns to formcircuit |layers. Aperture masks may be
used to forma wde variety of circuits, including
di screte and integrated circuits, liquid crystal
di spl ays, organic | L i ode di spl ays, anong
ot hers. Formation o#ﬁg%gﬁﬁhgééﬂgPﬂy circuit elenents
| Thelpresenainveitiireis atlagdre e agwcoMPeititeanadkend Beposiifa pattern
Ehe substLate and the aperture mask. The present
HeLARASHPTHAN-i | | s these and other needs, and offers
ot her advant ages over the prior art. SUMVARY '
Enmbodi ments of the present invention are directed to
systens and net hods for deposition of nmaterial on a
substrate using a re@EREHIOGOHHPErt ure mask
Oneenbodi nent i nvol ves an apparatus for 4epositing a
pattern of material on a substrate. The apparatus
[ j r ' [ he
S UBAPPER LA L KRh e e oSBT NLERL 1188 oF AR aperture
mask ppsthagil-s hgppertwicingdsktih positibsed bétecers theasnbstrred anda

0Sitl0 , ' sitioned to ditect deposifio
deposfiibe” BRI Forh PSR Sou e R ST e e
and passd thraight apedfirgsiof the mas) fofminge patigm Giotheisgbstede tiat
SUE@OT%ha nﬁSk'E vhgg apertures defining a pattern. A
correspRULS P MFRAMARICL MG WEEMRSs a sel ected jig presented by
t Bach patkriBgazibealcphdicaSrabhitshes BPMMGLs fietoesnathRge

sk of the gselected jig and the substrate. e. .
examplg qUtry ey i fORR oYl U SHIStear By seangntiglly depasiing materials

through mask patterns to form circuit layers. Aperture masks may be used to form a

(_)f maj

wide variety of circuits, including discrete and integrated circuits, liquid crystal
displays, organic light emitting diode displays, among others. Formation of small
geometry circuit elements involves accurate alignment and position control of the
substrate and the aperture mask. The present invention fulfills these and other needs,

and offers other advantages over the prior art.

SUMMARY

Embodiments of the present invention are directed to systems and methods for

deposition of material on a substrate using a reciprocating aperture mask. One
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with the substrate and relative to the deposition

source so that deposition material passes through the
wapeaertoas@s of the mask of the selected jig to #evaISH®6/047292

the pattern of the deposition material on the

substrate. The apparatus may further include one or

nore alignnent arrangenents. An alignnent arrangenent

may be used to align the substrate relative to the

mask, to align the mask relative to the substrate,

and/or to adjust a position of the nask relative to

embo&l&ﬁm‘i R &t d@ara'tﬁb 3¢ ﬁeﬁgﬂg £pa ??ﬁalferia'f Sb YdGBstrate.

fiducials and the jig iInc
The appgratysdng u@ﬁsraatﬂjemmolhes m@@hﬁmgu rfmjn wehicH thgsubdtmterizs k

dellvefrédjé&ﬂ Qt&eWﬁx}% rcme% on Whlhh bieS l%%gr; E?W%P%Hgé A

[rpr e axes anl S
deposgipm spurgepis @ownncd)td @bdce debosuemsma&mpl edvard tHehmbitstk. A

e B SEREOR Tl 4 Pl B s o st

having ppatatsidefimiof agagenm. SAbkitllantecahhigiesdivey 4 SREE] ik

prescif@8 oy B Eiatmeb bt v ErBRE=Hes Aprges Revpeh ek of e -

selectéxbﬁghhd thedfubistiate M sBlittlehfechahBai 8SvEd Me séﬁ@@ted ig in line
ective al j gnment arrangenents are control gﬂg

with thg;Sllacrate apd TSl T feHeaon PPy ARERE 5 S Suposiien materil
passe§ﬂtb@1g}ﬂhe ap&fured 8f R SKask FehS SISl it R Lg S UL e pattern of the

nmec anlsntnaéplnclu e marki ngs on thé substrate and
deposifion maferal emie subfttaAles a transverse position of the

sqis bppdrandsndy Rirfef ﬁfcltﬁl%d)nggy} ) drBti gm@nts%gkﬁeﬁts An

mechani smis configured to adjust a position
alignmgyy jarrgpgerpentgaiebe E%Fdj tpglign thermtbsuatp aclta’evmenthp oudskpto align

the m éﬁﬁvé lt’cpﬁ'fer s%}b?tr&g dr% Qd lst g ?ﬁﬁ&n \gf{he m%f% rgfi%voﬁ to the

en the s e nec anli sm nmoves ecte
sdemedng Wi th the substrate According to one

e.ali nt nechani, sm
i nc{) %ggarﬁ 1% lelrrclaagat | gﬁ%f 4“8?337 d%ﬁﬁ' Ed MRSy dbe
mask hlmgradq:msltraagémeﬂils Oﬁnﬁéuréch&) alighsthe &tﬁe&lﬁ rffﬂua{alls\/@ttta thd J'ﬂ§
the selecte

as shuttl e nechanism 'S
datomT 35 R8pefo, SP ! EREEEIH, e FHAoG AU BT et <oh mip Haclude
one on/bﬁbrel m&b:llaﬁleFﬂrNefﬁdﬁpwdga :’ﬁﬂ@ﬂﬁﬁﬁ TRY diivéks @tgﬁtrél_!#ably adjust
pl a elivery arrangenen e gas
ﬂmte ’f@é& kéﬁagﬁﬁﬁﬁgﬁgygbe used to supply a vol ume of
gasa:hﬂnmaxﬂﬂw BRIk AL iRl B%uﬁ&%@éﬁ h&Ht@rrahfement

anot her  configuration, the web | ocation %at form

configyred e pdinsh # PositiopRd shesubsisaterand ganash alignment arrangement

configured to adjust a position of the mask of the selected jig. The respective
alignment arrangements are controllably adjustable to facilitate alignment between the
substrate and the mask.

The substrate alignment mechanism may include markings on the substrate and
a web guide that adjusts a transverse position of the substrate to a pre-defined position.
The shuttle mechanism is configured to adjust a position of the mask of the selected jig
so that a patterned portion of the substrate comes into alignment with the mask when
the shuttle mechanism moves the selected jig in line with the substrate, According to

one implementation, the substrate alignment mechanism includes a web location
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di sposed adj acent each respective end of the support
plate. One or both of the rollers may be configured to
woaal7/ém4 subst rate as the substrate noves pasPCThS2006/047292
rollers. The gas delivery arrangenent may supply a
vol une of gas between the substrate and the rollers to
cool the substrate. In addition, an oscillator may be
coupled to the support plate and configured produce
oscillating notion of the support plate. The substrate
has a surface which is substantially planar. The

platf@ﬂ%idn?eﬂ?ﬁm%écﬁto%ﬂjsk dBHoh Of FRVEbE (G Sx‘@llf-i?&é F)dthe
at i -P

jigre ve to the substrate in a direction o ane
maskgg fhe shutfjsamechagism aqyea the sstectaddigindine with theosubsgatge
a | : b L ak
Sl BaspaRb S Do 2t ST B mil Bty o
supparppletetand asgdsatslizdry] argpnigamant. | Thet gasfdelipégneraigement may be

t t h bst r at ' t
used SRS AR 5§ ROR0EH LR SHRR A o B, gt
configifratiqa, gﬁmwdb ﬂcma:iiton lplaxfnmxfm'fqﬂghmenﬁ?ﬁhﬂbs; ennlga? 8¢ %lleﬁr
. t S I CO | oNn O e epos on.
aispolefaeiitant feth Saftichfile SSURt FaRiel oo @ne febatb b e lrs

may fe @niiguredrio copl theaubstgateahe lsubfiatd RIS Babt UkLrolbrst Mhe gas
sel ect ed The appar at us nmay

. |19 during depositi.on. p
delive?y, ATTHRS O PRRVGSBR Y, b B SHekh BRSPS hE Sl igt mdghe rollers
to codTRIgASIbAR A0 Hh @it M, LiPoRAURE: RaP bb CahpILd tPTheWoBFodk bBfe and
The, out f eed nechani sm noves the used jigs fromthe

configlfed H@“ﬁ%ﬁ?@r‘ﬁ‘%‘fﬂ mgtiop ef gi?tsfléw mld&azi ne. I n sone
Camkistbdtaid RASa sﬁt‘?&efﬁlﬁgh mgﬂaﬂﬁalﬁﬁ{)l\é?%é Ei?ng ég\fﬁ‘tle mechanism

out f eed magazi ne. A feed nechani sm’o

is confligyees taano e the selegigddig relative tethgsubsteate jni g dirpetamertf-pthne

; I ' l [ tions he
it D TR NS o g L ST 88 i 0
mask pfitheeelestedi jig. eFheshutlo methanism skeordiguoddiermoesd thielselected jig

. i i ) S trate e, a continyous..

i o SN ol pA e TR ohiheha TR i B g dgpSicion,

and tmbymshei selefctddnig ﬂﬂmgdfnehd. gf@;ﬂdj:lér_&iméctimﬁl sblthati thy ﬁ’]fhtsl'c didehSages

. Irecteg top a nethod of,. ostlnaaterno,‘

with ¢ EHSHER dfer SolTHelien SHind (BRI S Pt g sy 1

conﬁglfrec% togaovs thet eeidd j@%ﬂrﬁé ﬁeﬁaﬁﬁﬁmmgirﬁﬁmeﬁ ??*}eﬁéat%d‘?s_ei df3ke
conrti gure 0.SuU or a nas avil n apertures erirnin

selecté® Nz aiipg SepSieir Patl ’

Uel trate i s noved relative to a
dane abparatfus 304 fifthed RRIGR! AR el nthchinibindIRIRR ditfled

maga%ﬁte g(ppef{] %gg%ﬁg)e l{x]é.ts\llew,%pblurtaﬂt?y c?ty IPSSCEI Ei%g.e T%Ea oﬁtffeédr rsntecllla%(i:s?rtx In;)orlzes
the used jigs from the shuttle mechanisin to the outfeed magazine. In some
configurations, the feed magazine serves as the outfeed magazine. A feed mechanism
of the feed magazine is configured to receive used jigs presented by the shuttle
mechanism.

In some implementations, the masks of at least some of the plurality of jigs
define patterns differing from the masks of others of the plurality of jigs. The substrate
may be a continuous web. The masks and/or the substrate may comprise a polymeric
film.

Another embodiment of the invention is directed to a method of depositing a

pattern of material on a substrate. A selected jig of a plurality of jigs is moved from a
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position. The jig and substrate nove in synchrony,

whil e deposition material is passed through the
wapeaertoas@s of the mask of the selected jig to #evaISH®6/047292

the pattern of the deposition material on the

substrate. The mask is disengaged relative to the

substrate and the selected jig nmay be returned to the

first location after the synchronous novenent of the

selected jig and the nmask for repeated use of the jig.

Alternatively, the selected jig may be transported to

feed inhgazims dadPaIREE figs 0onHElred td Afjpotamadi l@«fviﬁ’@&péi‘{ur{:g‘geﬁning

selected jig. The subsirate and nask of the selecte

a pattpry Argybsheicisanerddaiating teia depesiiuntouste. t Hee yrleated g éf
transﬁci}%qu%%?itgﬁgéiﬂem o ! suBBrdtd gt E‘Flps? id2ti6n Q}H?ﬁgﬁe mating

: i
configurations, the masks of at |east sone o

positigny T4e jigyandfsupstraie ghutvierie syrahremyn svhiliefdepesitign fnasenial hepassed
| ity 0f i 1S T, t had

o PRIl Q50518 Al PRl Bl Blos b8P B b

depositien matskiahonl ther subbirgtendive nodskrimdiscmgrgad irslatiteotot the substrate

ubst . For ex | osibtian of the suhstrate
and oAy a8 e GRS B PR MosiBOn Bt BE S PTOREY e
moveadsjni tiof the stbcteﬁ(jig' zdﬁkthb ingskdoi reb&tt%ﬂsffé d’»ﬂhlﬁe $igh E&lt@hﬁévely,
relative tq the nas The _position of the mask nmay be
the Seé%ﬁt‘f@e%a’aé{ fi’&ﬁbaﬂaﬁ%“%ir tottgﬁ fegdduaggrine s othenfagibipaptisrasse of the
selectel §igs aflRGUBSrdié gnd Tack BREHe JERY1dAGiih P BBbERY | diring

tensioned relative to one, r nore axes of the mask. The
develaPmawrf{}ﬁge BBl Ghe Peefiosiatenal Qpche swegfratse In some

config\@h86nY, ARUnadkd of 9 kabiOsonsl ststhe pliRaidty 0@ ?‘Eﬁg REARE phifns

... substrate and the mask for a subsequen deposition
d‘fferM@P th?]@‘aélb%‘?ﬁéo@@ﬁﬁ@“ Biralifeopiigsent i nvention is
NOfhel RERBAE BfhyliRvEISS GlibRS REFILE MQbﬁEr@fatng t&We/ Mask and/or

. inplenentation of the present invention. vant ages

alignmpmt oftmagkiplalive to thegubstattewFehexamnie.@ pasitpineofithe substrate

j v ani | b 0 £ ent
and o fRGR0R o ARICL L B Relo BT BA b T RO B ARER G ey
betwegadhe sybtsirate ralative katheenakk €rhel position] afithe mask wdytbet dipusted

' ' . S PTI = T NGS

tong SHELTRSF Y 5 Ao T TN Py TR Do
autontitipaldy tensioned sdlatine toadnedirmgora akeeof tha ook NnThemlignment offset

accordance W t enbodj ment of the .inpveption; Figure
of a SBEFNGTETe Malbs uciing! et o e aieh Gleseris e
substiaysdrthe nelsk domgsitbst@@sht AegRzidiecy@d an out f eed

azine in accortd%nce Wi th an_enbodi pent of the .

%ﬁ‘h’%"n summary of the present invention is not intended to describe each
embodiment or every implementation of the present invention. Advantages and
attainments, together with a more complete understanding of the invention, will
become apparent and appreciated by referring to the following detailed description and

claims taken in conjunction with the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

Figure 1A shows a reciprocating aperture mask deposition system including a

feed magazine in accordance with an embodiment of the invention;
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Figures 2A and 2B illustrate an aperture mask having a

pattern that defines a nunber of apertures that nmay be
wadd7ozed4i n a deposition system i n accor danceP@iiis2006/047292

enbodi nents of the invention; Figure 3Ais a top view

of a jig/mask assenbly in accordance wth enbodi nents

of the invention; Figure 3B illustrates a cross

section view of a mechani smused for tensioning an

aperture mask in accordance with enbodi nents of the

i nvention; Figures 4A and 4B show portions of a top

amssit B sHoOW.a reEipRRGEHhY ﬁbé‘rvtu&fma%k%eﬁgélﬁoﬁ 5A9m 1nc1udmg a
deposi tion systemincludinhg an alignment section in

feed %F&%@nﬁwﬁeé MASATIRE it accordanice Withamembedinenyof te

invenfién;and 4D illustrate side and cross section views,
respect ively, of an alignnent transport nechani sm and
aFigwres 24 and@lBa\Miusmtasm apgitgrermasdk ey sendpatters tkpaslsﬁdes a

.a_deposi.tion
numblgﬁéa cor gﬁgnce Wit Q%tﬁggegwg%ode%ggponﬂ B4R 855 §8§Pcﬁl%@<
embodﬁn&gntsmﬁtbé na/esu;asn;em for controll | ng t he posi tion of

t he sh tt nechani .a ontr t ensi.,on and
il iR PR T B PR e o7 Bl et
embocmindnlmismbm\reahen;and the mask in accor dance with

ure 6 .ill ustrates

rrEbodl lﬁl of the invention; Fi g
5B ikstraies g Cigss pRotan S AE B ok epyiEee Mtgpnsioning an
apertupé! Frfa6B &5 acord:miat fxathl driBodiRRnlsaifehéinveagod;0ngi t udi nal
posi ti on of the substrate and naintaini ng proper

r BT 44281 YhethReepertings of d in andsidgwenh eespadtivelyy of a
smgle%@:g@rdé@aﬁaowsmeﬁMGam? %Salighnkhﬁséc%ﬁm hQRdrddrc8 With 7

shows a position control systemfor a substrate In
embodimest e InifenHomnbodi nents of the invention; Figure 8

| $igrtl #0a0uD llllﬂ§th{t@ts{heg\nh IR Bl Abtvs tx@?pectlv Iy, of an

t ensi oni ng aspect substrate transgor
alignmgnd tranpRATE meehandsm and heshuitle meshenidarasa jig/ask assembly is

pss BT 501 OLE ) e o RAAFPE e
embockutmt rate agai nst the mask duri ng dep05| tion in

a Fg%rr ¢§ b}’gci(tzixaegr}bar%dotjm sysfsem I"or controllmg the position of the
shuttle mechanism and controlling the tension and position of the substrate to assure
proper alignment of the substrate and the mask in accordance with embodiments of the
invention;

Figure 6 illustrates markings that may be located on the substrate for purposes
of controlling the lateral and longitudinal position of the substrate and maintaining
proper registration between the substrate and the mask in accordance with
embodiments of the invention;

Figure 7 shows a position contral system for a substrate in accordance with
embodiments of the invention;

Figure 8 is a diagram illustrating in more detail the tensioning aspect of the
substrate transport system and substrate¢ controller in accordance with embodiments of

the invention;
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invention; Figure 9B illustrates a support plate
havi ng a curved surface and an oscillating nmechani sm
wonoamegmvdance with an enbodi nent of the i nvenPCoOMS2006/047292
Figure 9C illustrates a nechanismfor injecting a gas
between the substrate and a roller or drumin
accordance with enbodi nents of the invention; Figure
9D illustrates a gas cool ed support plate in
accordance wi th enbodi nents of the invention; Figure
10 shows a deposition system having a web Iocati on
p | h
PEgHIOOM ANGABL fhl e bgs wehdbEAfh Ogggtlfér)]&n E‘i@ﬂxﬁ\eﬁé
substrgieagatighthe mpskdusi aAgities infccohdance wetht mbpdlmedts of the
inventF+rPures 11 A and 1IB are flowharts conceptual |y
ustrating a nethod for depositing material on a
sl E&tre QBellustraic$m sufzpocteplatic thaving ecriyoed smfztceahdtah@scﬂlatmg
anmenabl e to various

R ileqthe i nt i S
mechdf éc/ig f1 2at |r%"§’r/1%eanoh %\‘?F'ggﬁ‘gfqe\r}go? g\"ﬂgve@ﬁgm fics thereof
hﬁ\,gnrcb B€nillaktoates Hyneshyhiah ferdafgetig argat betvbeAwhdgtbsead and

be. descrlbed i.n detail. It t o be under st ood,
a rollegs SR 1% EREAIEG Witk SRbents ofgbe iepneRt + he
| Pyginé 9Dn]Ih@trzitB§a gas éddted aupperipsie iR atsordiggeied. On
b‘ﬁfﬁlﬁ"f ar thelntentlonlsto cover all
embo ‘éen 188ui val ents, and alternatives falling
WEidhird 10 @Bm‘i@ ARRp&ditibi Sy sty ﬁé‘%h? 3 vdsh ﬂ)%ﬁt’]&?ﬁlaﬁ%nﬁ Bfoveable
lntheaggended cl aims. DETAI LED DESCRI'PTION I n the follow ng

iegqtion; ip syaghrony with the moyemenieiibe jigandsnaskehueingncee
depositﬁmﬁﬁ@@c&rﬁaﬁ&ewﬁﬁ %ﬂmaﬂﬁéﬁgo%@%%ﬁohhﬁ forma part

hereof, and in which are sh Il lustration,
vEigusess] le‘%mad ilABrare ﬂpwchmmnphxetualﬂw elhxstreungrayndmlmd for

deposhin 3&1@5&&91 ésufa% %c&«'é}ﬁ%éﬁt&&ﬁ a}l%%}bohﬁse@@(%‘e@eh,%@ﬁnon

e utiy |ze structur anges ma
wiWhibuthe deyentionrig athenahle toevasioup mcﬁhﬁtdtmnp laad ehérnative forms,

spemﬂé;gYﬁé}%&%)ﬁ%vg%ggggfégn%ﬂ]‘a)s QJHEC{#%?%‘E&)F%?‘Q&% Bga\g/)ﬁ?xtg%glg]%\%gfbe
descnbed tnadataibf Itiatebe ahdevstoad Smb&t/éﬂitlﬁht thenindggohdaA6EeoMrhit the

roaches descri bed  her. rture are .
T e I L T N
cover il acbdiﬁgazdm;ee@mblms | dinid Qvethati®baal 1% Withih thYREdJetfRhe

mvem%'b%%?%{ngg ﬂglﬁéE .Substrate. As denoted herein,

f-ace, including surfaces

DETAILED DESCRIPTION

In the following description of the illustrated embodiments, reference is made to
the accompanying drawings that form a part hereof, and in which are shown by way of
illustration, various embodiments in which the invention may be practiced. It is to be
understood that the embodiments may be utilized and structural changes may be made
without departing from the scope of the present invention.

Embodiments of the present invention are directed to systems and methods for
depositing a pattern of material on a substrate. In accordance with the approaches

described herein, aperture masks are mounted under tension in jigs that may be moved
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configured in a wound roll and fed so as to provide a
| ongi tudi nal surface for coating. It is typical in the
wonadrarsep4t o refer to such el ongat ed substr at e Pas/U82006/047292
web. The mask and web substrate are aligned prior to
the deposition of material, such as through the use of
mar ki ngs, fiducials, and/or datuns di sposed on the
substrate, mask and/or jig. The deposition naterial
emanates fromthe deposition source, passes through
apertures of the mask, and forns a pattern of
fron0E£fe8 Inidoain! I strate correspondi
Lo the Sooriore *’gﬁﬁwé?%““%g%ép BRI sEe R a8 Bl web
subsigle. dys deppted }l?}“é‘ﬂs substratgcan oieao ahy seifﬁxm;‘ iicdudingk@ifaces

conﬂr"g'é.lgeﬁisjirgafvsvoﬁlgﬂzl'og eﬁ%ﬁ% ﬁfni n(%ga l&;lngguggi {_%%Eafe for coating.

It is tynjsatin the gndlgtmr/to refier ansic hteimgatedrskibsirdt0 85 Rb. Mbhe mask and
Thin filmintegrated circuits

| t
web SuEhlc 8 BARN B0 5y adatsliok osaBials woeh ardbrongh o
marl@mgl, Sducialssandioddastanis Ql@j)db&lcﬁfthﬁ&h@i&a@é Snasktind/drijigm

rCU|t el.enent reated through de 03|t|ono
depoglltltoP t%réall %aie ?3/1{1 thedepgsitiap ﬁap@f:u%sp@ rapertures of

the nmpJ andi fogms @ PaREACHt dpBsiabe hadrfyl BRSKS wab shibdiisd r at ed
corre% n‘%gdl ments herein. Deposition systems
! %H{;Qﬁﬁ’ GPeHe Rt i nventi on may i ncl ude one or
nDIﬁ/ﬁtleal h‘ﬂ@ Hetpekitsd m%n%%‘f%&@ ?ar?le gl_'gx car%ult elements and/or

|nat|ons t her eof descri be
c1rcu5§| 1ggluding,co ﬁ?ﬂqps of CHRGIPEITE,i 10FiStOys tdmdeﬁmlyglhemlttmg diodes

LED A& Hr€ hnkiRor thi! t he advant ageo
( fsggjtagr es and/ or t{)hrglg%ggé g@&gq B%%B%le%}p% mcara ‘f‘i"“e‘étmq’ "Thin
film intagsigd girewits may empladssaysmraherrm‘daiyem bf m&ilsj dﬁsmdltbrspﬁlelectncs,

r e but m nt ed
o 35 RBPRISRE RN 9B L LTS
deposjtipn of mt@s’n@d’lu&m dfuhm inoetertial$ Wsingisgsteds efpibia M\%r&Iproca‘ung
[t ure sition system 100 in
P eﬂg%g%%r g%géﬁ%grtaﬁs? ; Hl gg’%ﬁgﬂ?rﬁgg IfHe i nvention. The
d elpqmsmmysgemm&ﬂﬁng {ol thé bfe%&x&dn{/éhtﬁn%ﬁy‘? idcfud¥heRE more

rst stage of ltiple stage deposition system
Ofthe‘l"i‘?gh'aees atﬁ ﬂ}ogu tigns themenfsdeacribeskindesi gns
emboﬁoneramyelbay elroras‘xamplelaaﬁ bbsHbE sPeith Ghay ﬁé‘f?"lli}rléﬁlﬁﬁ]tea B fhelude

nsistor (TFT) circuit, a mtri'x o

one °é FHOF t Pﬁﬁ‘eeﬁdéfﬁ%%%o% R3S Ang(oF PRseEses dgsariied dhelqw alt is
intend¥d tBatSficRla s§8leln ASdNOt inhE1ABPOShE ! 'f& §i @c@b%& %erem but

rovides the C%Euabult to deposit a aers
may ke jmplerapried (o fctudesspiested fastresthastreyide for useful structures

and/or functionality.

Figure 1A shows a reciprocating aperture mask deposition system 100 in
accordance with an embodiment of the invention. The deposition system 100
illustrated in Figure 1A may be a first stage of a multiple stage deposition system. The
deposition system 100 may accommodate mask designs for any layer of an electronic
device, such as a thin film transistor (TFT) circuit, a matrix of light emitting elements
used for a liquid crystal display, or a solar cell array. The deposition system 100
provides the capability to deposit all lavers for these electronic devices and/or other
electronic devices. A substrate transport mechanism is disposed within a vacuum

chamber 102 to facilitate vacuum deposition of a material on a substrate 101. The
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el ectronic devices. A substrate transport mechanismis

di sposed wthin a vacuum chanber 102 to facilitate
woaocwrmsadeposi tion of a material on a substrat eCL@$2006/047292

Thesubstrate 101 is arranged on a unwind roller 105

that delivers the substrate 101 to the remai nder of

the deposition system 100. The substrate 101 travels

over a first web guide 106, around a portion of a

circunference of a rotating drum 108, over a second

web guide or roller 110, and fromthere may conti nue

substrh® 101i4 birRegeddSPL ShivirroRL AN th-aq‘@elﬁ)é%t L e dt@ b r HeSe

a feed magazi ne 112 configured to store a nu
remalpqleg@f thesdepesigiongyatsey 1A} elhrasitbstrate 4 Of rtratvehsﬂ\f@n a ﬂrst wéte

guide q@@fér%‘ﬁd"‘& Qﬁlo% 1fc'ﬂurrTE1QaHﬁ@of Arothilfe bh@5 184 A1 ? gecond

stacked vefti cal t houg fernate arrangens
web gju;dg astrolergld Oaprd émn theonedy caitinveded forberzdapesitiba stage.

119 f t
5 4en ob B AU 5 BEHEG 105 e o
jigs 1 lﬁh@dhigeapaﬁtummﬂ&salﬂtﬁeh iéri3gon. Anyth¢ tenfighivatidysHifvn in Figure
sel e f eed chani m119 for use in

b
1A, Ui a5 e Yo B oAl AR e e angs ofhaa sorage

are ensisidneds The fesdf magednd eHt Richaies a fesdnaeeanisen MO |f<§10§electmg
redet erm ned. t enper at ur

sigs 1 [T otRE ot Ba7 TG E5m e Aol mergins, L £ e Bia Wsujtighamber

102. Aﬂ.ss jigNi15smiyBe ftededBY AT 284 Mbdhafisni 19 9rf8§§éé/ﬁ%9ﬂe1?osmon
huttl e mechani sm 118. The shuttle nme.chanism1

Pfoceﬁsee‘} IReEataEe Gqnirokupitddé+ sush ap an infrasedvheater apd temperature

monitSt Redy Rl @ed 8 e 4 ﬁ%dét@ﬁﬁ‘ﬁlbfl‘ Gerfp it IutO& it fRaked he
aperture mask 116 held by the jig 115 is positioned

magazigg Wben the substrate 101 and a deposition source 120.

Tb%cg eaeaba HRYiS P14 ERirslhl fhell R gjﬁzhglog%m gécesrﬂe% gy gm

emts ‘deposition materi
Shuﬁl@%@@mfif@ A 18 iThe shittle 2ecbasisms] HShﬁupgivatqsehe T disedtion in line

he
with tﬁ@%\lb?ﬂ‘g{eellégl_ gafggtsiﬁe %éluglﬂ %&%ﬁ’:ﬁ r%gg ng zllladglg% aQe(géuﬁ? g};\ghtl 16 held
by therjig BYS alpodmposd betwveenithd aubatrate rml ahbaerdepbsiftion sdekerned.
r .t he ape f th drun1 A shutter

e Bl Pyt Tah niodfioh RO int H8and edile! ne

deposﬂmgshataﬁﬂ nzamvmm E‘hﬁ ﬂtpwri]mmﬁiad tegiall EPD padseHthrasgH aﬁ%ﬂures
trate aches, t eposi ti ap posi. ti.on.
in the GHCIRE fesk 108aRA0S SaBoTELt Hharumacatt 10T A syl T may be
used wl PR8It AR ripl @@;&smoa;riﬁ logiohy B@ePihafl @RREIrkd %gflﬂﬁh@ﬂhb apex
i qured

esi.re position source 120 may be con
of the 5%“*%\“%/ g’&% Fﬁ% WﬁE@di’Fd‘é‘ﬁb&q lfl%‘ﬁﬂ?cﬁml{f@ RaisHRl B220fom
the substRd U0 NG slepasiprémAiRd&ios@on as the substrate 101 approaches the

deposition position.

The deposition source 120 used depends on the type of deposition process and
the type of deposition material desired. The deposition source 120 may be configured
as a vacuum or non-vacuum deposition source capable of providing deposition material
in liquid or gaseous form. In various implementations, the deposition material may be
deposited by e-beam deposition, thermal evaporation, sputtering, chemical vapor
deposition, including plasma enhanced chemical vapor deposition, spraying, printing,
screen printing, or other types of deposition processes. In some deposition systems,

multiple deposition sources are used.



10

15

20

25

30

in liquid or gaseous form |In various
i pj pl enentati ons, the deposition nmaterial nmay be
wdepoars@d by e- beam deposition, thermal evaporPariusmoe/047292
sputtering, chem cal vapor deposition, including
pl asma enhanced chem cal vapor deposition, spraying,
printing, screen printing, or other types of
deposition processes. In sone deposition systens,
nmul ti pl e deposition sources are used. As one exanpl e,
the deposition source 120 nay be a sputtering cathode
or, g
Qo Rl TR ORI (BB A0 sl PR ERARR g Yathode or
magnefearesiuiiesing ssthade fraurpocespf depasitingdepleict rorenductivsemetal
. i .
oxide (}1}%&80& ¥| R aﬁgtthgfl %Pa%}ﬂg tgg r(]igﬁ t‘f(gnegokct:eo ri()gx)%%gée% evaporation
sourcenﬁirewumdsss oﬁd@rdlarthugngetaﬂ ics@riondudtivetmetgl axida nial:erxals,

, dihelectric.in ani c. qQr ic.materi ,
condufRh bf SifissRiebichedy BAFRES Yfubt Bitetnir ap Sreaie
materfald, eldcabascondudtinghhateritls | idig-condwiting| mBatetifls garlgthdlemitting

successive layers of a circuit or other conponent
mater ghuire | ayers of different materials fromnultiple

dwgsmérap BuctessieeRydrd Of aMchit®f btter @BinpoBA&ittirB§uire layers of
|I2atI? is achleved by coating successjve

differgpy RateaTls N ERISRIG deRpsifiomsondessolsily iMareredficicpmarhige

utilizafiofl-is allHEVEd B &dalink 3ucAAGVE MatGYRY Whiditdve alrh4t deposition
| evel s, and heating nmethods. When using deposition

TeqUIrgBGRISes 8h AGAUHEF AT Yacuraylevelenessitation fevels, prebheasing t o
methodBK SvRRH 4difd & ;Qﬁﬁfb%' JouRRS M s Lrﬁﬁaﬁ@ﬂﬁrémé}ﬁs ]12-% ep0581bl

and/or wthin the same vacuum chanmber 'w t hout’
make Fbllﬁnl@éieph@tlgnﬁ)\yﬂh élntesall@lmasli\/bl &.iapHior dthin g EA@ vagpum

e 0 o UG SN S LA L0
used th eielpzasdtenmltnplaiayamsoftmweﬁalafn trhatsabstaiteleExan{JI es bath
r
pgﬁm %9?%%? eréll} ethﬁ tr% Il? ‘n'(afy%ﬁ mgﬁ dBP véﬁeoshs e(s o%
materiadd. ﬂ%}ig%lbemhmmomtla?cgﬁa(eﬁ’ﬁl& sucﬂﬁisypdryést@her (both S uc
pos LSRR ao 15 48 S T e BN Sl

polyceﬁbb@e&é, plgfigrene WaVRNTHY maRHialkDYieth dsa8ihIeSs stéél, or other alloy
inati ons of the above materials with or Wt hout
steels,caglé

PURHTS, fOPRER 23PH YRVER ASTAR WouRa fabricsorrsioppfinations of the

above@h&etihRRith SOWRRAGHoatcddArRSesD ﬁﬁ%ﬁ@%ﬁmt}b’ sﬁﬁﬁ footprint
deposition processes described herein. | ustrated

electroic cCAMPOBEA Gt Be Produstd by digrdsppaition W@C@F%df%}bed herein.
depqabét-aed B H{ec&niiégratiohgff e 4104t dfim 264! Jeposition
substrate 101 na arranged so that the mask E
source 120, jig/mask 115/ 11 and substrate 101 may be arranged so that the mask 116
and substrate 101 are positioned below the drum 108 with the deposition source 120
emitting the deposition material 122 upward. However, it will be appreciated that the
mask 116 and substrate 101 may alterngtively be positioned above the drum 108 while
the deposition source 120 emits the deposition material 122 downward. This
alternative configuration is particularly useful if an evaporation source is used.
The jig 115 and mask 116 may be moved across the deposition zone 121 during
a deposition cycle and reciprocated back to a starting position for numerous subsequent

deposition cycles. In some implementations, the mask 116 may be used for a number
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and substrate 101 are positioned bel ow the drum 108
Wi th the deposition source 120 emtting the deposition
waorb@Eroireds4 122 upward. However, it will be apprecraseme6/047292

that the mask 116 and substrate 101 may alternatively

be positioned above the drum 108 while the deposition
source 120 emts the deposition material 122 downward.
This alternative configuration is particularly useful

if an evaporation source is used. The jig 115 and mask
116 may be noved across the deposition zone 121 during

of depbsHRIMSNHIREh fXdved Fith NRGLHAGGHBRATH IR ﬁsy?%%’;&' ng

position for nunerous subsequent deposition c In
cleaniggne i npl enentations, the mask 116 may be used for a

n iL.d : \Y um
o, AR S RS SRS i TS T
embodifenriiés sigso o Rignre b, excapigbal ari ontfedshagaziis0l 22 Huving an
' h§ :Sida.l.ar Fi except .t.hat a
outSTRRLITRR 199 £ LETARE I P o SR B o
depositprstymles, itAs likelydo haeka dighificast tndRiupuseidpbaitioRmatsraer

pesi tion cle it is, lLikely to have, a_..
neces o AERTEUN B FHEEP o bl B e i 15,
outfeddltaline&&irlﬁsah i129 nedydsnisad toreceive ms?g 135 sﬁﬂi}ﬁ)rﬂﬁ@ khelihBsk 1%

' strated in Figure 1B, an outfeed nechani sm 129 may
from %‘8 SH%‘% PEchapEst @g&tﬁée ‘j’"ft‘éeegf%eéﬁﬁﬁa} {2 hgoveethdigk! 15and
mask fi 16 ftbhke 6htfédd Magmalearnsor dibfage] Recholtih ARAHERE BaBksm

129 noves the %#%g115,and mask 116 into the outfeed

AITAngEIEN; ¢fdn f9Y of R corfigyratian. Hpan weachingg predetermined

fill levdl bk @4 tfREd ARGRARO 122 Blay IR AEWAOSAR. GAN¥EMspRric pressure
configuration. Upon reaching a predefermned fi 9

venteq ,tbe outiced snepaing 134galie pereditenhls and mpsksdd 6 maabed,

| I Qut .
i L T LT e,
systerp épRi\sheWm.om t he out f eed nagazi ne 122 for di sposal or

' [ h T.
A Al T
magazinesdl Bnd 23uwhessdherfegd mapasing 122 sidi2s newer elehhad figthasks

11511 e &% r.es, new or. cl eaned jiqgs/ ks 115/1
/ P%g?‘% g{k e fe ERS/L eomiléee&fpﬁ SHQR PRRYSSE F{’ﬁll g}? %Eé&agﬁﬁ‘&e]lgz
storestused jigs/freskls bbiyaré.nn d22tesihae emboditertiagiddiaflegadiadirhy be
16, In an gl ternat q?,dine t .a sjngle magazi ne may
used (R QTR LF 4GS g’taglfsgﬂlszlel‘%] eg%"f r?ﬁa _I?gteii F*%“Eﬁ bef ore and
afisshoomdarigges A8 aht QW) ah Ap&ric@e RSk 0 f8BnedRith a
ag?ﬁgyﬁe(f§sk 210Ais formed wth a
pattern that defines a number of apertures 214 (only apertures 214A-214E are
labeled). The arrangement and shapes of apertures 214A-214E in Figure 2B are
simplified for purposes of illustration, and are subject to wide variation according to the
application and circuit layout. Pattern 212A defines at least a portion of a circuit layer
and may generally take any of a number of different forms. In other words, apertures
214 can form any pattern, depending upon the desired circuit elements or circuit layer
to be created in the deposition process using aperture mask 210A. For example,
although pattern 212A js illustrated as including a number of similar sub-patterns (sub-
patterns 216A-216C are labeled), the invention is not limited in this respect.
Aperture mask 210A can be used in a deposition process, such as a vapor

deposition process in which material is deposited onto a substrate through apertures 214
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pattern 212A that defines a nunber of apertures 214
(only apertures 214A-214E are | abel ed). The
wanro@Engsyent and shapes of apertures 214A- 214EPCI/US2006/047292
Figure 2B are sinplified for purposes of illustration,
and are subject to wide variation according to the
application and circuit layout. Pattern 212A defi nes
at least a portion of a circuit |ayer and may
generally take any of a nunber of different forns. In
ot her words, apertures 214 can form any pattern,

to deﬁiﬁpﬁ mddsﬂ@ pURivh diﬂlﬁmﬁtﬁt&l redabtagebdly, lpRBRY Sadl 2 QA Eddbies

be created in . the dep03|t|on rocess usin
dePOS&ﬁ%'r of &Sﬂﬁsé Rn% angoiimulianequsly, gcmrr?&%gwf ¥he mejepiabin a
desireli4Attedn. 1 | | ustrated as including a nunber of simlar
sub- patterns s]subpatterns 216A-216C are | abel ed), the
i iRERUFOMaps 2 HOA ca v parlicklariyhissful é presting Apewitsufoe electronic

dlsplaggslngé&ﬁrﬁ@%a{?ﬁ JiRGHs sl ns qgcﬁg%}eghgﬁap{dgﬁﬁﬁgdtlonl{%Iﬁ?

vapor deposition process in
circuithe poaiixt eiccwinthet impleinents shie il @mgtnmptsg inchekng@dethponents

ort.ion
compfifik Fedlc bERBte RO R AMEIeS , SpRin el 1A by wisd o
deposﬁfsmlkkamunheﬁaﬂmu&s&aﬂo&hngﬂxé fomhaigr Gfrteigh deiysityl @romat.| !Aliberture
r|aI n a desired.pattern ert
mask o)\ Woy B ittt B apTmarch B such 45 baling e dhisdan to
defind pa‘tteﬁ’u ECJ’.A @Iﬁ Idepdélﬁ@i f3turd SOW4C Ote ﬁoﬂh@ﬂé@hﬁﬂuﬁ SfGbljrferic
fil éﬁ? adl fr%grency i dentification (RFID)
tim ape SF?%S I Fstemsiana furthep desrsihed ib gpmmanippwned
U.Ss. m@@ﬁmzt S| Meﬁ%mm@mpﬁal&gﬁﬁfmgﬁﬂs 1qf19’d£Hd0U<sf
i norganj ¢ sem cond ture mask 210A cah

Pateny,appliqagiog sk iY T2 3 (tied MV 112 260l meolwbwyorcah@ herein
by reftRnB&t i on of high density circuits. Aperture mask 210A
may be formed froma polynmeric filmsuch as by using
| Asarevippyy |dG$Pfth§>dd@1E|dﬂBOEpmn syster anquuhodjewobm tleruse of

apertu@P filabkY it gl%%ns-f&?e F%}ur@gg ¥350 0 & H%)Fn skl | M

aperture masks 1n st'ens
assemibs30Q ﬁnetjmchldce uug[iﬂO)p.nd\apardurbl rﬁhskl?dﬂe rT[heGap%&ﬁrehﬁésk 350 has

lication 151 118, and
a parigin 351 R0 od BREAEE] e CHRe H0RE Tk 10 iy b8 fgrenizs o
cross-ZHpEY mmnlmiana hevinp eﬁtenﬁibﬁfpeﬁhdiﬁ BSIZA-DSQID ekRiR &S thePattern
area3$§1 :ﬂ]ous% descri bed3 f P t| on S stem and net hod
v Py EXPRIET ROZUYE Yger Pt 0 cancber usd fio pfeeich
the mask 35008 apgt(%)ﬁ{a&l)?&rﬂsﬁmln&gé pateth Qié&;gfﬂa;arith&‘ﬁ?ﬁgmon Tl?e main
sse udes jig and aperture nas
cross S0 R LIFET s AR 0O AAIerISsa FFEKAPUR Aropther plasti
frame 366 GarhiRebdadiy @ polfifiddahiir € mask 350 may be forned
a
fn one embodiment, the mask 350 is polyimide having a thickness of about 1
mil, and having a metal or a plastic frame 360 adhered to extension portions 352A-
352D outside the pattern area 351. Extension portions 352A-352D and frame 360
facilitate manual mounting, clamping, and/or provide more uniform stress distribution.
Each extension portion 352 may include a set of distortion minimizing features
354, such as slits, which may be located near the edge of pattern area 351.
Alternatively, or additionally, a set of stress relieving features 364 may be located on
the frame 360. The distortion minimizing features 354 can facilitate more precise

stretching of aperture mask 350 by increasing uniformity of pattern distortion of pattern
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cross-shaped nenbrane havi ng extension portions

352A- 352D external to the pattern area 351. The
wexbEnsson portions 352A- 352D of the mask 350 eamusen06/047292

used to stretch the mask 350 to appropriately tension

the pattern area 351 without distortion. The main

cross shaped nenbrane of the mask 350 may conpri se,

for exanple, a netal or plastic frane 360 | am nated

onto a polyiniide nmask. In one enbodi nent, the mask

350 is polyimde having a thickness of about 1 ml,

ansh frane 360. adher
351 g leing TliBls gy of gk itiEn Mhppize LR
usedfsqthemsémlgﬂe plitst liddes; pBERMAtIBHE Deddd fthidRkes3 Bas, and the

like.facilitate manual nounting, clanping, and/or prOV|de
nmore uni form stress distribution. Each extension

pofidnps BEHA-AHGD iof gilgiid eskeass@hbigf300i &h%trh@nﬂat&! Bh Bk eh&i8n
whi ch ma | ocat ed near

354 lit
portibfiés 32, 5ont e i 60 3¢ abertygd mask g3, e e 118130 ippludes
tensxaxﬂmigtnmhahlkSMS 321232104 afidhes So £l dlﬁﬁbé‘gs 6.4 %%Bbe In s

elocated. on the frane 360. di stort
embopﬁa%iem the! gy euPg mechanisms 321 f’*a%? IIH F%ﬁ be mcéefb rtce viigemeters

mourstitd oh @hialign@bne@antdl 18 R nbddthn O ﬂféct&?sz(?r%lgg 1ne§a?rpﬁras

rmty f pattern distortion of pat
321‘%3#{9@@&7 ?ﬂj‘p |t6%%01@aam<§qwsan¢tcﬂh9wb eglfestad td tlta:r_]lg 370. In

Flguﬁl IN,¥adh BANEHHnERiddS eérigﬁﬁﬂllgf rgu chan %Phnagjn Igﬁ%l p:“)wélggng a total

slits, holes, perforations,
of cigly degrces pf fracdom dwing $56shiBgSIohgh odleramknganendpioviding

moreQQQe\Qémd ég%'fri}lte%gorgrbrﬁggf r\%'gsoq‘e éltl }1}0 2 35 Icﬁehogggtggt%d to

frame 360 of aperture

provide g shesirg damonnt ledsiretchir@2if Apaitid rﬁidk&iﬂﬂ)%:hdtt@ th&iftd roper

aligneRf o 4A0 thesk Do 05 BTN MFobrttalen EdBeastihe neradOanay be used
as Jlgrdalmrtleﬂbr(ahgamgahd: grask RdlativedolyoRitions Xgnadeypodi ment

mechani sns 321A- 321H are coupled to
t eng‘:&%@n 3“‘3&%8? & C(%‘g{segm,oﬁyw&f tensipgring G‘leg i$th§2320,nd
o e Lore b, FICE EHATED ubps b WA St BRI 1582 that are
arran g B asb e Aberiurt sk gk 361 o e loweir gt jov 582 1o a

drive anut 38wy emtcﬁ, Qf/ﬂhg iRk es
eedom ar e uggs si bl e. Trelﬁ Es]?%%ﬁlle%%t 1%%&{?% leQ% gerew 385

1nsert8% e daye pyt FPEeerting sefptienil amjumtofahe kndeteiw 385 aito
translafi@ial H{(ﬁlomlfhégégmi% %\A&ﬁﬁhé H}e%g%kg :'ﬂ%}lgt baelgbgggggg)revents

of the nmask pattern 35 e su
translptena P@tlslz@fﬁlmlebésmwd't?és jig datums for aligning the

MB$furE L4 RG0hY AB SoRPSoRE S %to%néjnd side view, respectively, of a

single stage deposition system in accordance with another embodiment of the

invention. Referring first to Figure 4A, the system includes a feed magazine 410
storing a number of jig/mask assemblies 4902, an alignment section 420, a vacuum
deposition chamber 430, and an outfeed magazine 440. The outfeed magazine 440 may
be located on the same side of the vacuum chamber 430 as the feed magazine 410, or
may be optionally be located elsewhere, as indicated by the dashed lines showing an
optional placement for the left-most outfeed magazine 440 in Figure 4A.

Figures 4A and 4B show a jig/mask assembly 490b positioned in the alignment
section 420 where the mask 416b supported by the jig 415b is being aligned. The jig
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Figure 3B illustrates a cross section view of
t ensi oni ng nechani sm 321A and cl anp 356B. The cl anp
wG@36B/07swk udes; upper and | ower clanp jaws 381PCB@2R2006/047292

that are arranged to grasp the aperture mask. Link 383
couples the lower clanp jaw 382 to a drive nut 384.

Tensi oning of the mask is inplenented by rotating a

| ead screw 385 inserted into drive nut 384, converting
rotational notion of the |ead screw 385 into

transl ati onal notion of the clanp 356B grasping the

/mask%&nbﬂ}mgosthap 8&dH #shspBAcPbH e E3d H&H%:%'@@%d%&xﬁﬁm

screw 385, Figures 4A and 4B show portions

transp@rt raeffl@plsah@é kinge thei alignimess pregioni20yfrors thefesd mypigezine 410
througl n@gglxmpﬁ' Ui SRR BldehAy g{@q;@ %r}ﬁSvé’éff ‘M‘é‘? ang@%m

ment. of the I nvention. erring
transpory, mcﬁ@nmﬁ@km arcalighesent phpeitidn dafjaed e X4 306d 34 omltlng the
. N g I
atignsBRER IS . AR LR T P panhePrlg 3R Cbapivgn
deﬁne@lut}f bard stopg dait pmltmtﬁng E@s@fﬁlﬁ@pgl/mg azgdentbly 490birythee

ide of th vacuu chanber 430 as .
alignp @ SpEior i me8 Wi el hal b B s SRR noSigfoien
edgeseif sknfig rleﬁlla agamsn Cﬂh@?ﬁrﬂ@td@s ailt b?sﬂ@ﬁdﬁ&?j ahd P’Qstgé leOEs Y tBEjig

tiona a nt,. for t eft - nost out feed magazi ne
415b fd‘SFﬂa?p%&F’é t fecilfats i g‘%%"é‘?‘ﬁi‘ Y4B show a i g/ mask
agHe Tdd/maSiimdPR) zlrld?&eﬁie Iangh&en@lebﬂ&mm n&?%aa&e 420
where the mask 4 16b stggorted

th
tempegiuFcontiol Hais togeadjtioy the smask: %é@t)ém ydumgsan*/as afiereglignment.
As préJléﬁ’Sﬁ? QEdcBedNint RsisidR gx% m%emﬁélﬁmﬁ& Qgﬂ@gaﬁé

transport mechanism 4 Into the alig I on
coupleq tondrivess (o ghomiga sneheasadrove mptousg lor bﬁm nmyemenlmeclﬁxesms

locatehI ifl /t}'fgaé\lk% E@ﬁ%ég%%@%f'd%u@é@&i lopéﬁ trfrig g‘).aﬂcﬁlﬂﬁ%jh 19 on the

ranspor to an a posi
mask 4&6 areel@caiyd,xuah ds ¥y wptitdlnmapeeti, ogcapanitivseemsiomm BigQre 4B

1llustr'§’(%§ ‘ﬁ?é’ i 9 s ?1 Sgﬁ%r%) 32 ‘JF:far’ 2 g? g@? d}ogiF/ pglgtq%pf'gpﬂr ng oor or

camexadfpesﬁchnﬁslal hhgl}rn@itl’mﬁ kheaigasiohing p#SdHss,ithe ﬁB&c1&lsI4gl9lmr’the mask
sect.ion

42 Wien the j.i. k
416D are;adi t°3-8]§i“ﬁ 3 as%%%%%%s f%ff’r?ielﬁéf Fﬁfﬁ%iﬁh&gﬁ?ﬁ&pd
Y:in tmugamdms heps Tat rmsum 6B Msaybeaalthnéd tWith REEES t@bnd £8s or
g 9 ﬁg %re used as Sofﬁ\mlltate mask
may by, aligned with regpec ?@é&’qﬁﬁa‘fm%‘ neBhegapabiXsshe al i gnment

S @ 5braB iAgRni¥RA¥ations, tHE &asR nmss & ﬂéhﬁoﬁéminrtsath W X Snli fhe Y
condi tion the masks before, during and/or after

directioms pastdhe straig CKSP%%EQFW% nducerd in the measkdr 6b biithe -
deposiTRiAHBLERE Fifck tRihséiterd iy bk 3B0P1e4 96 4R fask 416b and/or jig

415b to provide feedback for tension control. The tensioning process may also take
into account individual mask geometry effects on pattern movement under strain to
enhance deposition alignment over previously deposited patterns. The mask 416b may
be placed under tension for a strain soak period. Alignment of 'the mask fiducials 419
with the datums provides an alignment XY location for a fully strained mask 416b.
The alignment process may be facilitated by computer with closed loop
feedback control involving all global fiducials 419 on the mask 416b. In some
implementations, at least one of the clamps 422 may be non-rigid, and may be

configured as a segmented clamp asserably. The tensioning drivers may manage the
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coupled to drivers (not shown), such as drive notors,
or ot her novenent nechanisns |ocated in the alignnent
weeai70asr9420 and out board of jig 415b. Fi duci aPeTAE2006/M047292
the mask 416 are | ocated, such as by optical
magnetic, or capacitive sensors. Figure 4B illustrates
the use of optical sensors 425, e.g., a
phot odi ode/ phot odet ect or sensor or canera, for
fiducial alignment. In the tensioning process, the
fiducials 419 on the mask 416b are adjusted to fal
positi¥h bABACHACIARNBGEE e, aRARe bF 98B rhéfted BlatIR vith AR6ahIANS
.X.,and Yi inthe alignment area. The nmask 416b may be
tensiopingydrversPrevidesdhe abilifshlogiirainsask seemenss tpeaffict geraglimentary

portiots LR tHESREEE 1 4P Tﬂ@usﬁ%?ﬁts@%iei?egiéggﬁﬁg seTolelol. 1N e%%fc‘cieﬁl n

__sone inplenentations, the nas s tensione
uniforsaity of Aiduoiakalignest distitngest aasass thastaskkeeast r ai n

GaSEGEhioninE e RbmhiLMeSHY 4008 iIBEVed HoR. B alipfimgnt
sectiona#20rtbravgbkoakl Biok #h2land irjtb ghelddfuisitiom ghaniberlé3 0. ewtithiac the

for tensio ontrol . The tensioping prqcess. may al so
deposy i NS B30k Wit hivg A aRSH BB JeOHaRRcs B veRepyiahand
wind pdlcred 5l ,M59cwen guldedasn, lﬁtﬂleﬁd 457, ‘458,35}&] kﬁﬁex%b@@étﬁ itr@ﬁspolzt

align t qver previ qus osited patterns. The mas
comp3nest nipe BPPELR o Aderore ROROY B Al 430 avolipe over a
web gidd 48D arfl &rg0nE Apoftfont dTe: RSk fEicHbE bRk Sotdils 45heThe

dat uns prQV|d$s an alignment XY |ocation for a fullg )
Substfé{er‘gﬁ%%ﬁwgk rameihe rotaoG ATun Aed Passes QvesTateys 437, 458 and is
colledi@Ton Widd gflldbyseonputer with cl osed | oop feedback

control involving all global fiducials 419 on the mask

41w the deposision chambentih the jdglmask esjemidly 490rregipre¢ases under
the rofdtMERRuMPs IRYthBEHE Ps rlg )lr/xgas_kl_ﬁﬁ B éﬂ?%oé@&m{%ﬁrﬁgwwn%ﬂe as

a segnented cl ar_rp asse _e t |pn| ng rrvers may
substy ddp dspedition ssureedd) duringdepmgitiont A Fhieldytd oy be

o SRR G TR o BB SR SO AN S

drumdddpl i nentary portions of the mask 416b. The use of a

| [ f hangced i f Lty.of . ..
T R R A N ST N
415c dxid mask ¢h&d X 1Y, artdie djregiomPriorss depdsitichd MondfarBl¥&@ehent

fromthe,ali section 420 through, | oad | ock 412 .
(@) of J T e R AP T SERRASEOBISHaR Y the SHgle mechanism
462. Thesisuttle aiechhsisiner62434y aldo susdd @i Bolé ﬁﬁg%ﬁsk assembly 490c
' chani,sm.i nhc| udes_ dri,ven unwind and wind rollers 4
acrosije toisF bk

5
COfiRE Sleppgifipry 4sibeig/mask agsanbly A@Pc enters the

deposRithsdHaditRr UBE P Skilttle HERRAAMSI62 TBEeiP4IIRE §igfRakORsdrSbly
de]ivered fromunwi nd roller 451, traveling over a
490c and moves the jig/mask assembly 490c into the mating position beneath the drum

453. Through the use of sensors 454-455, the mask 416c is positioned in the mating
position based on alignment of the mask fiducials with respect to jig datums at
positions X and Y. In timed sequence with an incoming substrate pattern, the
jig/mask assembly 490c¢ is moved into contact with the incoming substrate 450 and
deposition begins. If a shutter is used it is opened prior to deposition. At the end of the
deposition, the optional shutter is closed and the jig/mask assembly 490c is displaced in

the negative Z direction departing from the substrate.
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web gui de 452 and around a portion of a circunference

of a rotating drum 453. The substrate 450 conti nues
wonramorsm4r ot at i ng drum 453, passes over rol | eP6TAS2006/047292

458 and is collected on wind roller 459. In the

deposi ti on chanber 430, 1lhe jig/ msk assenbly 490c

reci procates under the rotating drum 453 so that the

aperture nmask 416¢c is positioned between the substrate

450 and the deposition source 460 during deposition. A

shield 464 may be used to prevent material deposition

ot AgignieAnof the 3uBRt 850 LS Ak 41”8 11‘? &y %fl;ﬁ gﬁfgn {(il%l),ll

‘£ one enbodi nent, the shuttle nmec an S
a°°°@é’§a‘bq by, moxing the sHbsigte 30 foiap db]sﬁhlttam‘bdmhin dbixfg:maﬂcmgs on

the stbstréte 2511 agd %éx?ﬁx%’vﬂfé%h? g%‘ﬁa(gcs glﬁ,gﬁ?sll ﬁﬂjﬁ% n}FéﬁggFrg(ﬁngéo the

pl acenment’
SmneaXd@ﬁﬁﬁ‘PPﬁﬁm fdurialh él 3 hnl thd masked 6w ‘BB theekingsd/or fiducials

sQ. be used to nove the
B4 SN LS R Bt bt
epoell@po of magerial A@mdval pf @hﬁ&ﬁkto&&éﬁ%rb‘mﬂggﬁr FahE rterélmﬁg an
e mechani sm

er.430;, the utt
cdge R tecel vbé)sa{;ﬂém% ? Rligicdlseptiegls fﬂﬁ‘@&? Lanenes9 o5 other properties

ofama@hmmrammieyeréﬁm into the mating position
Thr ough the use of sensors

g@ at h] t he dr. unb4ic-3[
yAslispentindhe Xidigsction w2y b ansemplishechey Heningithe

of ¢t dhaskom Y
oot b s 6 A
matlrégé&fg ’&?ét h meekanisig 462 pxvesths mask 416, intohthe mating
Posntiohgfrimwﬂ@&ﬁ@im%){kﬂ)gQGnﬂaét N etk év.{ﬂﬁ&at%%%b%auminlgr}gt he

i.ncom ng substrate 450 and ep05| I'on bégi
inconying pattern; fiom aagipvebi lecatigarte dhepmuaung posldepo@yth@ﬁ;aﬂ&ton the

substid@4ﬁﬁ @e@gedtﬂg'eseﬂ%}g %53' Qy bé G? qo t§ tpi% r’}g{nglg {agle 3& gnment

closecl and t assenD
procegt, cLikgyisge; ues zossublem dciay tepacmiig subsiatt B80 while the shuttle

h&ﬂQ&L{ t of .t he substr 450 eind the
e RSk 46% 6 gaV\é\f]S%ts ﬁlg&lgpgg P FRSCPRIGHE PR %8&’6‘1‘1’{3? BéHb’é pgysible to
spacerthe pattern Grss nbated ahehelalbstrate a5 0ER kst GRS ask

e Ssubstrate 450, and then nﬂ i ng

t
assortthy A0SR L B0 b iDndh Rt 0C Methaah ey ine Ahe ghbsirete timing.
The shkuttle méqbamsml 462 theh Ahves ﬂiécjighﬁslé&%e%l)t d!‘%ﬁtﬁe 416 Sirection

for coffi1 BRLER IR SO ds02nd e mpabl @ rafer o Hlisuobriamd
subsed;tlmmm deghositipesor the Bubstrab@ feddbatk frBﬁf@:YxQJ)r St A6 @b
of the%%gt?rtlgear% aﬂloa/g %oroéor}/e(o):ltlgrsl of EchreI arlrlrgn?n%nt at the mating position.
Sensors 454-456, such as cameras and/or photodetectors, can be used to report
alignment information from previous deposition cycles and the feedback information
may be used by software and circuitry to adjust the mating position for subsequent
cycles. This allows the system to correct the offset error using information from
previous deposition cycles and/or fiducial locations, such as by averaging or other
methods. Software and circuitry may be configured to avoid over-correcting, cause
“hunting” control behavior, or otherwise disrupt the smooth functioning of the other X
and Y positioning systems.

In some embodiments, the drum 453 may be replaced by a web location
platform which may be used to align the mask 416¢ and the substrate 450. A web
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edge, and/or by changing the physical, optical,

chem cal, nmagnetic or other properties of a materi al
woaoproogheee a reference. Initial alignnment in PO®UX2006/047292

direction may be acconplished by timng the novenent

of the shuttle nmechani sm 462 when the substrate

pattern is noving into the mating position. The

shuttl e nechani sm 462 noves the mask 416c¢ into the

mating position prior to the mask making contact with

the substrate 450 by timng the incom ng pattern from

locati8h p}b@%ﬁh th&FBE LA 416nd, L i B ;) E&tf&ﬂ%‘ﬂ‘l fg@/@ rhgclg:ﬁ{sh?%z

on the substrate 450, sensed sensors
for aliggeent of e sk 416F end ithe swpstante 4é04 gmmnormgwums are more

t y .
N Ay L T T —
tlmlng pﬁﬂ@rSQbedﬁ@éﬁO and mask éllﬁtaan'erp;yowded herein asAcketplagal |y,

atterns f| st _co
sppropiheS AL Aol BOBE A R AR oy ORGP mast
416¢ Hssfenlnio;ay Z‘l&ﬁﬂx:s111:@trlaﬂl&epal.’tamsﬁuge @cmsiddrémtoi e Wibidi the €cope of this
t hout del aying the substrate timng. The shuttle
Thani sm 462 then noves the jig/ mask assenbly 490c in

t IIBmthleﬁibﬁlﬁﬁh,l the sﬁbﬁtrawms ®&id DASKVPESE 4rb Br&uphs itétentact
and the initial alignment and

and g be Ao o BB R Ry HilbuRln BectoBBan ST the X

directfisR1 the Lo fidid AONBeRS 0PEadhe dGesddEarir&d tR hmaNs416c
for correction of the alignnent at the matin

and sypsipte 40 aresrpasted. aygh as éy the e meinsn s 463 dropping the
Jlg/mﬁk%%%& QHOE fn 1Ry, BfedtiRBdo hOLEGPS Eied@{e;ngls . éearﬁnce from

information from previous depositio

the subgigatp 46Q. The shufile mﬁﬂ:hﬁaalymtfléme@ nwyesﬁfeumﬂ@slan@embly 490c
back ol thé H‘lahﬁ% I}])Eﬁtlﬁﬂ]v&ﬁe Elﬁemggkufl%g RS WitBQh% QI.E %fséﬁ%qgm

cyc es is allows t esystemto correc
alignragnto Sugesispige dapeniiens inmolve aepegtedy limed atigpmsnt oftthe mask 416¢
s _by..averagin
and s%t%éﬁjgfeﬁe‘j;ﬁwmp ﬁa({ﬁl 198@1?{%1%g@£t5 tzierrnc Eg ?I}xg w&gylta%possﬁ)le gor
near coptifiansisgbsitate motiod to pevoeed mﬂaeletthmg:pxprmmg ‘shufilel figthanism

| yLar t her wi t..the snoo
462 r AR mBFAE Apim B FAOTHY R0 B HeRbend Bost B0 bl gch
patterh mlepmmoxe rApghiopEatesspating bétwiensaBstray pbwerh@ AavemRYforthe

el 55 S Al b T e G

pIFadurey 40 ﬁﬂy4Dallu§teﬁe alden@d cbssisBcticiVibRg b & Mdnbhdnhe
shuttl e JTtec al.ignment_ of the mask 416¢

f
transpRf e qEnSgLAR | S SHU i TaGhaG B F4A AbF Ge4maashgnbly 490

is pasf;dd' thiougdB 3¢ 1028 Jodded PWinl 4 c§1‘21‘3ﬂ€é3¢vitﬁ R_nWehibokilrAitte Fdhre 4C

The approaches for alignnment_ and
illustrates the side view of the opened load lock 412 with the jig/mask assembly 490

inven

being passed from the alignment transport mechanism 461 to the shuttle mechanism
462. Figure 4D is a cross section view of the jig/mask assembly 490, shuttle
mechanism 462, and alignment transport mechanism 461. A portion of the alignment
transport mechanism 462 supporting the, jig/mask assembly 490 fits between dual rails
of the shuttle mechanism 461. The shutrle mechanism 461 is moveable in the +/-Z,
directions to lift the jig/mask assembly 490 from the alighment transport mechanism
461.
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timng of the substrate 450 and nmask 41.6c¢c are

provi ded herein as exenplary approaches. O her
woealTrirgpees for providing for alignment and noyem@isLoo6/47292

the mask 416¢c in synchrony with substrate patterns are

considered to be wthin the scope of this invention.

Duri ng deposition, the substrate 450 and nask 416c¢c are

brought into contact and may be noved together or

i ndependently by the shuttle nmechanism 462 in the X

direction past the coating field. At the end of each X

di Fiaird 81 4 bRYR Usflrarh M8 2 Hskndt supstrate 450
h ﬁga:e separ at ed, sus%h as. ka)ly the mfo?ﬁgntﬁégﬁgﬁ?es?ﬁsﬁ%‘?mfthe
S unﬂ{ ‘Bﬁb*i‘aﬁ’gs“? Fred F‘?'gi s t@é@@rﬁﬂd}poﬁgﬁmddfmllet fibstraté t}) assure proper
alignenen®6f tHeub&rAE M { &niped. & ance 1ram

the substrate 450. Thrgasg]utt %onﬁ%)gﬁgﬁ?rg%ag@?ytlﬂ‘é de one or
o - Beioboc el i 865, and the
substP4te! ! - : 0
450 | r?qg?_l g_nrlrgﬁts. Sggg’cagl SR gg&lﬁﬁ‘?ﬁko‘ﬁ%h thevybstgate in the Y
directiap sayest, impileraehted nsingemirkings oReheBHswrdbGHd Hifcials on fhe

S 450, with each i ncom ng substrate pattern.
mask; ﬁ%’g?,ﬁs i iﬁ‘guhs‘;‘s SOREA %h‘%t%‘?etﬁféﬁlis, e ofherype sensorsprevide
maskrfishici positipn defoatatidl toart mageet&itdu&lﬁ?sﬁtiid}gurahm.' e
gan_iv§ t462 rfc%eat edI%/. nopves the jig/mask assenbly
) 28'80 0" The&™Hig 19751188 2pd/pp lpterpl €ross ardh) pasitiening of the
substratg oy theGidcorApR¢HR A a{gqnmgé ' S r.at
substd Lenns al (I)Iﬁpws t i_mg or the S%%%%%@ﬁﬁen%gg%?t?'oﬁth
“F REFiReY WaK CRmRHSS Ry dismanke, lrpsqveits teingnineeb cdgd¥eor any
other kefgtanes uddd RN tedRin i ross section
picVie of t he al gﬁni%?ﬁ{oﬁgﬁgpo?rtgg%@g gt%i g‘r%“&%‘i lgﬁ@mf’ﬂ‘éngs’
which,¢an bg eyclis aratks. smubpused foh deferminimsthe aloserivkly (% WrekGon)
locatipA 9§ & dubsigateh L 2 i.n accordance with )
oe fone e[rbodit?rrééﬂt Th | 5%?292'8%ﬁhlths%g§ eegmtvﬁg"%"gétr%: Siftepns in
synchiony wih tesimpeia dL stowek mbtiings, twhith endyi g/ MRSKinAss &N of the
bstrdR L 8m r the alignnment transport .
Sust rr%gomni sm g%%%a{eheggsehﬂgt"ls“éﬁ’?rg(gﬁé’ﬁFQ{Jﬁnﬁé e lateral pasitign of
the supsgiraie.c Subsiratemarling vérsarsos 13 ey jindddBebaR&SREbY £490.

| [sm 462 and al.i tt t
o BT R e v

' substratgchankingweasds SUPpay foctiged B thd 84tHBS iﬁﬁ%@/ﬁ@hges é}x%%gslsmg

. its.hetween.dual rails of the shuttle ne

unit 530 bty _J%j?’( g‘gf‘r‘é%%*’d‘ﬁ’ir( YrRraesithe sroversigrali.n the +/-Z

dThe defackquisition/ifdagt peodecsGhgRSH 536 ‘vise‘EG?leYedgt%Qa S L he
positiﬁb{eggm%t ttrr ?n gr t .mechani Sm 461. Fi gure I's a %? Gck

5GP shegpry egj’bg SR sowuttis Pesifian estntiotgr $40: PlossHuitte

positif cdn®ller 540 receives information produced by the data accjuisition/image
processing unit 520 and outputs signals 1o the shuttle drive mechanism 545 to position
the jig/mask assembly during the deposition process.

The substrate position/tension controller 530 receives information produced by
the data acquisition/image processing unit 520. The substrate position/tension
controller 530 uses the position information from the data acquisition/image processing
unit to control the substrate tension, X direction position, and lateral position of the
substrate via the substrate drive mechani sm 535.

In some implementations, the control system 500 controls the placement of the

maslg pattern relative to a previously deposited pattern on a moving substrate. Each
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shuttl e mechani smand controlling tension and position
of the substrate to assure proper alignnment of the
weoeubstoreve and the mask. The control system 508CTAN$2006/047292

i ncl ude one or nore sensors 505, 515 used to determ ne

the position of the jig/mask assenbly and the

substrate. As previously discussed, alignnent of the

mask with the substrate in the Y direction may be

i mpl ement ed using markings on the substrate and

fiducials on the mask. Sensors 505, such as caneras,
subsegﬁkgk HRERhP Sihe ALk Uon HiHe ﬁl\é@&n&ﬁr}éﬁ{ﬁe {H é’i{é»g %nH@ﬁéhtly

|aI position Information to an. | nage

dlffera!vqllﬁsiﬁposywdmaﬁﬁnﬁg(meDGMUPJ@Banrrﬁepgsmqu at | on and/ or

I r f

%th%cc%gtnl;%f Eezza\gﬁg %’hag' Jgsbe 6@@ ?etah'ﬂhg 53 the last
error Bufistana¢rd relatiec suths tﬁdacml tmgéts ttgmomagccumnqsiy |p$a&ectlye:: iniagk for

the e st Pesati® SRans o S danRE Sy R sHHTEns B it Soount

the alipmisdnt airér inform@itiondifioak eipidee pgaszaowuyetes cedtivael feyralthe€data
.marks, be used f determ nin dovvn

ccquiiFpBATEH PrRGRE WL 020 FB (BN EYrle: B e senyes

positibfled telAt1@ tb B aibsiry@lushiy thelAEEAAES R ifoRfatich %enerated
synchrony with the mask.” Lateral markin s whi ¢

from pjae or MPFRPENioUs §YFIET-gT e BRocesRds sensetedamdl the eqrarys iently
re:duc:&!J bl radscifs 8RR erfdrf Be e'éi bd Dm&EFall Qhéﬂt&gaﬁch@eposmon
latefal position of t substrate. Substrate narking
occurs aithin §°®P54b|lﬁa§¢1€frmqed!m"%epar ate sensors for detecting
t hﬁ \L,@tsemkwsrﬁré&an%& B8 Gtk Well 10935& bA%%: substrate
Si ghal s generated the su strate marki ng sensors 515
for puapeses of epvte@lhng thdnlete«n@ltaadé@mgmsimal oasition ged pasefedngproper
n
registfich AR DB Ol B e AR B bl B R pRemed
or ma&ﬂi& adsled to Heenibstoata detibg & Ifmitestngysnftth@dénoenmnmrocess
cont ol | er 30 and u pOSi t | nt r ol
TS SRt RS ARPI RO e OB Pty BE e Wi 602
that id #fieedrdistanee fifond theeldcahgontdfeieﬂamﬁoﬁpqmrﬁs to e forfeden the

s BG83 SARSHT sy S RiBuElh DAL BB et
relatx&whllﬂ(b thB@ind GO B h P Heﬂ%’ ,ﬁﬁﬁﬁﬁaﬁeﬁﬁ]ﬁoﬁﬂﬁ%hbﬁa% 600. However, a
posi tion/tensi g gé)ghléol | er 530 ecel ves informtion

web eGeg JHRErFdRr ke RS TPBNPS Pasgdoprafelaaugnment.

From4Bndihg a?eoloc&nﬁl SRS ihe 662 RPfetlhfd] tdﬁ@éﬁ&ﬂ 11063ﬁttfec&elt§‘fnmed
530 uses the position information fromthe data

whethge the sibstrate/G00ds & teguenrssilegptionior whsthes atweh guide adjustment is

necesSiy b E@shfgnttﬁ@%&ﬂate%n%é RedrhOfrReht i on, and | ateral

posSI t 1 on
As is also shown m this example, the longitudinal or machine direction

substrate markings may be a series of cyclic marks 604 spaced a fixed distance from

one another in the machine direction. From sensing the position of a cyclic mark 604
in the series, it can be determined whether the substrate 600 is at the proper longitudinal
position relative to deposition patterns on the substrate 600 at a given point in time.
Figure 7 shows an illustrative embodiment of a position control system for a
substrate. In this embodiment, one sensor is being used for the lateral position control
while another sensor is being used for the longitudinal position control. The substrate

702 has a linear marking 706 for longitudinal position control and cyclic markings 704
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substrate via the substrate drive nechani sm 535. In

sone i npl enentations, the control system 500 controls
woheo7premenent of the mask pattern rel ative toPar/US2006/047292

previously deposited pattern on a noving substrate.

Eachsubsequent pl acenent of the mask can involve

pl acenent relative to a new and slightly different

pre-deposited pattern to formmultiple |ayer

depositions. The control system 500 nay be confi gured

to be adaptive, learning fromthe last error in

for laRtAHRERdL cbﬁ{ral ' X@ tﬁepsub@l?atsf: '762'?)%%'6 chSoli& T8 dnd roller

accur at er p ace the mask SUCCGSSIVG

710, the fengituingl sepser 8b¥1'§¢Q§PS @9&!@!@ 0§ Ohilecthe iagetay seraki Aty senses
the cy)cm: hALHRY b4t Fﬁje% ng a&” raf %%Srg’?tl?oﬂ A ma}c) e Of

nore previous cycle recelved ron
implezpntidsisingn lightepitting diede (bEDYand pb@0detertot hizcuig)or a CCD
jig/mask assenbly is positioned relative to
Cmne%hﬁk B&Efate using the alignment error information

géivercatmd fforo theoloagivadinalrsengr &\ 2 dsipro3ydddes . thd Hgta

L A TR T N SR E A TP,

substiatd positbadarRigd.eq rmudﬁpa&a deigl 1@@&% of vuetlbh@m&ﬁﬁﬁmakia@
ure 6 shows an exanple of tr

I, I t ie
marchg B P e T S S ke Epimpiisection

721 1thﬁk&@&h@§u&ﬁﬁ§d§8sﬁtidigccﬁlhﬁlléxa(t5§0QJfF"i’%\g elsengi t udi nal
&smlon and mai ntai ni ng proper registration between

feQubt fram thelgtarplsensesi/14 Thprowided; trithgydataagquisition/image
proce@sﬁ@g ot veo.nede %a@ﬂro‘@@s sfdgH: 150 33§rn§1ﬂp§{}fe%§'ﬁoqwﬁ:{ﬂleggteral

first stage of The deposition process
pOSlUPh pEthesahgfrate, irhehqve fas amaldo@asmafﬂmmmlgfmalmmg

is ﬁo%.tﬂge)gé%tetdnglzaﬁ&. al“ﬁé 10(1# ffol: 10 lglésgelrj S ocg(%slg\(})vg 0.

eposition patterns t
directfm ie 9gtpub 01 thefsubbigats pbstmmt:mtﬁcﬂlbr(rmo obFighes $ocat ed in

R T ERERIT AN N T T

of thevsabstmig potitionae dveﬁrasrthﬂf teasioh an tHetSubstpate D OSthe %ﬁystﬁ@e is

. used. for S?bil%” ate alignment. Froms nS| %Pé

impropgy fersipnsel 1 i) ESWOAE IRCPHACiP S IEdeRosHondasation. The

substracoperotlet E30i dfefdgmlast) Renktrélb 90§bib§ bﬁ@t&xsﬁﬂﬁn‘tﬁe bubstiR
| gcation or whether a web guid ustnent is

W‘*"ﬁ@’é%ﬁ@%ﬁ%?e trgnsnost $gHe- RN SR R ’clh’é tipgjngpore detail

the teﬁbléﬁﬁg ct O5tHeSSuBbisfle FAAWRIIT Y sicll mEXARER: cohﬁ@ller In this
| ongi tudi nal or machine direction substrate mark

particylgy Samplege seamensiot @ﬁ&bﬁft@tﬁﬁmomst@gac«éuclawftymal y
referréi & ANCRNSIHRA %9@ es@ngmﬁwn b&htaﬁﬂﬁl rx%ogggftgoqnsm and a

From sensi ng é)osu I on of aCC|cma
3 that move the substrate 800 through the substrate

number of idler rol]ers 802 8
transport system. The driven rollers 801, 802, which may comprise unwind and wind
rollers as illustrated in previous figures, are coupled to drive motors that rotate to move
the substrate 800 at a desired speed or io effect a displacement of the web substrate
longitudinally. A substrate position/teiision controller 830 collects substrate position
data from sensors 811, 812 that indicate the position of the substrate 800. Insome -
implementations the sensors 811, 812 may comprise the longitudinal sensors previously

described.
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in the series, it can .be determ ned whether the

substrate 600 is at the proper |ongitudinal position
woebenorsm4t o deposition patterns on the substr 2CeUSAD6/047292

at a given point in time. Figure 7 shows an

illTustrative enbodi nent of a position control system

for a substrate. In this enbodi nent, one sensior is

bei ng used for the lateral position control while

anot her sensor is being used for the | ongitudina

position control. The substrate 702 has a |inear

Menlotig ih@@enhéttath ?gfrelé@hsﬂﬁﬁ 8PR1DIREY SN rﬁ:@gers coupled

<%clu: mar ki ngs 704 | at eral "positi‘on contro
to the davegyyplens avlvclv ooviee data relatingiorthe sotaden phtheantens@0le804.
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zone 8 5frbetavech the mvaadmyen roThe {0t BO4. from the | ongi t udi nal
S 0 2LS OVId t he .dat.a_acqui si.tion/i
ol e, RO GRE Do RudtRiMicn Se Ahigpm the
left fient te firﬁt lbher muohmag assaoRitdd plﬁltiZﬁl]s,e?so(;@l 1. ltse%ﬁ@and herd
act i duci al. mark

u | ocat i of .t he | ongitudj pal
undsiPh sy §7e B Beticies TS voridrtan 5T 444 49 pBai Gesived
physnbdilavéwptﬂh E:Uﬁiﬂig\.ﬁ’a‘udm 086Lg10the 68Bstiate REhdpakt dyStehlA fourth roller
stratﬁﬁ ‘Hg%ﬁn controller (530 of Figure 5 The
804 I%EFEB“GF af igttensipn Zeneckn0. sndialsa has iy pesegiaies pasition
sensod 812 AGG I Thdsk Q1T BOS-FUQERSEE BiGveH) htth&?é?x mTaLugpiaaﬁg e
processing unit 720 determ ries the érror

conﬁs'gﬁe?lapnlprd%¢ eRigring pnd gxitingyetlers: @r windand ummml sollarfevould
be drl’%ﬁ UaladhRAL iu?gnmoéll b &ek@*&feﬁm&% @99 18 ro@ﬁ{'gﬂl’vﬂﬁe} 5@1 for

fromthe expect ed | ocat ositlron errofr
operating ageprding|to pringipdessafithe ivention. oWhile amly pwe idler foliers 802-803

ur e
are SRR hEmBER LR RRE Rl olomrin B fesBH S o o
configwation.es preci se control of the substrate p05| tion as
e bl e PRl et e WA ol b o R 2
sensorsﬂa]dc Bﬂﬁ,cand&:aldulaiewmmuc qmrdmaﬁsl ofRubsthfe maksial 8D€ within

tensichRRor 80 PR ek e AP RIS AR s paghetors, Such as

web téllisﬁmﬁ Rstic Sycktubig, tHitlNEsS, a8diviideh, HiadWeHBehiakd!$ UERnEd in
t he, tensi oni ng aspect of the substrate

re detajl
1'e"‘l"“ln?ea Egglb In ‘Fsoi‘ifkoc"el?ﬁsé’#ﬁ’ EHpYP ﬂ)a%we BAsitign signals| §2 1+ $R Xthat allow
contr$lfr 1830 W Qéct@é@@l}ﬂie@emﬁné eaah %&f 1n§)o§f€1+6§torf A& eh LRARENdn

erréd to as a tension

tem is typically re
Substrf\érféaf%@“ r?‘iﬁ{% Rhane &Rt aSHbEpte opntepliey 830 may) thew agmtately
deterrfififé tAébeBback data for use in real-time control of substrate transport system.

More specifically, based on position signals 821, 822 received from the position
sensors 811, 812, the substrate controller 830 determines the amount of substrate 800
that has been added to and subtracted from the web zone 850 during any given sample
period. From a prior determination of the amount of substrate material 800 in the
tension zone 850 at the start of the sample period, the substrate controller 830
determines the amount of substrate material 800 in the tension zone at the end of the

sample period. Because the span of the tension zone 850 is both fixed and known,
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nunber of idler rollers 802, 803 that nove the

substrate 800 through the substrate transport system
woheo7drgesen rol l ers 801, 802, which nmay conpri BeTwS2HO6/M47292

and wind rollers as illustrated in previous figures,

are coupled to drive notors that rotate to nove the

substrate 800 at a desired speed or to effect a

di spl acenent of the web substrate longitudinally. A

substrate position/tension controller 830 collects

substrate position data fromsensors 8 11 812 that

substﬂa&dd:cﬁﬁicﬁlef B30 pesithines ti¥f arhbieht D REAINEAH SuikPte MAteHAIBOO from
| enentati ons the sensors 8 11 812 may conprise the

these (g gt ice SSHEPEMSRRYFHERY Sf straicinithe subsirals i determined,

other 'sﬁ@t&f@ﬁﬁr%’e&?ssm B8 cafilP@iSrrindd, ’sugﬂ- 3s {\;\éﬂ o CAREL elastlc

encoder's coupled to the driven rollers provi
modulys; thiglgiess.jang widthe he rotation of the rollers 801, 804
BagaLs Snrtllf@dét&]nlﬁﬁé@ 207 té? ASu‘l')%{' ?oxlntpol | r8§6tc0ﬁtrols actuator
e ahount eri

proportion to
contrejzsignads 8k, §3glin seal-tinheerF ormmpler, anuuatme sentselrsignad 881 hiay

cont R B R ) SRR B e 5

may doatrel adrize net@S@obsgiovedrnfirbBert 802. dis sieh, sululs{reue?qon&@lller 830
804. [ gper at t.he substrate. 800 ds .int
may 3ot iler 81 SR shMemof coRo b Fichinhe WP ragenaboo
within tdnkion 2304 85avi Htgth%s dewilabPtnpioaicbhe6l 15106&8Es Whikh.may be
%acond and third u iven rollers 802, 803 are idler
iz g Rflof Wik prbbadjikofaiiths Bresend dg eniioB Brasregbed in
comnit@sy b¥de® WyS| Raddnt Weiplidatibn Pablidatish s 90030159 ¥EIwWhits: is
sybstrate transgwrt system A fourth roller 804 is
hewbyé'&cé’trﬁ?fa refeginceni s t ensi on zone 850, and al so
F5pad RS s ehel %hﬁ @A6SLRIY dBbditiohLy st SRARE
roI ers 801-804 nay r| ven, ough a typical
accordmeeivjith an prhodimant pﬁ@xeenvwmg Blfrdiepmxtlom gysterhlof Figure 9A
r
includy HRE AR ot Ul ool S ind s dUBsiib B lgmber 902,
as previsiusbr desetibéce Elia $ubstpteraitliingroved thrdigly tltecﬂepbismoh phember

902 08 s‘xggtre{tQYrgQ#ogpsg \Q?ﬁ }n% odnxag F%Pgwipgv []gr %@e %rt? 88%%1( s%g%nd

- web gtuirhz s O Q,chnddownmiﬂmllen%S gAY inask askb@bBANIRY @t procated by

a shut?lgg%;ﬁrcgnl | <h gglrv\g%an olsolnya!gt orm, EQQZJIFE% g{lael_gcatlon

platfomarQZOlmppmsaﬁietsabﬁramé 96l bgdingtike ARaLICo 1 @vh&R0is\Wrdsibiitd in the
.. 91'%ensi on zone 850 in real-time based on the signals.
3 or exanpl e paraneters, such as web tension, elastic

nU(ﬂ\ld|d¢§osdlblh Qﬁfaﬁ 900 ,m@ni@‘lclﬂdéttﬁb th@ﬁﬁal*}ﬁo@@ﬁéﬁ 8} & ¥ategral

sh1eldd9e7t5 mounteg around all non-patterned areas of the jig/mask assembly 990. The
use of a shield 975 enables minimal thermal influence from support structures heated
inadvertently by stray deposition of coating materials and minimizes subsequent
cleaning requirements.

The use of the web location platform 920 to support the substrate 901 against
the mask allows deposition over a wider area than is practical using the rotating drum
previously described. For example, a coating apparatus may have a substantially wide

flat field for deposition of source material at a nearly normal angle. The web location
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real -time. Hi gh-resolution position sensors produce
position signals 821-822 that allow controller 830 to
waconrriasely determ ne the changes in position s€Taiszonend7292
or undriven substrate transport rollers 801 and 804.
Substrate controller 830 may then accurately determ ne
the feedback data for use in real-tinme control of
substrate transport system Mre specifically, based
on position signals 821, 822 received fromthe
position sensors 811, 812, the substrate controller
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. owned U. Pat I ca Publ i cati.on
imple3RE8 01T Aten BT ERY SRRPRIAF PGP OIS THE SO Fogymask 916
is madegthersabsieate BOY uh@ jif A sRAEend19 10O m &SRS Thi sQHélﬁ'B ng Huﬁﬂé a
cordance with an enbodi ment
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an unw nd roller 905, a first and
monitoring mask fiducials to provide a positional correction of the shuttle mechanism

918 to facilitate the overall mask pattern alignment with an incoming substrate pattern.
Optical sensors or cameras 981 monitor the location of mask fiducials relative to
predetermined locations. Data acquired from the monitoring operation is sent to a
software driven shuttle position controller. The controller makes appropriate
calculations, and outputs a correction for @, X, and/or Y for the next successive
placement of the reciprocating shuttle mechanism 918 and mask 916. The shuttle
position controller logic also receives and uses information from substrate marking

sensors 980 regarding the movement and position of the substrate pattern coming into
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web gui de 906, 910, and a wind roller 935. A jig/mask
assenbly 990 is reciprocated by a shuttle mechani sm
wO2807tngkos a web | ocation platform 920. The weBCT/US2006/047292
| ocation platform 920 supports the substrate 901
agai nst the mask 916 which is tensioned in the jig
915. The deposition system 900 nmay include the thernal
protection of an integral shield 975 nounted around
all non-patterned areas of the jig/mask assenbly 990.
The use of a shield 975 enabl es m ni mal therwm
f r n
the mpfie ??ﬁﬁ%%%‘ﬁgf#‘%%%°a§%a#ﬁ%€éf§té%. e e Y
posmgu pyerusanies of dgpesigon explisr diterrhisaligiveentseay be tm%m
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enabléy i@ itilizatidrhef the deprittdn Qfnigthedit! o Rp0sifBY sB§ce 940
uredto have t he caa|I|téQof nmovenent in X, Y,

i”ustr%egdﬂ FHTS Od FBY IPRIRICTE Ve QETIOTS BEROSHINN SomEes.
a‘l"]oﬁ%mm@fweb@ﬁ?ﬁ&bﬁaﬂ%hﬁ 926%0@4&&%‘1‘3?@?5 9225 and supBort

acconpl i shed vi a | ocat1 on form 920
plate 92l are;ghoyyn ) merhdatail in Figuesy 9B nFm 9BoHustcatea ) gnmsuppon

plate m%@'shbﬁ&hﬁ tﬁ@ &Usﬁgfe@'()q C@Liéﬂ%%hﬂ{; IUI' c D?én

TTie use of Both the web locatio 20 the
deposiiamn &Mswnmwbmsémssmevﬂwslnaﬂhgﬁmm P@i‘tltmss)frrhs mtmsl body of

the su?ﬁgrt ?Pﬁé bh foriBd oP o?xlggrhit%?ilﬁgg it e{sqlnjjelc{lgn

I gnent tor any co _
through thesuppent mgiapasﬁ tnwidsrtlge; sulsened(d, Iajwdtionbénigas, Ssuch as

s B S AP o OGO\ R
deposmcme dhladdmom gas nylécmo:; Wydiﬁlt&nétﬁielﬁ@ﬁ&dd&ﬁ@allg used to

n t he. subs e t he nov sk u
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tion. Pri o .deposi ti on, e we

oscillgf, ot g nr g gﬁ@c}h@e%ﬁn{%& FURpGFelloping maggment of the
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align and
enables a l%rge reduction in the frictional characteristics of the support plate/substrate

system and can enable smooth, sliding motion without the needed for lubricious
coatings on the face of the support plate 921. The use of oscillating mechanisms for
support plate applications are further described in U.S. Patent 4,451,501 which is
incorporated herein by reference. Rollers 925 may be used in web support roles or not
used depending on the path required.

Some level of roughness of the support plate surface 922 may be used for
supporting the substrate 901 against the mask and may reduce sticking between the
substrate 901 and the surface 922. Use of a support plate 921 having a degree of

surface roughness disposed towards the substrate 901 advantageously accommodates
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synchroni ze the mask 916 with upcom ng, pre-coated

substrate patterns. In another inplenentation, after
wabkbgroterst, once contact between the substrat ePODUS206/047292

mask 916 is made, the substrate 901 and ji g/ mask

assenbly 990 nove in synchrony during deposition while

the web | ocation platform 920 renai ns noti onl ess.

After deposition, the substrate 901 and the mask 916

can be separated either by retraction of the web

| ocation platform 920 upwards and/or by retraction of

substiae suppért 48 nilSVMNYRELhand O EnigiSRP F%sé frlé)\P (1)13 IYlget geag] c%g%dnpﬁXtes
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Anothedppacdth t0ipslend itRbubat: i | nt.o
tno ositiaQn, over a Seri ggﬁg_%t@glg&ogﬁ&fr%ﬁln%@igggguﬁcéws surface
reat’BrF%taﬁPPEﬁm e pisteach g5 NERQY SRR aMAGNARLA TR IHMFQ
ARMODNDY tNeFnaxpen ' C I d.patterns. The
use of a reci proégﬁpr@%nﬁgt%%g‘%%r&gglﬁ%gi %{lgﬁg‘?ﬂﬁ/hg%

calciym carhogaterandigikerynaterals waed inghe npaufeturs of extri@&kpolymer
filmsah. hid inle squrces. The. .
Hms e B8 uRARAThhiR HYATHE e B RE Bioy e sishalearee of

frictign,pn p slidingwontachsurfdceo Maniols npkaidepas ibbiagg}iicgte&' nglﬁ t%ulz»)sftrate

£ i | I ng the same mask 916.
surfaledt e FH_\}I’ Bt e AR FalRai tp Ao e thermal
transigsposi ti on equi prent. The deposition source 940

resent two or nore

il ' Fi 9A
A S LS o TS
used {9l sappaort thedAbstrateclgaitistde sk @hs, SR80 W the %Q@%n of
. i gur

re sho in re detail in Figure 9B
a gas Behroofif seu!;?»s{.{“?tsm © SHHSGIof tha BPeoTE dhiectsamiflostrated)in
Figur¢ RE. sushstiomat ien FIE0k, 9GS bub¥Bie® 1 USRA]S J\%F r 3P Gind ulder

. osition systens such_as those previous
2 mrc‘lglspﬂgllftf%lpgg!&/ &y Oéq,}éhgﬁru{rh%sq. n@*égﬁéil{le%il;myyoalee 960 injects

bursts or a continuous flow of gas between the substrate 901 and the surface of the
rotating drum 950 to enhance thermal transfer and to prevent sticking.

Figure 9D illustrates an embodiment including a gas cooled support plate 951
positioned between rollers 954 that may be used, for example, in deposition systems
described herein. As illustrated in Figuie 9D, support plate 951 is used for supporting
the substrate 901 against the mask (not shown). The surface 955 of the support plate
951 disposed towards the substrate can be porous. A gas manifold 952 disposed behind

the plate 951 allows bursts or a continuous flow of gas between the substrate and the
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t he support plate 921 may be fornmed of a porous
material to facilitate gas injection through the
weoeuppmrseoii ace deposed towards the substrate 90BCT/US2006/047292
Injection of a gas, such as argon, nay be used for
cooling the support plate 921, substrate 901 , and
mask during deposition. In addition, gas injection nay
be alternatively or additionally used to facilitate
fractional release of substrate 901 fromthe support
pl ate surface 922. In addition, a nmechanism 926 for
lat a3i.2
P et v en MR 1 s, AGpRapapath rolers 954
may {gcopiedhani cal support al | owi ng novenent of the

su irectjons at
- UPHE5 o Bh G ok O bR e 851 Yl SRS it 2
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osci,l lati.n nis or support plate
toget% pP?ggfel ?ﬂ’?&‘“gﬁ‘f%ﬂ P&é’é‘@i‘t bed in U S. Patent
4 7:5& addeliMeiyE fhahiFold B3 R r r
gs 925 X beoused in \/\/&ejggrsdli}gpg?rstg y%%%lflergé}gﬁ’gg&}%gumd to

Supp s% E“fr@&t?é‘ha?lﬁgﬂe&f B HATBOH &Y Gthes dnerSgasebeitwoss subktrate 901
and sfuppgh peas 981 té é}ﬁxaﬁé'&ﬁ&&tn aRb@} g%qH%ﬁgﬁoﬁg% MRS t%%%éjus to

or supporting the substrate he nask-
Pm“ﬁ’WUPIé geRlinedte ey el msehaied] dteﬁmmups of ateemaﬂaaram dulbstrate as

the héétrﬁr%&ea%% thyagpééﬁtl g@r‘d@@s@ i a@o%e% ?VI ncgh@m speed and

degree of Surface roughness di sposed
thickgessfidgpesition, theldepusiipmqustess aan camse dﬁhﬁngMﬁdtbﬁé ERES

disto R AP e A PR b BB RIRE miPla? e et inagiy Sucn

heatipg ggogwe Poupandst $tregn andbﬁéfoamatl&(ﬂlAﬂaﬁlobﬁlli' ahé 'géfw‘ﬁyelas

repl.ication, ng, and peeni ng,
prov Bt 4Ot LGB ASH 2B DB R Pttt e enion
plate Qﬁilf & sorhe embaditgerasth Suppbreplet indluding g/mehv&ry anifold, as
1HuﬁP?cygﬁ§ site instead of a netal may als
A SO EYE “SiTBRY hﬁuseédé‘&ioﬁlulnﬁn%ww Q.’#‘Pllb&mg megchanism as
1llustmmmsmgereo):mt i ngs can be used to provide an

agp r| a%h nt of surface roughness to acconmodate
dg X'y %%Pownéxﬁﬁ@l W004avings web ddoptien platform 1040

that 1§ﬁf6ﬁ)@§&l& & tHaex ﬁﬁgct%ri ) sé}ﬁblllﬂohi \»{)ﬂl tﬁla SRRy 8? the jig/mask

l.ectrically and_ thermal e advantageous
asse H|19??>HHT1P%deIE@étlQﬁtoaﬂl@M\b%larmr@rea‘ ond/epdanpirdimehhdion

incre#£:@B diinc@ %ot §R%sitdh, HRMARIESS gfificantly increased thickness and/or

larger area of deposition. Figure 10 illustrates the use of a first deposition source 1050,

and, optionally, one or more additional sources 1051.

The substrate transport system includes unwind roller 1005, wind roller 1006,
and web guide 1011. The substrate transport system may further include minimal
movement dancers 1012 and 1013 to enhance tension and X direction location control
of the substrate 1001. A plate 1020 supports the substrate 1001 against the mask 1016.

The web location platform 1040 of the deposition system 1000 may be suitably
mounted so as to facilitate movement of the web location platform 1040 in synchrony

with the jig 1015 and mask 1016 during deposition. Figure 10 shows the start (dashed
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one side may be used to prevent sticking between the
substrate and support surface. Another approach to
wonrewd@igeot he substrate from sticking invol ves BCT/US2006/047292

| ubricious surface treatnent applied to the plate,

such asNEDOX SF-2, MAGNAPLATE HWF, ARMOLOY , NYFLON ,

DI CRONI TE, or other such products. Slip agents |ike

cal ci um carbonate and other materials used in the

manuf acture of extruded polynmer filns may be used to
enhance handling the substrate and provide the right

lines)d@@rfafsO{sofifl 1&@ks)PdsRidna of m&bélgl&ﬁﬁéﬁﬁfatﬁ%fl@QQ during a cycle
Various material's may be applied to the substrat

of theqgppsition drogess- ey rcdmplementatien, donrpsh dopesion platfeem 1040
mclu&é-;lla%rﬁﬁ'é@%}taﬁé ADOOHHRGALS 1b§ %rre%&.tlﬁéd on?L 'teﬁJTé 7§30 that

bet ween the substrate and t e surface
can bpmaved iptheoXhérangtsy. et thystagt ofthe wpploy thetwab Leuttsmxalwonn

1040 8 s 2kt 1beth£"ai‘81 oxPS tB?ﬂ'éJ %9kﬁ§i$ &Qa&?egté” )3}%1:8#%21 The

.a gas between t Stra e an e SU
web lgegtionrnplatfiorno b4y tmclwn'g theutablealt08@, suppbrtcplate 1900, a6l rollers

021 Sy S S0 B O 215 B s
1040 toothatfimigh bheatiord SAt tha figdsh lobjtéut, itleweb Itatio plitfof 1040
I NUO

bu t fl th
moveg i ebeiivg 7 S Segap e Fapes DIGK forg thy mesk3016.
The vich 1664tiiCslatfbie TO40 fecRGdAss BHM ih Qy RIS Nvith thSfihMthsk

$g @ﬁ)QD i1 lustrates an enbodi ment including a gas
assempb, hj 1 th5srating positiogdn PERRSratias e a%@hmos@pn@vgle In

some ShbotiltaéntBle Bﬁxskyﬁ% dssehftly 590R Sovidbfl %%'uﬁle%echagbén

n$ descrlbed erein. As illustrated in Figure
1018 %%ﬁgr irgqtigndo dapilitatesengagemensiand fhipenadesgienhef the mask 1016

and th2WRBktk AL © 1P Sitni RO fAshithn, 1A% 5%3&11(659 f)]éé lem-ggﬁd b\%ael%]ler or

surface 955 of the support plate 9 ose
both the évebdggqtmméat&m b Oandathe shustlg alseqlnamsfml 89 5121e web guide

1011 ﬁ“a RRSfRdd P@Eﬁnﬁg aﬁ{' fochle 8 Subdy n?elt #em’é N %escttlt n pé\% to a pattern

tlnuous ow of gas SUbS
reachmsémgta@nsmpsmB 955 to cool the substrate 901 and

t I oth rollers 9
TR rsS PN a2 e gBRE Dt SeopRbBid yiiafite & Bects g
deposijam Mg aeec.ypmmmfg(ﬂpdrtﬁ&znaild that may &6 used forghdléngd Qectronlc
devm%l I o(%i;‘s t he c:on#t&A ‘ﬁ stubst rate 901 to be coole
BB B sistoR e Agubsiieinrscpudance Wik an
embodm(dne af ﬂwpn%ﬂtlcml ate b@&ks@h@&hdﬁiﬁheﬁl}? i%\i?&%quh 411 ltlf‘ fepresent
i nati on of mask and

th
exemigARPACS TP et Sordt e 4t ARt OgRt i CRa s R Acubsre

using de@@QpidchBilg aperture mask. Iraplementation of the deposition process need

not occur in accordance with the specific order of the blocks illustrated in Figures 11A
and 11B and the process steps may occur in any order and/or some process steps may
occur simultaneously with other process steps.

Turning now to Figure 11A, an aperture mask 1105 is mounted in a jig
positioned within a feed magazine. The aperture mask may be formed, for example,
using laser ablation wherein a thin, polyimide sheet is patterned with a fine pattern
corresponding one layer of, for example, a TFT. Such a pattern on polymer film is
described as a polymer shadow mask (PSM). The PSM is designed to be placed against

any substrate as a stencil to coat the substrate only in the areas ablated open. In this
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The gas delivery manifold 952 and supporting gas

system may be configured to supply a sufficient vol une
woR0gassee. g. argon, or other inert gas betweeRCT/US2006/047292

substrate 901 and support plate 95 1 to enhance heat

transfer during deposition. It is advantageous to

provi de such cooling to prevent nmechani cal defornmation

of the mask and/or substrate as the heat produced by

t he deposition process is absorbed. Depending on the

speed arid thickness of deposition, the deposition

formPthe P&33 nt3b ?\H%efr&ﬁ%t 113 P8@is %lg xgelﬁg'iatslug Lo tﬂlat 1t can be

tenperature of the polyners in
placeghmtgyp flexdlepelymesgiffetiapfiant. dor exanpie, wmaaaybe

lamifate@ 'tcp sithch a6k O&vﬂﬁ!x ndly bepfejlgp%atg{il al «lrﬁ/ g@gﬁ-@[}%%?ﬁ {itstcg)eanly into

provi des a synetgi'stic near

a clagriping %thiﬁmaﬁle SOTD® cirguipstadcet e peAGinAEsignabguils the PSM to be
ng a gas

t | at I
ablatgg '\mghg%p nnoqsé c? stgé'{ggl'c P p a Irﬁ%k?gaétgfréalgg 1nm§ly apé/or

outside ofl therdapoaqtmnmtmao MThedsé B*ctimoﬁﬁrﬁx')éé @b 'sﬂgtegﬁzﬁhy?‘glpagg? ?}IS on

st I Fi.gure 9B. Figure 10 shows a d
°°m‘!§4 NStz rﬁr’ﬁ@‘@‘ ﬁ'g%ﬁa € Bn\SIEFSF GRARAINT. plushicpeningd a@ythedn the
formi d sty esltdngldsortdiRergedine8fd dhg)] Ses‘. i‘ﬁc g g&@@ %{a&%@ogtﬁose in the

._hpvenent of the jig/ mask assenb
mamo'g?)%‘s‘?‘ﬁeﬁ‘h 15edta) 1 ow a | ar ger area and/ or | onger tinme

angl/ sef of itheAsRkd 1@%&&&399&{ RoudEPBRb % /sg{lofl' aﬁir’égnmen ésngh

l%al fi cant I # I ncreased t ness an
jigs igg nsioning the ngisks within thedigst Mach mmfedanask can

have kg éatméi hbE g ]
avem)r e add| ti onal é%ﬁ% ﬁ%lggx?om & mgsoﬁ(ﬁtl?gf syef’rd:?iﬁ P$ on
the saiegnfa rum%rmfa@gr ipgaipadicosir Idewc&.O(Hi;s sat 0fljig/hdsR hsskBMies is
The substr ransport system
placean&ovmpf c: udsrll acl J}el e ﬂ%‘oﬁéﬁ 8’?‘5 13(;12 and

ma urt m ni ma
OgiBlgt'rOaMmel}t ismsoved 1m0l 1ﬁ(aﬁiiohﬁ€éd fashib Gtk M feed

a8 O TSRO BBl B2 R RES B i

attaclleddatlﬁcm m@tﬁeoarma@wngmneﬁtana&awﬂlhg Bf EShAR JCQQE 1120
nmounted so as to facilitate novenen

b
throu R Sen e a5 BB i A 9BatRallydtsratinapositinroshanges for
allgnmgeanﬁ itensidiiihg eitomaBs ka ALl celdtiha gtegﬁfb?@' 4 bﬂsﬁ] ?vglrlgéjmask

start (dashedlines) and finis

posmPP hseE)) V\%&galaihgﬂglegtf is camplgied a%fggf:itqmn&a apdoofied tol4ance.
dllrhefjﬁg/ﬁla%/ﬁés@nfbﬂy fsh@ad%»%?ﬁir&étﬁﬂl BF(P?‘I?SC%'&IU#% Mber. The

l.ement ation, the web | ocation

ta‘getfcr?éPﬁ%l é‘éa‘%fl% PYcEds Isadicd 1183 end, hobugd)t teefidl depdditiohietficiency

with shi@dsBLpthedpRYetirl 6siifg0 that can be noved in the
X Z,,. and .pAte lga‘mtpa?lt of the cycle, the web

| g&lgﬂ}%waﬁ a3sembhy is directed 1127 into the coating chamber using an
automated mechanism and is transferred to a reciprocating shuttle mechanism. The

reciprocating shuttle mechanism moves the jig/mask set toward the mating position and
movement of the substrate begins. Both the Jjig/mask assembly and the substrate reach
1130 mating position and the substrate and mask are mated. The substrate and jig/mask
assembly begin 1135 a traverse cycle across the deposition field. Shields are removed
from the deposition path allowing deposition 1140 directly through the mask openings
onto the substrate. Upon reaching 1145 the end of a deposition field traverse,

separation of the substrate and mask occurs 1150 as a result of the mask dropping
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1040 drops down in the -Z direction onto the mask 1016
at start (mating) position. The web | ocation platform
waQd@/078q2¢| udi ng 1: he table 1030, support pl at eCLQR06/047292

and rollers 1021 nove in synchrony with the jig 1015

and mask 1016 above the deposition source 1040 to the

finish location. At the finish |ocation, the web

| ocation platform 1040 noves in the positive Z

di rection, disengaging the substrate 1001 fromthe

mask 1016. The web | ocation pl atform 1040 reci procates
downb @lokrettioss forglattenylovhtich dffet id Aplegh 186.5 ?H@{ii%/rﬁ&%@ef R

er

t he mat.ing pasition in preparation for ano
ret“mag Rwatipg ??05981’ &n synehesiyewihthsarers incoming subsgraky pattgrn and
the d@aﬁﬁﬂbb%clé@s‘?&p&a@d,rmved by the shuttle nmechanism 1018
Inthe Z direction to facilitate engagenment and
dilke éprgapdasisscrartionef the ¥ariasxebadiments of tissinvention has been
reseritbdn i : just n ' ted by
P e O RS R 16 AT ERER S e
exhaustiyr @1 te livgit Hrerinyenticn®. theprecise o diseloked. 1 Muny nkelifissibns
j - S ate.in the Y direcfian
and vifaeSHs 8% ARG ghe oD heuta®h LA el 1" Brtinbleofinbodiments
of the presancigventionamdy bt Bnalementalintawide vaoipge@t dpplications. It is
- il i rocess f.or..d sition.usin, ..
imtendel I AALCLPE oF BRI i mERE Boriy i Salelyospription, but
rather pgkheglagheappended hebevd.ces, such as an array of thin
filmtransistors, on a substrate in accordance with an
enbodi nent of the invention. The bl ocks shown in the
Figures 1l A and 11 B represent exenplary process steps
that may be used for deposition of materials on a
substrate using a reciprocating aperture nmask.
| npl enment ati on of the deposition process need not
occur in accordance with the specific order of the
bl ocks illustrated in Figures 11 A and 1IB and the
process steps may occur in any order and/or sone
process steps may occur sinultaneously wth other
process steps. Turning now to Figure 1l A an aperture
mask 1105 is nounted in a jig positioned within a feed
magazi ne. The aperture mask may be forned, for
exanpl e, using | aser ablation wherein a thin,
pol yi m de sheet is patterned with a fine pattern
correspondi ng one | ayer of, for exanple, a TFT. Such a
pattern on polymer filmi s described as a pol yner
shadow mask (PSM. The PSMis designed to be placed
agai nst any substrate as a stencil to coat the
substrate only in the areas ablated open. In thisform
the PSM may be quite fragile. The PSMis designed in
such a way that it can be
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placed into a flexible polynmer stiffening frame. For
exanpl e, the PSM maybe | am nated to such a frane,
woehbwh7smy be fabricated such that the frame fPC$/US2006/047292
cleanly into a clanping system In sone circunstances,
the pattern design requires the PSMto be ablated with
extra openings at strategic places in the mask pattern
areas inside and/or outside of the deposition area.
These extra openings are strategically placed to
conpensate for thermal heating and stress relaxation.
Such openings may be in AJ&&%”‘Of slits, rectangl es
or other geonetric shapes™ i ncludi ng sub-patterns of
those in the main mask pattern itself. A set of such

Wh espectively nounted into a set of alignment
a‘q?%égglrﬂﬁ?egj igs include shafts for tensioning the m

Isks within the jIgS Each nmounted mask can have the
| fferent ttern from ot her nmasks

1. [K?)h ég%tg} rsr}”ayéﬂ%m)&ftw JHRatgR %gfr}aéqr@éyn]a@ubstrate comprising:

rma ldéhcdry rolig ndedbanishCabA whiRH 'tlQeesubIﬂbﬁ 1§ 3& i¥red and a
receljérr%c sk assenblies is pI aced into the magazi ne
PR IgE MECRARER, HPer pbishy ﬁu‘éii@*!femreqtqwqu mask

as & depdsytidrbsoiresbsitidhel Bo AUEAMRLES 1A MHQ5L] ftt'r;]\ggfr]d tEe substrate;

fee gazinpe into an alignnent position wt
al # peazieGopHgusHdp houes a phiealjty of jigs, cath af thedighl15

configlrd®e Rupforfls mkSk %avr%!g' BAGRE d@ﬁgln/gea&?ap% gzﬂgOf the

mask occurs 1120 throu sensi ng and
aut shHitle mechanism @paﬁgwgd poséceiverthe belaged p@@ﬁes’&hte@rbyrtge feed

mag&ﬂ% SRNSEBNSN GordthG R en, & fetrr?arskso?glgesﬁgxe LLel %;Pé%&%ﬁgate

best average mask position 1s
the sle'em*s mschenismicenfigemdid nyiva thpededtbd g 0106 Wifthe SWstrate and

for directjon i
relatiys % (R IepRIRGH Rouks: S0 1B fpostinn il Fisbesretieuighibe apasures
of the sk 9ﬂth33e5°@ddlglbm¢gbbptme pattdrn @€ ﬂ@?deﬁ)b@iﬁoﬁfnﬁdté:ﬂleﬁ RnVthe
submﬁhéh shields in place preventing deposi ti on.
g/ mask assenbly is directed 1127 into the coatl ng

charrber u5| ng an autorrat ed nechanismand is
5 sfe t procatlng shuttl e nechanism The
: ep? é’ ‘@‘o daim ?P&ﬁp%wm alignmentjarghgemknts et

Conﬁgmﬁdah@etm&bﬂﬂat@%hﬁk% a8 thagpvement of the
substrate begins. Both the jig/ mask assenbly and the

substrate reach 1 130 mating position and the

. T1S d
R e o MO ey,

configyrgd de plign meéﬁashrelaave Shihe|sybsteate r enoved

4. The apparatus of claim 1, further comprising a substrate alignment arrangement
configured to adjust a position of the substrate and a mask alignment arrangement
configured to adjust a position of the mask of the selected jig, the respective alignment
arrangements controllably adjustable to facilitate alignment between the substrate and
the mask.

5. The apparatus of claim 1, further comprising a mask alignment mechanism, the
mask alignment mechanism configured to adjust a position of the mask relative to the

selected jig.
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fromthe deposition path allow ng deposition 1140

directly through the mask openings onto the substrate.
wopat/orgaehi ng 1145 the end of a deposition fi @CdUS2006/047292

traverse, separation of the substrate and mask occurs

1150 as a result of the mask droppi ngdown. Correction

for pattern location offset is applied 1160. The

jig/mask set is returned to mating position in

synchrony with the next incom ng substrate pattern and

the deposition cycle is repeated. The foregoing

description of the various enbodi nents of the

invention has been presented for the purposes of )
6. i IThesapparateoiiainiasehdrpinitbe mask compriges fiduciaigend the jie

. e . . he. Dreci :
compPEOUTInL 8 s ol (e BB RO B B 0 tats
relatipoiesthbdatuinms ¢f theiseledted fig. above t eachi ng. For exanpl e,

enbodi nents of the present invention may be
i mpl emented in a wde variety of applications. It is
7. i ﬁﬂmgj@drr?tm&f dlali’i.&} S,g@}fjx&ezimfthé kreask laugmhb@ﬂmﬁ@ahigm Isﬁﬁnﬁgured
.not this tai escript.i o ut .rather t .
t0 adigiftthabosiigR aiite RETAIeRE LN RS W the eskaelative o fhe selected jig.
An apparatus for depositing a pattern of material on a
sqﬁftrate, conprising: a delivery roller nmechani sm
8. f ridepnparatys dhfdaigyhotheea the mpskjaligrmgnimechanisar sicppfigured
to adjust the oSMieh ¥R i kAN Hed orthOforl Bds GHitRe indsk relative to the
recei ved; a deposition source positioned t direct
selectgdhigsi ti on material toward the substrate; a feed
magazi ne configured to house a plurality of jigs, each
of the jigs configured to support a mask having
9.  apdetappemtyedt glpinyl.avireinghe magh @lignmhut inechanisoheomprises
‘ I
one of ity el AERR KA GHERER0 i BURERAT, Mo mast,
the duivesk corfifigured tre¢anttodldblyi agljuat tenisioming bfthe amask of iee selected jig.
shuttl e mechani smconfigured to ntive the selected jig
inline wth the substrate and relative to the
10. délﬂw‘;ipuamnuh' sefilgien s,ondrfaitn tﬁe ﬂﬁsblt.(siaﬁ?ccbfﬁlgiﬁéclﬁio mgs_ﬂ_sbly
. rough t apertures of .the pas the_selected jig
adjust §hGgies) o Bank i e P RepBei R FOAt erekal or
the substrate. 2. The apparatus of claim| farther
C rising an al,ig arrangenent confiqured to

I n
1. o/ ih5PPPRER gy E%fl%&qw g A subsiake fg§mﬂ%mechanism

inclu@Rp dikings t@:fl the @ibdirdtefaubtaROEL SQIAR it iaBfhsBMN @dsYEIB Bbsition
arrangenen
of the substrgte to a pre-defined position, wherein the shuttle mechanism is configured

to adjust a position of the mask of the selected jig so that a patterned portion of the
substrate comes into alignment with the mask when the shuttle mechanism moves the

selected jig in line with the substrate.
12. The apparatus of claim 1, further comprising a web location platform

arrangement configured to adjust a location of the substrate relative to the mask as the

shuttle mechanism moves the selected jig in line with the substrate.
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configured to align the mask relative to the
substrate. 4. The apparatus of claim1, further
woanprorsiomg a substrate alignnment arrangenent PCT/US2006/047292

configured to adjust a position of the substrate and a
mask al i gnment arrangenent configured to adjust a
position of the mask of the selected jig, the
respective alignnent arrangenments controllably
adjustable to facilitate alignnment between the
substrate and the mask. 5. The apparatus of claiml1,

13, f UMiehipba@usdf S4iA01 2 viRkSdin @hd GOHTSHatiBR LAY BrrdnBEment
mask al i gnment mechani sm configured to adjust a

COMPHESi 4 THRRCEPIHR enfladtes delierry perangeroers, belzes delévery grrangement
suppl Jﬂg BRI ¥ 32 bettleth Meub¥iRgk %h{g tﬁékﬁlgggﬁ ﬁl.‘ﬁgn'p ri ses
i duc es , the mask

ials and the jig conpris atu
al i gnnent nmechani smconfigured to align the fiducials

14. ' gh@ty . f. e ect.ed jigQ. 7. The
app arag%%rg h%f&ét}%g?l?nf% %\ﬁﬁ?éeurl g]?enwf% ﬁ (llaocr?égﬂ p} aﬁtlg’érﬁ’r?é’f?f’gement
furthersemanisevatileast oné rajler end the gadjdeliveryerapgamtntdn coffiguied to
ange ' f e mask.relative to.the
SUpP lggﬁ’égtﬁléfggjg%g. é%éllﬁtggggfb%raé %%A%'F A ezi‘ﬁﬁ“:ﬁ m‘l/%ﬁrer ein the
mask al i gnment mechanismis configured to adjust the

pgsition of t . | ong two orthagonal —axes of the
15, P apBiafis el T BEPRE ARIPF Ipcaon POy AR
compri$agiansubpomiptateiand bh6llerabispostd adjaBsH: cABRCIRSPUCENE end of the

ﬁ)@‘gri ses_one, or. or e control | gbl e drivers provided on
SUPPOF{ PR PREPIRP O R IS g Bguted tp feokihe Rubsitate afrthg sybstrate
move€ past kigiolldrs,. 0 controUabl y adj ust tensioning of the

mask of the selected jig. 10. The apparatus of claim
9, wherein the drivers are configured to controUably

16. adhdappiansioreidit B WilkkimBRKwEs | REHYE plafolMArrangement
ort hogonal axes of the mask. 11. The aBparat us o

furtheg compiiges an pscHiatorcorfigred pyoducs tiselating mutiografeind support

plate. Mechani sm i ncl udi ng markings on the substrate and a
web guide that adjusts a transverse position of the
substrate to a pre-defined position, wherein the

17. S Eé 3| ' cn{ki ured to.adj ust. a I tion

o?“ f h f %HE‘E %o? a?%)ef’i%qeeeé £ ?u:%étr%ts hf‘ﬁjgtsu'éfa'ffa%gsg‘reﬂ & a plane,
the shpitietmenhanisnt iseoaligstedas encvenkssdiadted i irgatianio He bibsifae: in

. \t t tl e..meghani noves the selected jig
a dlreﬁﬁoﬁlﬂ?%?%et‘gﬁf %!elg écd B%fl}eéfq%'.’e étg]e e har atus of claim
1, further conprising a web | ocation platform

18. The apparatus of claim 17, wherein the shuttle mechanism is configured to
move the selected jig in a first off-plane direction so that the mask engages the
substrate prior to deposition and to movs the selected jig in a second off-plane direction

so that the mask disengages with the substrate after completion of the deposition.
19.  The apparatus of claim 1, wherein the shuttle mechanism is configured to move

the selected jig in a reciprocating manner for repeated use of the selected Jig during

deposition.
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arrangenent configured to adjust a | ocation of the
substrate relative to the mask as the shuttle
waoraiTans@®m noves the selected jig in |ine w thPCNAS2006/047292
substrate. 13. The apparatus of claim 12, wheuein the
web | ocation platform arrangenent conprises a support
pl ate and a gas delivery arrangenent, the gas delivery
arrangenent supplying a volume of gas between the
substrate and the support plate. 14. The apparatus of
claim 13, wherein the web | ocation platform
ne rnoller a
R L R e R R R
Outfe%manmﬁ cqydigued todeonst helwabitafatsed fipsl théeuidted mactianism

f h
movi{iE el Bbe 5o b AR ARAR BalBntie e S Cued R ppor 1 -

pl ate and a roI | er di sposed adj acent each respective

ort p th of, the_rollers
c?‘lﬁ@ 58?‘35*% 61 Lrweereingle ?e&?én%éa{lﬁe isispufiguied to receive
usedm/;a-esqﬁmtb}tﬂle shattleafischahfem. The apparatus of claim 12,
wherein the web | ocation platform arrangenent further
conpri ses an oscillator configured produce oscillating

22. nthe@Pp&thndshte cEIRPDWhdbialtRe mhiks IR 1&RPHAL H?th@ lity of
g]?é in t he substrate has a surface defi neg
jigs dﬁéﬂf‘apaﬁiegﬁ Hae fipm thearagks o4 pthers pkthe pirplibrefdiaso

nove the selected jig relative to the substrate in a
direction off- PI ane W|th respect to the plane of the
23.  sdihseppgratuspd o apirariathe suistrateaiomprises alsenigiuous veb.
shuttle nmechanismis confl gured to nove the sel ected
ina first off-plane direction so that the mask
24. ﬂ’gla@EBaWWé of glainy hiwhepeinghe mesldepopiisdsarpaiymetio filmy e
the selected jig in a second off-plane direction so
that the mask di sengages with the substrate after
25.  cénpredodef depositing deﬂatismltdfomateﬂﬂ onhsutapp@l ebriprihg:

h h fi
Tt ORI PR DR SR e e eh of g
jigs cmﬂ‘mm smpponfa rhik Mzh@:d;edmesgieﬁmngrwpm@m tion. 20.
The a ur.t her conprising an

oltF+e #rgﬁ?’ m%‘gﬁdoﬁa?eBW?@eﬁo%aZ| ne confi gured

t trahs;imem@tml soledtedtjys ito BisR@emesSwith g ﬁiﬂsfr%qu a first
nechani sm novi ng the used jigs fromthe shuttle

Michani smto the outfeed magazine. 2 1. The apparatus
Obadalripi, Mith, th%@l@@ﬂeﬁ J{gmi\ sheiad ﬂﬁ@ﬁiﬁﬁﬁb&@nﬂ%&@ﬂé nhRHrony

0 recelv A presented by the shuttl
with the, subsir p@ eposmo materla] through the apertures of the mask of the selected

Jig to develop the pattern of the deposition material on the substrate;

locati

disengaging the selected jig relative to the substrate at the second location; and
returning the selected jig to the feed magazine or other facility after use of the

selected jig.

26. The method of claim 25, comprising returning the selected jig to a mating

position after the synchronous movement of the selected jig and the substrate.
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22. The apparatus of claim1l, wherein the masks of at

| east sonme of the plurality of jigs define patterns
wdi2bd7egaag from t he masks of others of the pl upariusyo6ef47292

jigs. 23. The apparatus of claim1, wherein the

substrate conprises a continuous web. 24. The

apparatus of claim1l, wherein the nask conprises a

polymeric film 25. A nethod of depositing a pattern

of material on a substrate, conprising: noving a

selected jig of a plurality of jigs froma feed

27. nadezhétRod 6ACIRIARS! bdnpligag Ggélfdgléi n&dt e SURPRL t:amé1 mask of
tureS ef|n|n attern nmovi n

sk, hayi
the selFER RIS O3 RAcRAIGT PMheslshy ion material on the
substdafteansporting the selected jig into engagenent with the
substrate at a first location; passing, with the
selected jig engagi ng the substrate and novi ng in
S fHBs
28, SYINE PRI B lToh 25, SHASH s BABh Rt dBpEtdyarivg o the
maski o devel op the pattern of the deposition material on
the substrate; disengaging the selected jig relative
to the substrate at the second | ocation; and returning
29.  t Hdegnithad eficlping 26 pfurther E@nprising allgmiag dlic Mhdlerelative to the
Substxfa?eCI ity after use of the selected jig. 26. The nethod
claim 25, conprising returning the selected jig to
a mating position after the synchronous novenent of

sel he substrate.27. The nmethod of
FiesB54 EEsthind 28niruBtromBaive POStne HEOYUBof hegubsirate
and a §6§itxfﬁiﬁk thefmidkeofxBé 861k@dd fibGo Providalteed R BEBRMenGhe t NE
ern of the deposition material on the substrate.

Sws"%?”*?ﬂ@"ﬁéih%’aas&f claim 25, further conprising
aligning the substrate relative to the mask. 29. The
net hod of claim 25, further conprising aligning the

31, g methed of clain 25 fromeprising adjusting(the Phsitiove i whsk along

one f | adj usting a position of

w?%gfgﬁﬁég?sg( ggghgﬁgo é%gggg"'ﬁ%& ‘of the mask of the
selected jig to provide alignment between the

o2 9GNS BEEH 45 b kb B Rl o

two ortlacdonal g of the mask relative to the selected jig.

33. The method of claim 25, comprising automatically adjusting tensioning of the

mask of the selected jig relative to one axis of the mask.

34. The method of claim 25, comprising automatically adjusting tensioning of the

mask of the selected jig relative to two orthogonal axes of the mask.

35.  The method of claim 25, wherein the masks of at least some of the plural ity of

Jigs define patterns differing from the masks of others of the plurality of jigs.

36. The method of claim 25, further éomprising:

. determining alignment offset of a deposition cycle; and
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one axis of the mask relative to the selected jig. 32.

The nmet hod of claim 25, conprising adjusting the
woasiTiorgae4 of the mask al ong two orthogonal axeBCofUSkive/047292

mask relative to the selected jig. 33. The nethod of

claim 25, conprising automatically adjusting

tensi oning of the mask of the selected jig relative to

one axis of the mask. 34.. The nethod of claim 25,

conprising automatically adjusting tensioning of the

mask of the selected jig relative to two orthogonal

ax 5. The h of cI m 25, wherein
e nElipd SRS gHicon E a1k SF i el FAGHHR 18 9F ey Fgyand the
subsd‘efei privrpatatsebstguetfdepositign tyele t he masks of ot hers of
the plurality of jigs. 36. The nmethod of claim 25,
further conprising: determ ning alignnment offset of a

37. demsaﬁpmwﬁldepomd@éipuﬁérhwn@ét&%%%rbtsd%%ﬂvéeébxﬁﬁl%mg
mask of the selected | or other ji

suBSePs Y TReYIBE atséleﬁteéuiﬁe‘éfcﬁ@ﬁfalmé pﬁsgs frgm at:if@ﬂ enagaZine, each
of thé\nlgﬁléﬁﬁﬁéﬁl‘éé td Qﬁpﬁ?ﬂpﬁﬂaﬁi Hzgwﬁ% Q?érhﬁég]déﬁmﬂghﬁ %Jndon a

substrate, conprising: means novi ng a jig

of Meaps (Rranevipe afsupsteate felginedtofactspositign sowes; each of

t Neheah®ForGRRELSH havi n ert

defining a pa I!t’ g%én%é%g% ﬁ)é B Bga;gléén “Subs §$ ubstrafe at a
ﬁrSt@Pﬁ@n:\/e to a dep05|t| on source; neans for

i t n ment.with th
L HERRER i | 5L ol BEARERTEL e ek
selecd%hng ta develomthe rpaabrnt dfitbe gbpdsitﬁ)ramafehur @stlﬁfsubﬁmwras k
tern of the

of t | ect ed 0,dev t he

acpisalis R Bl oo R LE B B The Sliufect e second
locatthrg@andagi ng t he sel ect ed Jlg relative to the substrate

at _the second.lo for returning the

e PEBEL T PR Difcselelad b ube R dmegiapns onasben faedity after
use offtheseleed jig. t he selected jig.
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