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| MAG NG SYSTEM FOR THERMAL TRANSFER FI ELD OF THE
I NVENTI ON Thi s invention generally relates to inmagi ng

wWaeY®bems92 | n particular, the invention rel at esSPCDUSA®®013508

i nduced thermal imagi ng systens for transferring a
material froma donor filmto a substrate. BACKGROUND
Pi xel ated di splays are comonly used for displaying

i nf or mat i onIMAGANG $ESTEMI RQR THERMA ICTRANSEFEROMpUt er
nonitors and tel evisions, and organic light emtting
di spl ays used in applications such as cell phones, and
portabl e digital viFEEDDOBEPHEYNVINEIgNXels in a

di spl can be patterned using a variety of nethods, .
such S 18}3661{1811 g%)r}%agl}'é ﬁ@s’ to sgl%ﬁfsl:ﬂnrso ’pegﬂ%}llz}ra@é gavention
telacky el setr vetubsdl themyintginglsystdnhs fok hrddsfdd@Ss PBBRrial from a donor

articularly applicable in patterning organic

RASEPY2{eh or gani ¢ el ectronic displays or devices.

SUMVARY OF THE | NVENTI ON General |y, the present
invention relates to i rraigi n%lixsterrs. In one
enbodi ment of the i nverR4eK U¥Pti cal imaging system

for 9elptdd Ui RefdBinntdhBNREE or Qs ﬁyiﬂ?ilﬁﬁfn@a iofl.rﬁﬁnﬁ)les
donor filmto a substrate incl uqlejg a TFight source
indudenisuid qrigal coBBlennpRigredtieledsipns, andmaganér lighd eitipt

i ' . ral .ty of
PR w250 RS S o RS LREDHAER SRR HAZ A0l e
st in g sk splan| ey bopatietnap usiThe voisty ofahethoriagiunlyasytstadithography,
A [ el a l.y. that receiyes
rh gkt Rion, B AR Sl g Bt REAPE T Ul e Gy
applipabletis porngonzaEnsherialp irnrrgasoelagronie digilays ar devices.
projected |light segment by a substantial superposition
of the plurality of discrete output |ight segnents.
When a donor fil SUMMARYVOFUKKEE INVENAIONeT abl e
mate? aI_§]1ils }Pl aced .groxi mate a substrate that lies in
the CFAREME IR INYeREOLICHIRS {9 BepeMegHtcEegnent i s
capaid enetimbioaltei Sh&inkERdS] Bop@tal ihfitd ARSHEHARIR ive
terial_onto the substrate, |In another enbodi nent of

thermal; ransfst plamatstial diop danor Haylomgubsyetednsinée adighesricoe

abdagblBthattis edrsieticd @f endit MP4tRFdcalichrRiha 149 Pﬁferrfeidlli%htt Heafd
.Substrate jncludes a |i source assenbly that "is

] | ht
Incies galusity of dsgrgte autaagltgbwﬁ@aem ghtre Begagmentigat most partially
Péape MRS dptidafitaghi@ ad i elrtid ! i
R A i i oL A e W e
apOPIQiEALS t]gp(muqﬂlwd}ﬁ,gi}scqqteb@mugli@ﬁ ecgeentstonta ttansfEhplane so as to
' [ ] ' . I tanst, .
T T e NN T
ojitpyat light segznehisg N hen gldayorddmelmd ingludes a transferable material is placed

proximate a substrate that lies in the transfer plane, the projected light segment is capable
of inducing a transfer of the transferable material onto the substrate.

In another embodiment of the invention, an optical imaging system for selective
thermal transfer of a material from a donor film to a substrate includes a light source
assembly that is configured to emit a patterned light beam. The patterned light beam
includes an output array of discrete output light segments. The output array has n columns

and m rows, n being greater than 1. The discrete output light segments in a column at
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that receives and projects the output array onto a
transfer plane so as to forma projected array of

wale@enetse2 proj ected | i ght segnents in the tranBEBUS2005/013508
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pl ane. The projected array has n columms and one row.
Each discrete projected |ight segnent in a projected
colum is forned by a substantially full overlap of
h’rmet p}irt&ﬁy eValapuﬂ“ bebptidabjintegme gystamt Sirfher inclodasradighbretiyy mspembly
%} ch%l}{]es an& CC tetgé'l é‘u lgtguﬁr Orﬁg P‘gﬁ%ﬁ}%&)la‘@@% asatog‘gﬁﬁ)g prOJected
dtrsy)mmirqw pmjemnﬂ tiglet segnemltsem 1he| tﬁanpfbladaub ﬁﬂn)prqjmt@ agray has n
bstrate that in.the tr fe each. of
a%“)’]g@fn%?nél OISIP 6?% C#%c qlscbeﬁ? prg]gacﬁép St séggtpeél? n aiﬁrce)] ect]@d golul%n &
ifgtehe@ by @ sebstandialBf fall oodriaploé thic disasteamniivk hgmegnemi infar o m
the carrier. ontg hes bstr t l.n.another
PR IARRHELAT PR AP i MEP € S P g s o
S@hFEBIY thatehiaY an@lis dispoRsd Iﬁbxmlﬁtea cﬁﬁieﬁ ri$ placeldrpporimatd @sabistrate

fllmtoasubtratel cl oyrce that. is
i s 8 OB R Hge 4 h S5 GRFEE RIGHES BB ATETAG is Sobableof
RRfubRp a%dndférgmhett&aéfefaaréln@a@@m £r9¥8 10y caffith @n®ihd $ubbtrate.
l'ight segnents. Each enmitted |ight segment has a first

uni t oPrAnothenerabpgdingent of the nyentisgy @lbq?mqlw&a@a% pystgm for selective
'tlﬁ@ﬂhl%n?%ﬁéﬁ%ét&ﬁaﬂ A8 4 dnbMEigSoa S{J‘bﬁlﬁfe QMg 8 Migh®burce that
that receives the two or nore emtted ht segnents
anehpiderotreniitings netiernedlight besgn. | Thy wﬁ%@d&%f beggincludes two or

' 1
ARSI ER0 L R AT SRS O ARSI o
Lfnl$tfdm3<m0tly Th¢ optigal imagigsysteny fulffé@lt ingndes Thight hnnpqgenizer that

4010 o B o SRS AAIPT ) TRAERL 6 Loy o

csegmms pmﬂwhnmyltemcbrtesdoﬂdnrgﬂt)mgglmdﬂlghﬂdagn@m Eadl transmitted

[ [ f h cl
FEERT A e
RAibeifySof e&ﬂ?ratnmgmahbmegélnhedmgﬁ Edab omieetht isl gopater lﬂe&gm&rt:]rst

nt o row n I screte | { {
e el S L% SUbSOmILs 0081 5

Huficer Rlcfadbd HRbsSHRSEBNRE tach 35 the thRMg i Indpenit-eiElidht Segnents
dlrectlon The mask i s capable of setting the |l

ngt h
e emmsmaglt?r@xsglltﬁd@ﬁmogmé ek PEEmEnt HHQ 3 oy 8%“5 crgfe light

fsaﬂs%gméﬁtpﬂbﬁmutﬁré%mtﬁﬁ OR% FrouBOMltwdR). FhH dRseididh
an accurac one mcron or better. The opti cal

i au’a@gmgntw%@ tengthaiong dhe firidingefion. The mgsk is gprebler etting the

qgﬁsé(ﬂ?@il eab RO 1§ P(tsshﬁé'égfnﬁﬂttahﬁ{y V’aﬂﬁ |11‘IJ£j %g@fr&n@%&u‘cl 58Mficrons to

system that proj cts edach row’of di screte

sabbstdgﬁmmrsna)mﬂo art psuracihefiang tracroi tnhbeaelp r'B]e@@twag fnaging system
n

nﬁgﬁer 111 Lﬁteé 2 le%raatg S’?}I;]ea+p?1rc]erg él{i/lvgé?g éﬁf %&S@{rtfem?gﬁ%@gjs g (f:irsél ns

| dysthum tlsm gr@emtsseadi tm.goﬂrhhscfetef Bght sibsegtdantsnntothe sehisiata mfh a

bet ween t he. Scr et gbro' ected ||

h
slg@lﬁgwgnqgglf%? i Stoafg)Pe _aL]tﬁngE%Q tfw gllﬁec 01& eryby; fofiing & g{ngg row of n

discrete projected light segments along the first direction. The distance between the first

and the nth discrete projected light segments is at least 10 mm. When a donor film that
includes a transferable material and is disposed proximate a carrier, is placed proximate

the substrate between the first lens and the substrate, each of the n discrete projected light
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i ncludes a transferable material and is di sposed
proximate a carrier, is placed proxinmate the substrate

woedodmersot he first | ens and the substrate, eachCDUS1008013508

n discrete projected |ightsegnents is capabl e of
inducing a transfer of the transferable material from
the carrier onto the substrate. In another enbodi ment
sfgmepié 15 qapaiie plonducing fpmsienef thawyisfegblymaterial fiem the carrier onto
ﬁﬁlsﬁ%ﬁhﬂée thermal transfer of a material froma donor

I'mto a substrate includes a |light source that
i ncl Jdeaothewenthodimpnbofsthe mveftion, agloptitrd imagsemsyblemefor selective

f
Fl 1 ﬁg{lasrfés? of Eg@h% a?igél%ﬁglglr%mih% t 2 g\gbggzﬁg 1ncYV%es %}1%%[% gqurce that
Emuﬂtﬂ tig opulozg setsad lightdtat assenlilies.sEachabtanfi lllghlthao mssembly includes
I r ' 0 mtt om at ast

Rl g PR el TR ude e S8 (bl of Gt etk SR
fiok mlarrzatlﬂ)rodlredtwlecﬁpodnmzeﬂ light baitied éwhm 4t datt caeliphtedr forthenet is

e R Chout il AR R i R o s

anvthes Hgln bar mmﬁﬁet Zﬂipblagm?g beaat ¢onibinel Qse ﬂ{&mff&enceg)etween the
arjzed.light emtte o t
B S sF o BBl chgfifna oS et B by ity Fof g o or
Aofelipht Bdrs fnl thd &t tcRRia ﬁ@xﬁbﬁlﬁﬁelﬁﬁ:&bh%‘lﬁ Gﬁatﬁﬂ”l Atstﬁz?lal ﬁlﬂeﬁtcomblnes
emtters

f h f
Reerabprdgrised febiBestss Eonfietun coRPI e o FgHeTiEm Fmig

NEasbLEoninddl caititte BBt bAKSHARN End JoRBSIPHE LhM@rsdhd ltl%ﬁh%ﬁttﬁg at
conbined emtted |i rg\)gt beam from anot her set of |ight

kaitecembinedrempitied hghtogem divmomothaeset eftghhermitiersi {The gombination
Bf tﬁ@&orﬂﬁﬁéﬁ%ﬁl%dﬁgﬁn B&nlsGbRes Atiegﬁh hgﬁtatghlp-rﬁﬁ o Pttt RE MG

|gtbeam|ncu es one or reem
beagriapludes oBg ehmerei emtitses! lightteemeatgnBavh eha@edahg‘ht segment has a first

Hlﬂfofrﬂ{tmﬂto Qkh?ﬁgin%f%cm rﬂe g#)tfcgglgﬂagﬁrgi g.ﬁ?q‘n ﬁﬁ{he? ﬁcludes a light

Imagl ny- System furtner i nc onogeni Zer
hémaegeniserghatescetviae thewee ormere emitedilightedghemgh andslﬁgngmmes each

tted |
AL Ly TR -
Ea_rshuttadammngefrhmd ligﬁmatgﬁmt hesglh third ?hllf@rﬁ@ﬂ_iy_ﬁntntg Ewhﬁd tittdction.
e thir irec e
e 0 BB O et MepShitd hemdroN 2  ifater than the

Ssgamdimite ofaeRtefeshbrimgtenBidd 1foht seg‘ﬁhbﬁto T bftidaf inR3H3 system
mres ond| n emtted |ight segnent. The optical

R #hat teRayes; aﬁé p%m@ss eachnefdhe Wfﬁﬂamltreéélewwzed
asd sé@ie‘hﬁﬁﬁk@ a98FIof ﬁfdlst;ﬁ% 1 E%g{n'é aﬁﬁﬁ%@ﬁk@-@i%chbﬂ his
segnents into_a row of i screte |ight subse

groaghimeent; Fackidisaete Fight spbsegmeytt bag elength glong qgvt@rthlyd direction.
Eﬁ&lﬂas@'lsc'&g%l@ of ée@tlﬁ{ tﬁé‘ﬁﬁ%ﬂ BEOLK Hf&‘gret% | gfi{@%&?ﬂeﬂﬂﬂ ﬁltghxglue in
r

hird direction. e mask i s capabl set
b EAnge ﬁomfdb@ﬁéﬁ ndp@m iotaboutilgh mlcsmbsmglmirﬂccmcymf)onvamnm or
e TRRSAALRA A | BBl koSl
syswoi ﬁlghfsymhahrs f dirdt kems systeod thakgsojectsedol tovaben d1'§dsrete light
%tség%‘l%nts o%gdl Sibstrate with a projection magnification of one along the third
direction, thereby forming a single row of n discrete projected light segments along the

third direction. The distance between the first and the nth discrete projected light
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system further includes a first [ens systemthat
projects each row of n discrete |light subsegnents onto

WO b@oduisst rate with a projection magnificati onPOf/USINE5/013508

along the third direction, thereby formng a single
row of n discrete projected |ight segnments al ong the
third direction. The di stance between the first and
ségmentshs dilmlrtem milp'meje&x: tvmbnl a @hmsmgmmﬁcmc&s alrahF@sble

e donor. fi t hat
el s TR el SRRR s bt pk ot 05 st between the
Cisst teingand ths sqblstm‘tﬁ (éaq:lf diXhermdlecrétB groﬁd:ttbfatlifgﬁﬁ e g@gﬁtm%ﬁpa{bﬁeof
ens..an t he trate of the n discrete

Bebhe BB 3 SBnRERD Pletieb Bt e Sorie i Slergbaate
transfer of the transferabl e material fromthe carrier
onto the subst [’]gk= EE? F _DESCRI PTI ON . OF DRAW NGS The
i nventi on may [F:F %PE{QNPEJP%W% and
appr etheahmlnommapBémdw@hip%wﬁndet‘sﬁmﬁ%&1 rashidehai | ed
deSﬁ 1@? $1fn { vari ous . _enbodi nents of the invention in

FRIERRPHN thy 1oV e detadedrieserntion oavaawvﬁ@tgboqlrﬁe%pﬁthe
fivéatioh ih tdndsdtioatsesh the &Uc@xﬁﬁa@ir@% 1nav5h1é}{mg' ng
system i n_accordance with one enbodi ment of the
| hventioh s Sblpsh diagrawsen magEBalEen &t accordance with one

bR SBmEH: KBS iRRAkonY | ew of an imaging systemin
accordance with oné enbodi ment of the invention; FIGS.

3A andGaBiljusirgfet # sehematicgbisedimdnsiond vise: af amémagiogsistem in
YdcBMlafle v@ﬂx &@e&%@ﬂ#eh@&ﬁhﬁﬁ%ﬁ@ﬁ before and af ter

passin hrou onogeni zer, respectively; FIGS. 4A
and 48 SI PAend 3B dlusieatern acvhem@tlcnihtep dithensgpnawdevd bf fresneitted light

PR 8 e bARAE AR e AR PP T80 vor gonce

of arFl&eNi 44 eull 4B Jhistraeerrninifolraivtgalbnwiwai differt@lirections, for the

PGSR i i AL, RS Poren o™ ° °

dir edﬂGGni‘A aikd §B illsirdtb Bi9tizaic@ Sf 8n GHIREE TSR SognAhloNE &
(gl U‘grtlon of light patterned byarmsk in
éfE’ES’P e t h one embodi ment of the invention: FIG
8 I | IRISK! 64 851 6B ﬁﬁ%@ﬂﬂv@rg@ﬁc@%fXh@lﬂbé%ﬁlﬁd"ﬂ@ﬁ@&ﬁﬁetn't ABng two
‘g(ﬂ@ gatter ned by a mask in accordance wt
AEON8f the i nvention; FIG 9 illustrates a
sc herrqt;l 7 ilfbfesd &wsgect%anﬁéwem Bighidh drl %ﬁé@ﬁ% By a mask in

material in accordance wth one enb
O ARGe §yith one embodiment of the invention;

FIG. 8 illustrates a schematic side-view of superposition of light patterned by a
mask in accordance with one embodiment of the invention;

FIG. 9 illustrates a schematic side-view of transferring a transferable material in
accordance with one embodiment of the invention;

FIG. 10 illustrates a schematic side-view of a transferred transferable material in
accordance with one embodiment of the invention;

FIG. 11 illustrates a schematic top-view of a mask in accordance with one

embodiment of the invention;
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FIG 10 illustrates a schematic side-view of a
transferred transferable material in accordance with

won@consori nent of the invention; FIG 11 il | uBCT/aBm®S/a13508

schematic top-view of a mask in accordance with one

~ enbodi nent of the invention;FIG 12 illustrates a

schematic top-view of a mask in accordance with one

e rrbodFI& AR ilbfstrataea schwamtid topryiew dBa nla3k i dcusidsmt @&thane

S ent 1't m n1¥‘1’10f a mask in accordance with one
dient e nvention; FIG 14 illustrates a

sc h enBlG.d3 slmeam £whahati tmiéwl'ta\dian &h RESAARS kvithidne
ne enbodi nent of the invention; FIG

a%l%?‘iglpug ?g%eégveél 'Whemati c side-view of a mask

assenBlG; 14 iilaased daheativi side-0AE oL KRR aQPhe-nBgk in
i nvention:, FIG .16.illu tf#lrates a schematic
AHRPERNGA With eesmhodimentpighe Wvettights bar assenbly in

accor Henee ilistriveonghefiBedi dsenéw 6f a Bk dsSal inQRcorfdne with
17 il I ustr at E a schematic three-di nensional view of a

PRGFRPSRENE VOIHAGY accor dance with one enbodi nent

of thgid.ny ﬂﬁistr@t@s a &h&atﬂe&hﬂeéhﬁﬁén%ﬁﬁeﬁ%e@v @t%hﬁg{i@ dr%ssembly in
t hree-di nensi onal view of a |light bar assenD

accortaneaEiEh hernbodmeahefdhe WEenRtions t he i nvention; FIG
19 i | biest f atRRatds a?‘&;ﬂ@rﬁﬁ{c threb! Bfn%sﬂh@%?ﬁ (ﬁﬁg &h}/ﬂ)a@ﬁ%sgltnbﬁl in

| i ght combiner conmbining two sets
Q"ecgfﬁ@mﬁswﬂhomﬂdméofvdm mventienenbodi ment of t h e

i nve nHCP 18 11@5@&%%?&3&11& c tgr%% rd%% ?131%1[15 e c?fc a 1}%3{1?% assem%ﬁ/ in

of the two sets segnents a
ﬁ@@tdan¢mg1ﬂcmtnnﬂmﬂmt offthe ineelttmn sets shown in FIG

19; H; [ ust rat enmat | of ..

pol ar |Iz%: rllgﬂfaus{rates b ?%%rcgﬁggﬁﬁ?ewlﬁﬁﬁafefxg%fraé t comptines¢
esrmbining Vo gt ofragieiiight sdghents APadcbidbiib fathee 8mbodiment of the
scherratl c three-di nensional view of a |light source and
IVEIY: of an i magi ng systemin accordance with one

e n‘ﬁodFIme amaﬂ(&j iltubeatd ﬁdfrhéd:tﬁiﬁal Widvis offz& tivlolsbi§ bf @h@ed Bght
schenmat | S| eV|ewo aportlon (0] an i system
FW@@&P& the cesulting o hivatinnd dierasets shavrn F?@e&ﬁ i on:

and HRNG. 22 Alustratbisd Jcﬁ&lﬁz&lcaolh{/i@&}l%f HoRILAIHQM AMYitRU Rbining
d%fege%nsétsnofaegﬁt%ddl?g?l’g s%glv*r\lneltlts

FIG. 22 illustrates a schematic three-dimensional view of a light source and a part
of an imaging system in accordance with one embodiment of the invention;

FIG. 23 illustrates a schematic side-view of a portion of an imaging system in
accordance with one embodiment of the invention; and

FIG. 24 illustrates a block diagram of an imaging system in accordance with one
embodiment of the invention.

It will be appreciated that unless otherwise noted, the various drawings are not

drawn to scale.
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invention generally applies to i magi ng systens. The
invention is particularly applicable to | aser induced
thermal inmaging systens for patterning pixels in a

di splay where it is dwETME)DES&nUBmNSh t he

atte . hort t
Ccamp B Broal gt RapugHLE gapte o Mo BESRuRT | Dippisions
%aﬂiieulﬁﬂ‘}f gptitabe ©PUART Mudéd Gbrhdl iitidihg Hlsensifgifaasmingfpfiets in a

or. sim.l ar el eneny sane or sinmla
SpBE b 8 Al 6 SRR PR 08 st HRpL fhime o
li’édi’@é(f&leﬂ%n%lmtﬁépﬂeesbﬂg%gﬂg system 2400 in accordance
wi th one enbodi nent of the invention. 12411\’8&139 system

2400 by peedicatiqn, g pmessiFrenes HEREHSSA F Geres jefmg to

ls8th&Yr 858 ERINEnZ4R Oing hﬁn@muﬁ% gfo@%@g ariadion®iles Of
the i nventi on, output ght 241 %ht sour ce

assenBlG 23 Hustrptaes @é%dlagrp@totf &% Feging yremF4dfinasegrdance with

toﬂ@ elﬁ%cﬁlﬁélﬁ of fh%llﬁ%ﬁﬁoﬁ 1Ragih@ IS)!'S&‘.YH 2f00FhFedeh ﬂgﬁ)&&){?ﬂé& assembly
2§g(pt segnent s. discréte 1ight segnents can
i

md@d@lif@*hw&@mbéﬁw meani ng that there is I i ttI e
or NnopP rﬂaﬁf&uﬂ?&%ﬁ&ﬁ}n@ﬁ%f{hﬁ%v%ﬁ%ﬁe téut 11gﬁtﬂﬁﬁ%?ﬁ£ht source

any t wo I'screte output t se rrent
pssembly 2440 wétdba@)pat@rrgﬁﬂlgméﬂeay w@s@éhdapaytemmudeé@eqlurésty of

%nSQrePe %peﬁ?{ t r§1l}]81lftsu rﬁ{e dﬁere%é fgts%glg‘xg{gg %glgefqgcgrl%la% ﬁgllh each

segmen pl ane
mﬂmp,emﬁaenig khag tieresie {itlentr nbyvealap béfwtenrdnyaivo segoemiso $n géneral, any

t.h | J. t f dis t
e oV bk sss it B e Bl Pt S B Ryaezo
trébeﬁ/e§html pabjedthehe m}wﬂi@ obflisdréte ofbutriight deymerit di:ltcstearneieﬁplane 2430

out ht .se Furt hernore,. when a.
S AP et § Bipic Aol bl oy & SHaF AL s b asisey the plizallly of

REiR ot @t Sut HlRe Frhéts. T& p@{x/a&ﬁfdhdqfrqxue@h@t Jegihked daabe close to

that lies in transfer plane 2430, the projected lig

Feyme the @Wé'éﬁp)élﬁllieéﬂ%@ ﬂimé giestplg oatpﬂ?léa%fe@fneaﬁs PH%hermore when

t RAST BfA R4 SRS b h«ahsféram@h&teﬁan‘cﬁsrpe@earpr&%aetafaamer, is placed
substrate. In another enbodi ment of the invention,

Ui ete pisgiratp 41 lie injtiagsfer plang 2620, Segupinstyd heht $ggment is
'aa J[b%dmmﬁcﬁ %Hﬁ'ilﬂ%%f*th@%}gﬁ%@f@xﬂ\ﬂ&{a?ﬁ{)ﬁech@é’atrﬁ&roﬂto the

udes an output array of discrete output
%WMS the output array having n col ums and m

o1, Lo BARH R a0 5039 i s

24m0 eludes a patterned light beam where the pattern includes an output array of discrete
output light segments, the output array having n columns and m rows, n being greater than
1. m can be greater than 1. The discrete output light segments in an array column can be
isolated from each other. In general, any two output light segments in an array column at
most partially overlap. Light relay assembly 2430 receives and projects the output array
onto transfer plane 2430 so as to form a projected array of discrete projected light

segments in the transfer plane. The projected array has n columns and a single row where

each discrete projected light segment in a column is formed by a substantially full overlap
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i solated fromeach other. In general, any two out put
light segnents in an array colum at nost partially

wo@ocloars92 Li ght rel ay assenbly 2430 recei ves apdr/us2005/013508

projects the output array onto transfer plane 2430 so

as to forma projected array of discrete projected

Iight segnents in the transfer plane. The projected

af thaylishrgte qytpeblightnegnznts ia asbnn@bmdmtgwowumerﬁ t@@hput array. When

qldﬁlg(;rg% t G{Cﬁl%ft‘;ﬁeaq tr?ns%gbles e?tfmaag 8%513?5,?@ pla)ﬁ(giaé}qg? 8ar85rt Bgﬁaced

Iprcghnats e gl’mtnats thahh@ i the rtleﬁs{fémﬂarﬁgeaeh) biuie digérete @?o_] aiﬂébcflhght
fi t
TN NT PRI N .

mﬁnmbmmkf a substrate that lies |n the transfer plane,

each e di.s ret 0 cted

capabi’ n an8 % Wg}%eél 3{)‘{1? {%{W tﬁ?gh gﬁ géléghéﬁcf“éce assembly
a@leintladesfarwodinkhsidasl lou it ﬂ’ﬂin)f dhereRUREE §uBsBmehtd, where the
anot her nbodlnent af t he |€vent|on output Ilght 2415

SR} A5y DR F LB BeOE IO Son A HEd i fban b The m rows aré divided

WO p diolBs) %ﬁdhl'g@&)uthktl@diﬁg AERY twfrods 8Edifk&e 1151 Bibsegments, where
subsegnents, .where the output array has n col urms and

ﬁ? F%wss mcludsg i ors thas e efgyan Light rpﬂ?er affeplis243P dranifers thean by
Bf A5RHPBght SABERRAUIhtd RelsHd Whﬁge ﬁBOlb?%%erﬁA%g 9% rows

of | screte I| ht subsegnents, ere no

{HRACT SHOHP Phasre Fam mme@m@ angyofiprojedtesHicht ssigmpnta insteamisfey plane
S t

SR ohord M Rbjeert i Y n Rt o} 0 BAH ool sogmen

& qapat frigapsing teeasfer efraduapsfsebla snateial tllptns aoqbtrdo;mntaﬁcbr and

gﬁlg%?lpr& 1mQ{e%J sﬁﬁgtlgg dldt gih§ 1 Sﬁ%gs ?};I?S]nelﬁii(s ];,&e?ée grhegelg is 1, the

roj ect arra
AONe/s aE&ubstqmn@m}efcdlg duﬁer@hdsd foaging atsingk roa pﬁb b®jeeted light
g%% {ng a transfer of a transferable naterial that is
& €4 on a carrier and pl aced proximte a substrate

t hat FiGe$ showstaharehplarydleukeliadddl) of dnﬁmfa@lﬁg Gy?’s&ﬁfn ek &cddrdance

rows are substantially ful er posed
ot r e B HhGHE U dofogibes SBH Rt Gmponent o

Flt@sseli) 8V¥Ee RihoteefRbal YhdlRgkhody aghaoR tﬁé @ibn\‘, R&I#E need
system 100, i n .accor dance to one aspect of the present

pohrserssaslYy iRpudealbiie Rloskodrwads . he Euheamete canaimaging system
ERBRMISH tthe%'res%h’tﬁnﬂ:%ﬁ&f'ﬂ@' havd Al RoddBRERG T YRR T Fi@ 9.

i magi ng systens of present 1 nvention need no
Frazgangssptemyl 0P ﬁ@ﬂuglé%a bght seiiee bliloe Kest eptiselrrelan 120, @hght

Rothd RG1ZBD138; o Q‘:@oﬂcf%keﬁ %1% ?%o‘g g}:ﬁ&? ool gﬁrggo@ué?? lay }60. and a

present invention nay I onaf
EﬁB¢$€§7Q. | magi ng systen1100 i ncludes a light source

110, l.ight ho en z

130, Braglee S8 ?(?@J R ?)Bdabg 1}%&?‘1&% 428 Gp fistpate 170
epthats folr examhydey tlie(iﬁoj eﬁeﬂjh@t Mﬁztbiﬁidifﬁndlu?ﬁl.g a transfer of a transferable
material that is coated on a carrier and placed proximate substrate 170, from the carrier

onto substrate 170.
Imaging system 100 can be used to selectively transfer, and therefore, pattern a
display component. For example, imaging system 100 may be used to transfer emissive

materials, color filters (e.g., red, green, and blue), black matrix, electrodes, transistors,
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| magi ng system 100 projects |ight provided by |ight
source 110 onto substrate 170 so that, for exanple,

wo b@opospected | i ght is capable of inducing a peEDNS1085/013508
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of a transferable nmaterial that is coated on a carrier

and placed proxi mate substrate 170, fromthe carrier

onto substrate 170. I nmaging system 100 can be used to

swletots, xm;i spatarsorsd edisplanshbstwe.eAn eporfaat dherapteristitio phagmg
r.ex

PR MO8 SRR P QAR SRAR W BuliiSA

vheke tigoegpnt iatieh doinber) of didplagk ommlamonwbrmitsrpaﬁas@d m a given

g{ﬁ]ggfts L@% glrlc ﬁ%ﬁ%@&g? r %%suc h ougﬁlpeur% Irreé flgsgttoo Irr% rsealn?é(i to pattern

$Hridue displa) canpaeais/sych @& cofve filtal and bieck matkixi lAehlgi’( ‘é&mghput is

el R A O o Sl s e o B e nd

ﬂe@byﬁesswﬁpénsﬂi‘% finhINdisplyyediuas one hour. As such,

t hrou relates to the ti required to.pattern.

WA R Sty R T s L —

bb@ﬁ‘lﬁt #8F pdrficuld 1ﬂb&thn&@ﬁ1@hkﬁ£ﬂ@ﬁ1@ thrSuh@REE Efthtintehgsty bodubgirate
because it can resul proce

fhuingenerel thg Tetenstty o 1:% 1%ﬂélébstfate| 144 §e<‘éig frebrdrigher thap 4

GirSdRb RV aRIc Q8 Bietbr toAdmO8 8l A ik QrA8er. SipBEkniVRe) forQight Mnsities
i nvention, a characteristic of_ imging system 100 .t hat

|ab0\i9fth€pfé¥q5h<8@| velpe, ja gt hght Entengity gﬁélﬁ@ax FoBlts I Agedtion i time
rE(g py trdngﬂ%te{' ﬁl'aﬁ}ialagucﬁ YOS L1 Bited ARterib £ORNEIoRbr fillhGito, say,

|n enS|tyo at substrate 170 needs to be

hidigpEay subsimatea Ptstsu@s hbgld 103 baang gt rrmsltx or fomgtied iperease the
n f

TR 0o DT i S bbb Aot o

aé significanglyrimsedsing therth@uglgatioy dadiveding tighheeameigignsities at enbstrate

tl?@nsfer a material, such as a color filter material,

from a donor filmonto, say, a display substrate. As

such, Aaothegintpodt®f chavdterstib bfiimaigiipepsdn Yy 0®accpaingrto osn

PO EE! Yl G Bhis RO SRR S pUBe gf0. A non

Sin@fBint 1 hglﬁ N0} Yar eGSR SoN&atnpR, paﬂﬁa wghpttinshy ofletrinsesritilg
h h beamintensities at. substrate 170._ Anot her

ialon fapaagra Siediangferble gratrighey; arf@‘fa@wegmiﬁoﬁ such, a function

Eb(f EOMBEdAEet P300RE0R @(%Mbo&fmehh&‘ thé e &ht Biertidn Ra8Mnprove
uniformty, especia at substrate 170. A nonuni form

|begmtumf%nbfan onfe@mmre Flﬁem%? exanpl e, partial or no
tran S:[ na %} g% e}@te'h{ ﬁf(})sffnl%e? B cfud®d I%Eékall 50 o re%@@ﬁ‘ldt&tt&ﬂﬁlg an

trans material or a nearb el enent . such
flucnddnft tightdp3 irrﬁwgemptz dight1199 paf@rmddn adesivgd @rﬁedetenmned pattern or

srﬁb P%%?rabl& a fl%lﬁ p&{eﬁngliazeluégﬁ \léz g‘{a'slPPSOI siib &&tfaﬂy rn?a\fc%ep Gfthst

w1th1n a scalmg factor, a corresponding pixel design on a display so that all eventual

transfers induced by the light pattern occur at intended locations resulting in good
registration between the transfer and intended locations.

Imaging system 100 further includes a number of optical relays (for example, as
shown, a first optical relay 120, a second optical relay 140, and a third optical relay 160).

Each of these optical relays is, at least in part, intended to transfer light from a previous
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| magi ng system 100 further includes a mask 150 for
recei ving and patterning an incident |light 103 into an

woiop0b1shbt ght 104 patterned in a desired pre-detEURINO®03508

pattern or shape. Preferably, a light pattern produced
by mask 150 substantially matches, at least within a
scaling factor, a correspondi ng pi xel design on a
mlwlmyuts@smmﬂy teed hexeblerit orashib-hssemblye For éxradipibedlixﬁ)optim relay

ht [.t] i
e SR PRI ASPRD 5 St
166 a\E almher bnamlagﬁﬁyqitfemral@ﬁ)1I(lmi§hl&rddsigﬁédllﬁ'ﬁﬁarﬁy to transfer

TRl 8 b B 55 S gPRL i, B o iy o

dncludz cbhhipblténfsmhélcﬁ lewises, a)irrd6 QptardeRCheadf splif@s e icb@Biners,

relays is t in part, |nt nded ransfe

R P B B Gk RO O D5 BBy G s Rerform

kitiee kundfiors Whchas seliaYion, ienigx AR @hagiid] fodudid, bERUuction in

zﬁ g 160 may be primarily designed to project |ight
SHAN08S- nat t erned by mask 150 onto substrate 170. As

anot hgiG.exaiitats afstietdatid RirdCmetsRindlvidg O MPdndlfhg system 200 in
de5|3ned primarily to transfer light that is en1t¥

Rgeariagre wih e%@r&%@artealbﬁ@%w thedpvention. lmfgivgspiee 300
rifd1@des TBYhtl Bkt 90, G ABRBREMeS 2 RS tha8S2dC N RGS sys?n{)feéayménd a

retarders, beamsplitters, beam conbinérs,
oRbwAE78. Furthernore, one or more of the optica

rel ay il%ﬁ?you?ée%O %lﬁ')fi ?%e%é&%gh{ Bé%%@?ﬁat gé‘i'fépal@%rorpagates along

col i magn t1on
raetbgetidnosuch as thoeraxist iPatignedishi beZm: 2115 nslwdes ese @ more emitted

JBOPRbL e P ECRaUTRRLARD: b BBl e R TR TS

tihduder theeet anaitted ligha gegngens2dl ﬁm 12BPandred | peseraedch@ghitted light

3SEhE poBteS iR Wme s dn Soy B i S0tk TSRS dircoton that
eimldrﬁlalato Pl dlﬁbﬂﬁﬂoﬂ prépakatioaanthe 1ighd & ghexg e ﬁﬁ‘ﬁaﬁl‘dldﬂar each emitted

gﬁgﬁ gﬁ %F ﬁ 9 a direction, such as the z-ax

S FiTa, P DI9BE PR RAES! ST iipGensdeA 4 disgtion of

?r%aga@agmg&ﬁa z-ls. LIRGhd R EMb e ﬂbo@fﬁ%ﬁpéﬁﬁhﬁ’m I2Neach of
Fatterned Ilqht beam 215 i ncl udes three

Siitaddigh

jegrents ekt d Boang 2ALC bastiirige exigat 32011313@’[11 Xntead -
Qﬁ’t@&l(ﬁgﬂ Edcadnlideiniohd %m%ﬁ‘ttcaﬂ flﬂ@ Ql%ér% 1 RRY of lggﬁnlzun%hﬁlty

and _has a finite extent along at |east one direction

trmefiles alongaliferpntidireetinas dinnagicilen e@ﬁh qf.eameglehghbwgmﬁnts RELA,
13198 ang 9%1@ is ﬁé&nﬂﬁﬁi’oﬁﬁ@ n{?r[)ﬁ e %‘BE t]%ryl X as%dl A 18 uniformity

segnment has a tinite ext one" of
amﬁlgf aldng e tyiazivs thrﬁ X8 yeliané z{du@q’uloni arp nmpm@apenpmcmmgo each

' I own.in Fl G
eSO il oo FAGRR Sl vBTRE S RS 80 g g Sreree
bifé:ntmmﬂosmnﬂaélyenﬂlﬁmtedah éipgopagdids atongallz-yds.r A€ &uch¥ach of
emitted light segments 211A, 211B, and 211C has a divergence angle along the x-axis and

a divergence angle along the y-axis. In the invention, divergence of a light beam refers to
an angular spread of the light beam at its full width at half intensity maximum (FWHM).
Divergence and beam uniformity of each emitted light segment is further described in
reference to FIGS. 3-5.
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Each emtted |ight segnent can have different
intensity or beamuniformty profiles along different

walzeosmbisens. I n particular, each of emtted |iBOT/US2005/013508

segnents 2 11A 2 1IB, and 2 11C has a beamuniformty
profile along the x-axis and a beamuniformty profile
along the y-axis, where x-, y-, and z-directions are

nut uaFIG: 3peshpendpertibapf ¢mittediight edgdnent 219 As hx)\mmsi Secliddof

. f , d li.gh
iR 1Bl O o1 SRGT o TL S suttPlons Ty 2 EBM: semrare o
asiformifyrpoqfte 1alt)wtha by ey (gin?-:tlzn Alzel’ﬁeind/é&mﬁblmhty 26618 aRhg the x-
nts
LRSI PRI 2k n? B T A AR g

@ﬂJgA €én afasﬁgpctlblEZ MAak) eﬂongl the $-Agis.i Bl'lwﬁlaﬂy,OELG gB\é?é@ﬁﬁkﬁﬁ)rmlty
rsto ar spread of the
|Pf° ht H&%ﬁ%"ﬁ‘%‘m@?@eﬁ et ] AL s s HOSHEFHOR 2dA1 ralens
(tiW-iis. Tiewertigainges iaRIGDeRMAAINH @p¥sdny 1ig iRakhy 88Hlotddas the
Et@ gje r(genttl urt%ir described in reference to
Hfqatal 3 axes HbthisoﬁAﬁP @Iﬁp{etngadqawgm scale. In
ples?shbbvﬁ in NGY. @3Sm8 ﬂBt érﬂlﬁe@flg}ﬁ R dde@eh 111490 a fairly non-
nment 2 %, Qfl he Xé\n ane, such as cross-rection 2
FPAT el 3l itiey WW@é}aaﬁ%mnteh@tywr@ﬁdpgl 1Ax
I GHel-Adk. Ailteitht %gﬂ{éhf PN oY hFether ﬁ}t %?rotfﬂg along the

xaxi s (di rectl on BB 4A shows uni
gsraeffS.SP%h pflatiton gr u@ffowrtoﬁéed of 4nytethes ergﬁtenthat@aylbﬁ\ a@vamtageous in

Gﬁ ﬁﬁasgl hh&ﬂo@ Mr@neﬁﬂor@llﬁgg%lé Fﬁteé‘l %Hf) Aﬁ%zl i lﬁ@l | arc{p\{lgal device

ows uniformty pr
Fq ‘@WV efé ergrintapsity prafile {imarother sxameitycprofls- § elcdzﬂample&magmg

h rtic axe
%%%O(ﬁggne%%%tea Pg‘ﬁ ISdEV g eﬁ’s“’l\é{weﬁ:feﬁ%ﬁs%% %fnﬁﬁ'epr%fat”ét? a
pmforfﬁl'm flabiop zmtmsay pmﬁb \,(m’[et Sudabptﬂxleﬁvmm fdr neis forfAn @ flon-

@E@EHE%R tls{g)roigg s%c a(%auﬁsil!@{hrgfgl ’giﬁé%t%l 01%1 %tt]q%\é\gy ]igrclﬁle is

flizclosed im Ul RatboND. ioe5en83.ty profile 2 11 A-y al ong the

y- axi a ian intensity profile 2 1l A-x_ al

e xR 8 Sd 3 AlisRRe gfieTesin L vz SR seamem 2L songvo

dﬂfeﬁﬂﬁﬁdi&}énﬂ{sofm pREC1BrORT. 5ASuEtaNkk &v@x’géﬁ&e af bhffed ilQ!Pc s@¢ment
ile, or_any other profile that ma

ZE% tglﬁgéllj’ nP’r?fgr?qlYPé@qnﬁ@a p b AHIPion aFthetig ?mment

brBedaRE aRMS HRM. 400 om?é’thh #19&{;(91@6: (?f%lrmgedv %?set ent211A

convert one |ntenS|t nto her |n
ploag the &-axiso ISHeﬂm}prléi SBnﬁlgstnatgs diysiigenve 20 Emitiay hgllitcsbgiﬂ@t 211A

R B B el B EARITob 0% P Pl BB ebrongenes

Qosg teehxspby isahe fiddieesches argleaTSi@tediligat Bgment 201A bR the
intensity profile, such as a Gaussian profile, into a

i formintensity profile is disclosed in U 'S. Patent
NO &(ﬁ&ﬂiﬂé 8ack 6162, 5&1@@%2&523'0%6&%% ﬁ'sftfénféﬁ Yight98 9 $fom its

tted |jght segment 2 1l A al ong t
mput ace 230A. Homogemzer 230 is designed, at least in part to improve beam

uniformity of each emitted light segment of received patterned light 215 in one or more
directions. In particular, homogenizer 230 is primarily designed to improve uniformity of
each received emitted light segment along the y-axis. For example, homogenizer 230 is

designed to improve uniformity of emitted light segment 211A (within the extent of the
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different directions. In particular, FIG 5A
illustrates divergence of emtted |ight segnent 2 11 A

WO oobloe18y2 z pl ane, or the divergence al ong thePCT/US2005/013508

y- di recti on as the light segnent propagates al ong the
z axi s. |sthefull di vergence angle of emtted
ht se ment 2 1IA along the y-axis. Simlarly, FIG
;'lsl tispgroenty adenedhely-gxis genduis dfe ietmsity pcbfllé YhitA-g elgavenin F2G. 4A.

L
Phch drdmhlf Mot BB 1 1, 4 16 ASPL ORGSR ALAN &y Womopepicer
23%@(19@ y-a2s.i 4lthdugh hmhbg@;mei@em@mbmzm ree¢ivéd e&nitted light
A .t he err |
i AGERE donch CaRLADY b Bl KBl o PElFihe i Rfefion
haSogenizan 230homogertizeds aech r2R0Ad etitted dight sb@ﬂheﬂ%ﬂm@&he y-direction,
nprove or m
B loREs 180 BRin, LAY B3 haoal st D PRCEF SR PantPiimatpr e
hnvgﬂlﬁonZHgﬁnogenmeréZBO ﬂiombgeeuzds paitgtned ﬂlght&ieﬁlnﬂ&ﬁ tlogglh ﬁfst direction
gl zer 23 e ne
B RERRE §PespebteR PPt e TR R BerabAR e second
diretignt he y-axis. For exanple, hom)genl zer 230 is
de edt0| ove unifo mitted |ight
o eqmenomabeizk T Heh Brbdastired oive HghisCafueph Emmyits
aht@ﬁlg:"adehzs 0B réssithg i héhodefizb gutichic@ Hglhttbﬁafﬁ r2@§ tHa€indludes
govvnln FI.G 4A Each of emtfed V%t? segnment s
eSO okt s g Shiose 1y seggnent
230\ adrR3EbnYs AXlight sePhlchOUIR. K Qﬁ! E’&%i%h‘?ﬁ 1 B%%Qre{{%){ds to hﬁo

honogeni ze a recei ved emtted ht segnent "al ong
g IbHd Boprddight @ﬁgmenwéﬁ@owm (9 Hght Sevenit AEIGE. Totthe

RSl %Bbd?ﬁent@ﬁ?@xgﬁmléef HOB0g %ggﬁihrﬁ@dsh ?8&1 235

received emtted segrrent al on | rec
propagatsas akoing thy 2-4xds, nlﬂmuglacn gaomaral, Asonsagehizedyoattemeld hghttbeam 235

I t
R0 R e SRR b B b e sy

tiplgibgara 21 $)msdy tebi coesetl | bga,rfomchmplat hauhoppgize Bec ond

d wh th t ti ffe

e b B BRL S dodfol iRibishh hoBhesSRet Bt seamerd abn2i 1,
mmmgo % €rtiag le ?emmfmlty biile a@@m@eni aat‘utrs o 4 bé&lnﬁlti%ft%ﬁ{tl)lt}f pefile

resu LN a ern | eam
B3R rtion i Sasilons Pl e HTBGRRIAGAR: FS2gpFRt can diveree,

S@YEIRBLcE r&ﬁdlﬁsu@ﬁhﬁally&ﬂﬂm?a%% 1t‘ﬂ?&i’a§a’c€d eﬂ@ﬁg tBEGARIBL As such,
ZBhA corresponds tq |light segnent 11 A ght segnent

%@d@ﬁ@ge@@qqg&ﬂeg@@gw 2348, Bnd aAEC hz}sgzrﬁlvergence
&@B’fﬁ&ig #S :axBAnd 8 AReRET AL hRRE th%%z%“Dlger%D e abdTbegm

the exenpl ary enbodi ment shown in geni ze
paiformityh ebeach garsnyied-hopgmenizasiishhcamentlin Agtheidsseribad ins

pgfgrg%gglmdgw3g@gﬁ&gl honogeni zed patterned |ight beam
may propagate in a different direction, where the

C h andgdGi B dhavesct pagtior ofdlosibpanizet] dightat graem @a1A. A cross-section of
homogenized light segment 231A in the xy-plane, such as cross-section 231A-1, can have
a uniformity profile along the y-axis (direction CC”) and a uniformity profile along the x-
axis (direction DD”). FIG. 4A shows a uniformity profile 231A-y of homogenized light
segment 231 A (in cross-section 231A-1) along the y-axis. It can be seen that 231A-y is

more uniform than 211A-y within the general extent of the light segment along the y-axis.
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i ght beam 215) may be caused by, for exanple,
honogeni zer 230. A cross-section of each of

wonesmigked honogeni zed |i ght segnments 231A, P8iBS2@8M13508
231C has a beamuniformty profile along the x-axis
and a beamuniformty profile along the y-axis. In
addition, each transmtted honobgeni zed |ight segnent
can di verge, converge, or remain substantiall

Similarly, d(3 #Rrgeets WdtorminpPIOBlRgat &% g GoBREN 2334 (3 Hosms, ch,
cross-sectigg?gl JQ-fal %él%ﬁz‘g%g'%&%d Iﬂ%ﬁ%g SO ARA irtd B pREGERN L &-x%hd! A

_ as a divergence angle along the x-axis
231A-x esaniially elveylep.gdn sechabmghagerirarg0 hirdhopmogrpiged apifted Berce

i f ' . ansgt . i zed
L e T
emitted light &gme8t 214 A alonp B¢ xBki&. 3B shows a portion of

; j ' : ‘

L R G S AR i

light segmest adengshe g-exisiopreRBbA-at leagtdf tineey greatenrmnére praferpblebf i | e

. - axi s ' ' [ ity

et 20 BLOBB 0Byl SLESEUI ARG O gl B0 1)
corresponding enftedrtightsepmeriti | e 231A-y of honogeni zed i ght

nt | i,n.Cross-section | A- 1) . :
riGERF aha 7 i g SRR R b B oy Ol |l
231A alorghewo d2ffckd-ditestionhi I paltieuge 6 A Busteats difergéree bf ght

. ment .al.ong, the y-axis.Sinmlarl I 4B sh
wamsmite] OGP B orepPeh 3L A 8Ty ol Ao R o
y-directioh BEthS IRt CEASH pP&abdtihlchdlihe 4-)xid| @NGs thb ulkdigsigance t

can be seen that intensity profiles 2 11A-x _and | A- x
angle of tgywitied Bpmoecaied fighs seoment Zﬁclﬁ\, alpRg &rste Sy, 0.

6B illustr N MOE P8 df @MHshER] HohBBniR8 GBRNkgred! 23 1AliRBE X helane,
y-axi s, but has not significantly changed the

or the divergpricg atngyheot-diseption avthe fightsegmagiharppagatas along thng2tihe
’ A i ] ' Edgavention,
s A8 SO N 0E SSRSEL BIIGR sktalvent o
Intgegeryl; axagl d’s nggdafoebadijuyl. Similahsty, a0d &ui,mesd gribatgral.
nore preferably at, least 20 times greater andﬂ&\g/t,en
1

Accordingrfy enersackpiBt {PVertiopdipievgota ek 2 8&6&5{1& but s 3
are not eqf&lﬁ’llf eSRON AL AGdRItd hE @aﬁti'fcﬂgxt asP&Y BB e -infehfiSh, hbMogmikeb B

ustrate divergencé of transmtted honogenized Ii ght

230 changes gheediverggicaanglopipaciwermidied Hight spgment plasgithgrs dirgegion, bu
cylar, 1FLG.. il P )

worstong LU LB DL SRuL RSN g

equal, anfbamel, 0’9 bretdis® ediial e ip@Aeenbbdingntshe the tivergioh] asshawsn iohe

| ight se r opagat e I t ~axi.s. ar,. i IS the
r1G. 23, 3 fHoq Y Gt B aaa pa ot el dAgi £ Ked) R e gh
light sourS€QYIERid hoddloferddc®N0. L H1E;. ¥3 AlibtBatesSh Shkmbliysidd=View BB
) Ll lustrates divergence of transmited héqrm el}i zed
portion o* ?ngxmagglgéw?ﬁx ipageordance itk ope galmcglﬁ\é fambo mmentt of the
invention. In particular, FIG. 23 shows an optical relay 23 10 disposed between light

source 210 and homogenizer 230. Optical relay 2310 can primarily be designed to, for
example, transfer light from light source 210 to homogenizer 230. In such cases, one or
both of optical relay 2310 and homogenizer 230 may affect o1, 0z, or both. According to
one aspect of the invention, one or both of optical relay 2310 and homogenizer 230 change

o, but not o, In a preferred embodiment of the invention, o’y is equal to oy, and o’ is
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or the divergence along the x-direction as the |ight
segnment propagates along the z-axis. a'2 is the ful

waolwsngspre angle of emitted |ight segnent 2 1b&r/abmos013508

the x-axis. In general, oci and a' i need not be
equal. Simlarly, a2 and a' 2 need not be equal.
According to one aspect of t he |nvention, however, a2

and a'. re_equal ,. but and J are nqQt egua
equal togp. Ppﬁaéa%m’f‘#g' R4y hepg di %?rlt maghitigatign %@@fs Hpns e ind"®
y—dxrectidﬂy el ‘%artﬂ&@lﬁpﬁ%ﬂdﬁﬁént gﬁ‘ﬂe GRaREASoptiRE] Elay QB HERESs an
gle of each emtted ght se%nent al on

image of OfPFIdoq SRS OB B OIToc 9Lt HEFLIod 2P B o Bposepicst Hong

As suchl %tﬁﬁ%&@@O@%&?ﬁhn@&e&'@@A 'fM%td‘tﬁ’é'&t-nﬁa?ge%lgtuﬁx Blafiéio
e ual, and O 1 and \ axe also equal. In sone

optical @W@éﬂ%ﬁ&@r@ﬁm@%@n@mw phike lr%@n%% apticalely @310hps an
equal mgghﬁ&@ion @a%lt@ym%égl@w &Smfy SfecORts! %@Ln&ﬁér@yefér?e% in FIG

di sposed between i ght source 210

embodimgriry dliei ipesntipn dhe magpificaion fapigs ok eptisal ralay 8wé>r?é@ngcb0th x-
andy—dﬁéﬁ%né’is%%s@zfntﬁl}f&ﬁﬁl‘tgri of an imging systemin

accordance wt e particul ar enmbodi ment of the
Homeganizsn 23Q epngaye dnyuhrge-dinngong shapsols empbhei cal

polyhec{]&l Rers Ja%eg;g%gx%rcieﬁogx%g%ﬁz%p%id &g spe g fH &ShoRid®. and

fogeni zer can primarily be
Homogelezsr ga@ thay dxombgﬂm@ﬂa ygulight bra sy exitable ghtical method puphtas

.source 21 ni. r I
tectiBE W Gpeddh bRaTR 3RS sy ong PO REN GRSy ofialon
thereof afr fagy dthéit su]iablaﬂl,eﬂmd tltaomhy bdursed lt(b:lhmgogemze) menmstri@ht of

Dot D 6P R a2t R b s fifp %8R

preferalﬁl’y &b @dsk BAn 0RO sHd R Bh mofe préferabR\@NEds din %%, iwhei® opticl

transmijfg 1%1%13? f@é}oaﬁfot%%ﬁfe I%Y%Q%ergﬁl%égeﬁ% %lf%%i@ﬁﬁé&%]hgaﬂa g

intensity ikbideBEoi ﬁhﬁ@t fade230Ae particul ar enbodi ment of t he

I nyention tlcal relay 23 10 forps an inmage

Batesing gk io Bigp 05 1B3sk| 254 Face e ek ODR WapTtS ogf‘%%i
light segraBs R HRRBY SRIZEEM&R thto Afovd BEDdis@et light duB&emeR9 aloagd

I'nput face 230A form an object-inmage relation relative

the y-digertioptwheas n ea1 bpyerouter than|one. aAp pushethp Bghtawiybipirpk 20 is
a mask Q@erh%&’l?éﬂt b&ﬁh SRLiGRne 5@45%(\11%&11‘ %gﬂﬁ%\g@?c HARL in FIG 2), each

gni catl on act ors a ong X- an -di recti ons.
light rowrhagingtogtiplp lightenbsegmeniheedingthtee of Fich@).i M@rdmgm thg he

prosent ARG, pARREh it R hER prfhilly GPat MPRH oRA' 1
1nmepkmmw@ggmmerﬂﬁﬁ@@madehmvmnapyﬁnﬁﬂggmdwnﬁms6@nhﬂhshape,
s AR PR S8 B RS e
light s@%rrl'mly; Aonmg gﬁ]sﬁz-g h@g 25 n,p?:; giglttm’eé sdby%@{mtssfmmﬁ@ light row
255-1; A sEBnr o 1 s et e GresPebis At 1o 10 APEeE 17, 6

three smygxﬁ@nbfoﬁaﬁlg BBhibenEen; andlighnieehichtrs 1 Suhaltelight hod

subsegments Zg{i é/ 1,2 51lf,|‘82e %nctl 25 1%()?0 e trﬂﬁe%esugsgggnglﬁ ;formm%qlg'ht row 255-

3. Therefore, in the exemplary embodiment shown in FIG. 2, n is equal to 3. Each

discrete light subsegment can have any cross section, such as a rectangular cross-section,

in which case, each subsegment has a length along the y-direction and a width along the x-
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Optical transm ttance of Honopgeni zer 230 is preferably

no | ess than 50% nore preferably no | ess than 70%
wapahcousp2 nore preferably no | ess than 80% WhBCEUS2005/013508

optical transmttance is the ratio of total [|ight

intensity exiting output surface 230B to total |ight

intensity incident on input face 230A. Referring back

to FIG 2, mask 250 receives each of the transmtted

directiono g eishoats 2l drepvtseation nblighs sebretpsats 25 st @A b 2s oA A-
3inthe'x5}- Parfd, flSl t%ﬁ%ﬁ%gﬂélﬁ‘%ﬁ&q aégiéhgtﬁ%?%ﬁ&ﬁ‘aﬁ&tﬁv@' ﬁ% the

I rect I re n can e greater t han on SUCh
subsegmemé 251 AyRthapulepeth lokndmwidtiBh, 4nd lighhabkegorent 25 hedihas g ht

length I?%%Hh %?éthea hItﬂ g',e%il Urqgs?{ Zgglxstcj gelb?e +f @H{ng r’tt‘l&vﬁ%%tﬂ Bf&enin

row Vi n
discretedight spegment {iagn mdue lihitegk in genéiRichy Zf)e levigtle gfa:hrentgvetdo t he

comspg,{de%e c#g@?ﬁ%%kf y&@% ts preferably greater than 10,

ater than 20, even nore preferably
Mae}aﬁﬁ} cantbanng §/pe afidimeskethatmmy e pulﬁbéﬁr b byttegringeremciden

. 0, 1n.the mbadi. ment k
light. P%gﬁxar%%l?, é‘}aﬁlgéﬁ% ¥1u GRS ad(é\’:\é TB{S ug g} f%xtblegﬂ?
for exampbse@ﬁeﬁﬁt?ﬁaﬂﬁﬁoé\-ﬂansﬁﬁﬂlﬁe ﬁlateaMhsE BSMy 1rtchﬂe tiifframlve

cemen $3REBTRG! Rifeuih Fvedipaleiianpdiobrek 10 BfEFBa

light va%lﬁafﬂpaﬁd’l Eigth MRt sIQVIE Bich ak @ ﬂﬁhﬁ@rﬂzdt@hﬁsdd(ﬂﬂl\&% a2;

switchdbfiiic? Sbiyh CSIDSK A reg s & diglaT PR DEt g Bicto-

electromEhahiodl shéteh] SUbRHY 2&btingdigh NevL fmm 250 Andyliaciedeeiipecay
i nent shown in

mask ha‘fl%g?é?deormegmnegﬁra%aﬁ@ﬁ&ar%ﬁﬂ%a&bét%%%}w&&ag@lyg@eﬁnaw

or non—ﬁH%lﬁveaat b %ﬁf@&%‘tﬁ & 1nﬂéfe@t3 %X&% Iaboxﬂethbdih il R bE B to
each subsegnent has a the y-direction and

fabricatg agjogtien! Maslhipclude p%@tpkfé\@mﬁm elwtan-bﬁagﬂawaap y, printing,
or any %&%ﬁetg&ﬂhhﬂﬁaﬁe dsb(?{&t seRMRS € 9B b Stetr kAVin o ﬁé&lﬁy Aear R

1A- In the xy ane. Light subsegnent I A1 has a
non—trangmgsmea_rgasand a w dth WL, |ight subsegnment 251A-2 has

BN e M e SR . SO
setting Redengih cﬁqzmab Hmcreifa lightt smbsmgmbxktett hgngptie iofa reegeHrodi @mné@ é
{ at | )
L R
a rangd frgh hbﬁmg rmﬁitaut Mlcﬁﬁé)wﬁmlan hecuaaey of yk)mlt oft mxcmaskr t hat

e sui.tahle for rn| dent i For
better, GYo0 cte PRI Setroiiad P B 210" ol Files ian o
accura@®! affadbittlymifonhe |b€l$e|r ] el sﬁl@éveﬁ)fﬂjfe lpesferably it fﬂraﬁ@di frﬁxﬁlabgy‘u’c
at e.

ansm e nc
50 1o e o NGRS AT P R SRR g QP Rt Jt Segpreby an
accura@aéftae iDis @ahtNedt ARQE 250 18 Bipab%ﬁﬁ'@et%ﬁg MRYihl JFalsiisieprent to

valve or a Spatial Light Mdulator (SLM, such
L+8 Imgroas,lvV}@m Hiscmy dangth-vebus dggla Sivip praferged range. For example, by an

accuracy of 1 micron, it is meant that mask 250 is capable of setting a length of a

subsegment to L + 1 microns, where L is any length value in a preferred range, such as

from about 10 microns to about 300 microns, or from about 50 microns to about 150

microns.
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switchable mrror SLM Mask 250 may include a digital

m cromrror device, or a mcroel ectronmechani cal
waeyabemsIsuch as a grating |ight valve. Mask 2BOT/IIE3005/013508

i nclude an optical mask having fixed or permanent

patterns that are either substantially optically

transparent or non-transm ssive at a wavel ength of

i nt erest. npl ary net hods that can be used to

f AsPPrdingdo 8?? %‘%qdeﬁffnt REIER MVERtIoggr 2 fangthdl-i vhwg Laisteny

value€h & ¢dnl g@ Aokt JoLHe@haR MY outR0DM i Rehs, Q}ras iOLPgble of
met hod that may be used to generate a fixed pattern

beingylgsignag to et ﬂéf‘allewh ef wagh diggrete dight ubseammitos pysevadiedn @ range
from %000 911G abButANg , Rthtak ‘ﬁwu?ffc% SRR §% MicRhs LRt .

|nvent|on mask 250 i s capa of setting the l'ength
Accoggingdg @ﬁota?rse@?b@é@mt ¢ftthe @M@él@g,rfem leagth éa,wlwm Lids pny welue

in a rdrRB 48! :Ib%m i’?ﬁ’ﬁt‘&ns Qs é’boRlPscﬂhﬁdeong%Q %k%& {socgﬁ%a% (gih)eﬁl@
tter, re

accur ac%q about . m crons or
desigpaddp sotaks lyngth obeach ﬁzgeretedxght sibenginent at ematrdus inB0Gge from

abcuut'ﬁ| §Lr ‘9@5’00‘% 15, a\ﬂlt@&{sé&% (gtf ab@}?c(bult m%‘rgns% g&% s of

even nore pre a range trom about 10
t &e&smg bagB Mo FiGs ﬁmamwﬂ*beameadlghirsabgegmknta BOHLA-1Bnd 251A-

2 S SR AT T8 DS Lt

Separammlheazwn aﬂ;a&lnt)dniscrére igleirsabse gnemietdnte. any Ralge dasirable xrbah

opiBod Rt e oo TR e oL G el SRERhS

des,lgudmeo @etlthd @pﬂﬁty’oﬂ ngdch aM@tvieadjdbeRt dcHRdTight SftREdnashts at 0.1
For exanple, by an accuracy of 1 micron, it is

1nw“ﬁ%gﬁ%n¥ﬁat mask 250 is capable of setting a |ength of

a I bR @@BeNlhr dntbokimeht O thé RREntiodN AT Behk sd&eg@xﬁ%ts' Hpgt h
In a Eﬁeferred range, such as from about 10

Sws"?ﬂ“&ﬁ%ﬁ’@ spige EHEhEndois shanEal), caplly merrdakstibermioraniter ons
spa01ﬁ%3)e&b§8ﬁtadﬂa5&t %Ws@ﬁ‘s%grﬁ@xﬁ?fs@h%n‘h@lhpﬁﬁceedm&@ A% 1eRth of

invention, for a length La, where La i s any val ue
eadﬁl%ﬁau éﬁﬁﬁlfron1about 50 microns to about 3000

MRGF QRS bd?éﬁ%é(FI%ﬁQ fess SARAE ppcg%t 55%‘ ﬂ{%éh&ﬁ?ggu L&u?%s

the length of each digcrete |
onto spstrate 2R Asrsaply denk rsmﬁnnab@mro@cts Ea:hthghalbmf nlilé.cnﬂe hg}tt h

t ns,,0r better. According
Subse?‘%elgt%g%dﬁegyl odi fen lt)%hgb sﬁh | nvent ion, for a length
L Furthdvaroes, leas swtm%O\mbjasﬁs tavhaf ightgews Zﬁm,abmt arfd 255-3
oul 500 m rons 50 i 5 capabl e of
onto SR Sl BeR R b SR MR g PRote FaRen R Bt B
subsegmgllrts ftsmhxgeg:mﬂmﬁn tpaeryied/iddht Bedn’ﬂZﬁ) seRgatillyusiRiRWn
substrcz)zte h 8%%%%{% épéz %%m%&lﬁﬁecgg tts sggnegntsﬁSlE&—lo Z%IB 1,
and ZSHDaroatd smhstbm WOEH at toJotm § eigle YA 125t é&ghxefszboASl A-

i on between |ight subsegnent

Similgig, Jerg sist J60 00 @ixg@?ubqegm@gﬁg% 225182, atd 251C2 onto

substrate 270 so as to form a single projected light segment 270B. As yet another

example, lens system 260 projects light subsegments 251A-3, 251B-3, and 251C-3 onto
substrate 270 so as to form a single projected light segment 270C. Therefore, lens system
260 forms a single row of n discrete projected light segments along the y-direction on
substrate 270.
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separati on between adjacent discrete |ight subsegnents
can be any val ue desirable in an application.

wa@eaenadispy t o one enbodi nent of the invention, POBEK2085013508

i s capabl e of being designed to set the separation
bet ween any two adj acent discrete |ight subsegnments at
0.1 mcrons or Iarger In one particul ar enbodi nent of

th %nf@ ?Q}e]d%ﬂibf)ﬁ imen ofqgﬁt 1é1xsréjnt%ﬁn,qge&stanclg%¥ een n}{e ﬁr?t and the

subs e sane and are substa
nth etl:a.tad khe 1&}0 dxscadte pﬁuedtédelrghomgmemh ds stieast ﬁgnlbelemmore

C h bse ment s | ce
prefih S Lo 0 TS SPOERER ittty LB o it i
evebamke ﬁmfeﬁb[ﬁatﬂaasﬂmnmsyst em 260 projects mask

atterned I| bea onto substrate 27
P A e oS R arut e g AR oo me s Sed et bedt 26,
inclhﬂ@rattwsmhﬁagrmﬂta@raﬁ sfigibcras hlghtg;hﬁsegmmtz Sheie)th© M4y has n
col BRI Tr s BV 58 RSB0 Bt SabaT Mg afeast
twoSUR S bf @écPoete thtsuls‘sbgmm; whBR n6Q6% SREIaEHAE nfrdHes BRy irsup.
from eqch row (that subsegnent '

for .nq a col um
Furihgrmore tlens setierp 6%?170&@%@2@@ n%% Pgﬁlff‘if%‘g]P%h SBPSSERERES oo

b&kﬂi’&@’foﬁﬂ upetPosi 1tﬁé(ﬁ)‘m|1§e h SY 84 ®Toidbh B8] FPlofected
Su i ght sggésegnen@;m%l A- | 2 %Fb%}i and 251C- 1 ag?dnt%@e

hg@ SeEEOnts W ezvﬁlesflgahga%rbcorlwnﬁaad§m‘@1 1 fecipicyeae pigghell the

8 terddPhunt BLdih b dry dSYRAiREh ARPo I {o& ligh
- \?ggﬁﬁs%bsdé}ggrrénts 251,&- Suﬂegﬁ& %, 1aér?él ZS%C-gdogéﬁt o] ent

Segmb’fétrate 270 so as to forma single projected |ight
se
o e oo N AR el s AP G R S S 00
sangrtize gepef tamrsfez%@e wmotetisl ftom § earmgrang aug$t@tq027@} dlenesd the
preé&%nﬁ&%gn%ﬁg\gv?nnl?e 112579 % s1 Ql?aélg(gu%ié/ patt%rggﬁ aﬁéﬁ{ﬁe X sﬁgx I(fs?gp% a
comtomaxg thheymdner ’ee htr@nofqnmsuhkmglmtegn@m chmb@uspd &f eatteecthe
the in di st ance he
PixFIR AL S RS EORPO P8 i) G G R ot
pr OIIiﬂbhﬁ?‘péﬁltgilntor SEGNP %rrdsﬁorﬂtnglsemgm&mpﬂoj ettt bRtoS
nore_prefera

t I.ea t 10 t eve
substrate 27048 fyrthay d%‘é% ??Frrcﬁ %ﬁg’ﬁ“ °‘§f f P‘ﬁ’e’é’\*}%“de'
wvea pridher a:kﬂgihgasystélﬁaso 3B I 2. Aﬁ%ﬁ%hﬁg HG. DEdWs mask
3| ment of i nventi_on, terned |ight beam

25330 Y 0 27 PRI T o OBy RV S ER TR

25 ﬁaubsa%g IENES as w&gﬁteofhta@k 850 AW p%agﬁmggidﬁm zadll%cﬂbr{ ONYS. 8
he mrows are divided into p groups, each

ﬁlrrhﬁr:$haws i ested|lighistegmons 27 dhoniefsubitgerdd e Areayéing 1 10 one
parggggrge%%&%m IIEE BrvBRioh Qs sSstbl ks HRSL clsNre RS or tiRRer® Rt

subsegments 251A~1, 251B-1, and 251C-1 onto substrate 270 in such a way that the
transferred light subsegments coincide on substrate 270, thereby forming a single
projected light segment 270A.

An advantage of superposition of corresponding light subsegments onto substrate
270 is increased light intensity for each projected light segment. As a result, each
projected light segment, such as segment 270A, can be capable of inducing a transfer of a

transferable material in a shorter amount of time, thereby increasing overall throughput.
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Furthernore, |ens system 260 projects the mby n array

of discrete |ight subsegnents onto substrate 270 by
waeo@snprst ng all the rows in each group so as POT/US200%/013508

an array of projected |ight segnments, where the array

has n colums and p rows. In the case where p is 1,

all the mrows in patterned |ight beam 255 are

S u p & e sRdnddN Plofaén 5tqi’§h9frorﬂ a@ﬁ&{pﬁ%& ﬁ)da delght e_plame refers to a

ments. Such an array of projec

trae B e dighisfaRm ths, fptavlans kathe B@omi plamfzter suah émcgldzniane need
noffié ﬁ%n%ag'b lir@rb‘f‘ft}%rfﬁ?cl %ﬁl@afne;{a'nﬂlulaﬁ' Ot lg‘i@%fd; Y e )gpéu(t)face

substrat e resent ‘i nven
254 @é@af’tkoz@lﬂﬁ@a ffpﬁfrﬁétfa@l 71 pﬁsttbeﬂra‘he A1 darmogyin génepalx@hn ai nbject-

mlqgesr@iaﬁé’n RRERNORERSs sy teﬁqtz'anﬂg&ﬁer LR, Rhd %\émm 2P

segnents can-be used
neeqm‘nﬂselmggwr&ye ePhpomeurfachP7l. for exanpl e, using a

St B AR RGP L BLARER S T B SHACIROSL LML BEELER 55

correspondi ng subse Nt S pr O] &ct
0n2>78®tfa® X atang rthedseélmcnbxe dhut mot aleﬁgthe mediret thonk-| A3 suBh, wHiile ffens

o 808 SRS G5 81 B R Ol (B

sulmmte 226 06long both tisyss tadny-AGEstioas) thed Sl st Gmaged thel%iu@ut Boht

L e O e R e

systerl D6 ciAni tave a Exla@uﬁ&atifoﬁ iEdcheR s BIOVER RsR286 hRTsubltei 270 along
ment . 270A gnt o strate 270. According to one

th%?’il? o aProisthoys ?Ct?ffbef‘Yf‘é“ e e R]oBE the epids. Refersing back

to BRY) 8Kt €6sSamere D 8181 hed 2 leh@n$f S1o8e THe SNk SHR
251A o S ek %ntg ofig the HeiHIITRUERDNT plong

thex-geiy Sipdlerly. pedieqtedhightsasmgnt 27gAthas u sastie plong dis netisend 2
hef2ht WU RBhE & e&?so AsI B, ERY of BT (W0 a%a%mfﬁatﬂ{n%&&t o/L1

I'i ght segnent An advant age of superposition o
an‘é6PWB%Wﬁ§aqt@fgﬁtWéWbsegnents onto substrate 270 is

in CA@@&@H%{J agf)]rtefeh@fl glﬂﬁé&l%ﬁlﬁ%? tgg 2@{%@@({ okh%ﬁr{n @‘g{gﬁ%}ﬂ f:actcr of

segne nt eac
lens gystena 260sasdrobreen 20668442 50cand shinstrata Rabisdessfthanrfyl umidygefarably

Iesg fh@ﬁ%f aq{dfeg%n Rofe p?% erraglgefess ﬁ@?g ter %lthg{/ gﬁegqqség %Irniiaceaéiment of the
1nWGhmcuugh mﬁgnifmamdmefaumwe it d @Age fesropiesk 0 8o Goul it @hiofer om

first plang to,a con ne refers to ansfer
rdferbtl B BpgRot RaShePEaS Ml d g P remate ey ah & rae
fropieblont (0. 9tetoaboandspl AREl aeREkr peffertdd@nibddidient &Qg@mp&ﬁﬁﬁ the
n particular, referring to FIG

maﬁmﬁga"fﬁ%‘ﬁ?rflﬁg@%?g@l YR &om850 and front surface 271

of Butetherks &h@?@] @oRhle fhdlorde MBS %lstenf M0 9sHdtween mask 250
ation relative to I'ens system 260. In

bjectimage re
an%f"lr‘?éﬁfa%? profispRly @\asiepgn DEw albrug b 07 1 abeut b v prre§erably ina
rarigBBOR SBYh A0 2BSut O Bved W58 tefably in a range from about 0.05 to
about 0.2, and even more preferably in a range from about 0.06 to about 0.1.
In a preferred embodiment of the invention, lens system 260 is an anamorphic lens
system having a magnification factor of about 1 along the y-axis and a projection scale

factor in a range from about 0.06 to about 0.1.
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In one particular enbodi nrent of the invention, |ens
system 260 i mages surface 252 onto surface 271 al ong

W0 b@epespz ect i on, but not al ong the x-directi oPCT/BS2005/013508

such, while | ens system 260 projects output |ight from
mask 250 (that is, patterned |ight beam 255) onto
substrate 270 along both the x- and y-directions, the

| enReBHFHhEFKIBRERS st epﬁr Bl H&htlsé t, Q0 Ipassﬂﬁg cofibft 2968,
al ong the y-direction, ut not ong t| on

caTrhYecyy dgensity meofils alenaw- ze@ycisrﬁctmv el latma@mﬁ hghiapgrmnt 270A
caﬁ@&x‘e‘}flff%nttiﬁtteﬁ\% rﬁ%&l&%%@%?&t?ﬁ?&foﬁ@tg c%]cﬁﬁo%'ﬂg the

y-axl s, and pro ection~sc actor be
eraftodimpnt Aty i mezszmtsm Repisetefl Hghttsegyient baskl @bst@qtially gmfonn

1nt%Hﬁt§ iFght Qtor %‘ﬁlag‘lfqoé ntf‘cﬁﬁs tzp o?ilrl]eg Taﬁgélchel%l ggllnsg al]ic{1 a GXusgltah %ﬁeé}lrs]gy
prpfilg along &@mszmls Y@ prdirpso an¢thmgtxfoocmmeaﬂ czfmlga mmmyn,mrsgected

g el e SIRERE Y B bR et O

diggriggnect i on scal e factor ofW)AV| According to a

pref LL N0t of ..t he,inventi t he
magn |ec frca ﬁgﬁl% ACL O r1 WERUgT, Fheng, §?rf§)ﬁ1%§% &aggcwé?%%%‘sfmble
mzrteml c@B6 amalcastidysit pat@l id £0ntha of B8 colian with stiidERte 270

f
L B B PP R GRS SEAR et s
(sudh\ae mgmms ;mm mgpaﬂd 17aCii0 RIG. 25 {s@apdble dfindichaiGRinkeOsn

out 1.2, nore preferably in ara
o BB W eSS oD 2D b b epsead S i
fuitRer dedoBibEPinfreRmee WG Pmdtio. about 1.05 . In still
anot her preferred enbodi pnent of the invention, the

magAlE; LHOME A SPhgmals sifeviewns panttioalof gn sepsis sygem ecording to
th&prebeRB IR0 1ﬁﬁﬁaﬁg‘%ﬂn%§&h§@ o§§§£xﬁfefr @F%ﬂ!ms?efraﬂkef;%tenal from a

system 260 as bet ween nas strate
dopprcfilay ensp ¢ sybitraie.r pgetictilep ﬂ%b%movv@ s@gtrate 2@ platedion ampr e

opRib 1 880280, 'w'ﬂet@ s{ag{'% dah ‘Bg‘c%}ﬂgféto ?%gﬁ m%Qe@Rgu;%ngttémmed

even nore preferably in a r out
wahalgng oneor nzovel disscdonsneck apke ﬁfe pabi- yhrwmoas, Mua@ehef x-direction

r f er I B
in 9% is DerBehdichidt 04t oblnd pr bl phsPl SLERIAR IR Gl s
cestystlﬁm ﬁﬁmlmgsfa)waagnans‘feﬂﬂm 08 thaa frictded daloofiim 31(Bddatkd on a
roj.ect Lon.s l e facLor _jn a range

cofrl§ o b ol Tl o E AL Tt B sl SRR
tra@isfemblermujtentil eBxdnigditof SegiRElle matetlls and adn@h ﬁlnsseiﬁaadﬁhg same

270A,. can, have enS|t rofile alon
hagd VOl BrHS SpPLhier T PRI S SBiNps. SU6A2E A HaveS:
6, tifoies & 094,119t 8851,095; 51766,82 83,308, Gsﬂg 52k foRY; %H 5 998 085.

di r%ﬁﬁtil ons. Accor d| ng to one enbodi ment of

i nv&ET bhows agap| B equj dgRer WwgHe and pbstraje 270 In general, R

caft YD §hif ¥nla@l IVt Ja@é 'abﬂlcﬁtfﬁ'rﬁ@'lb YarP¥eQhs 'cj)lﬁact Qlf c Qse tl) @Ent!icq Rvith
|nten5|t§ profile, along the y-axis,

substate 270t R can be made small by, for example, applymg pressure to the top 51de of
carrier 920. As another example, gap R can be reduced by applying a vacuum to the gap
area. FIG. 9 further shows projected light segments 270A, 270B, and 270C on substrate
270. These projected light segments are formed on substrate 270 by lens system 260.
Beam trajectories 930A, 930B, and 930C show exemplary light projection paths from lens
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profile along the x-axis. According to another

enbodi nent of the invention, a projected |ight segnent
whascaomabst antial ly uniformintensity profil epel/oamos/013508

both the x- and ydirections. According to the present

i nvention, when a donor filmthat includes a

transferable material coated on a carrier, is placed

in ont act or near contact with substrate 270 between

syst 19 pryesisdlisht ssamends BAA- 3 eB.2pd 27 ¢adrspettivelye Bach
proj ééteangmt s‘égﬂé&hsﬁ&aﬁ)ﬂ% bf %&feﬁﬁg%ﬂ&&n&@m Rt ASarSLEHTRAIA 0
B, and 270C in 2) is capable of inducing

that i lé ﬂé%lﬁ%tf%l?y e Pf%tqdﬂah%qe@m@m Eongrempleaprofer§ehlighisegment
270 BIchpBle &%ﬁsf&ﬁﬁ%fn&ﬁbﬁﬁ(}@d & IR §1ba¢Jﬁér@{)or%n 19208

material is furt descri b in reference to
correspRpds ¢ a ErEpn @ doperiEmP 18 eﬁm@tp@btspr@pcw dightspgment 270B.

SimiRPhy! ﬁr@féct‘éﬁ li %ﬁ?&kiﬁoﬁya% 9%@%]% ﬁ'fbfégaftugnéf egﬁ%ﬁ@%

I nventlon | rati ng an exa a tran
920A prth0€red @P@r @n@?O,aPSPWtUniya Ad@ﬁdv offsi¢hn wanstr is
9 0 r
AR A IBOL L Bl SBH PGB o
haveﬁ@emuspafﬂned fbmiseirieg borsa subistmatazm ddetenati nigahsfempd
portl% gf](?oeng? Iﬁl(x)rﬁ?d@\/\%for%e{y%%tt h%gsﬂ’rleesgi#x% shap% of '&iFeGiYs' dgccxl%gegponding
111unpmt@hmmmnfahe filo. tTh enqaérabmhmént bhithe pxazgﬁtmws thdeizebfd by a

t _at I G 9 furt
a8l B bR % yahp i e on s
10%(06 titeasike @fia acreRpdridéng 191%1’@1'11%36:& Bret bﬁd(fiﬂg fitm $id. ﬂhﬁﬁc}jthérg I

btr e270 nor fi i nc es a tra er
embRURRH o1 i tont D e bt S0F f s BistER aptiah o g RBh R0
are sﬁbdmwmﬁ: @zdhd’l@ tBRABL hla\esﬂ&wnalmﬁhmnﬁ@aamdes cri bed
in ofrrsfglxagyp U.S. Patent Nos.
5, §8Bsty > 193y ipgude agdiignal {aygrs osﬁbmn%s%ﬂmsmfé@ $3ych
asa ﬁgﬁQ@-h@e@ Zonv%rs?o%&ﬂx%s %xaﬁﬁﬂs 86 ‘%%gusoigﬁars fih{Goay?heSilQWEeddn

bet ween donor film 910 and substrate 270. In

ﬁansg@rféméa% hgyechgen previgusly éIS@}ﬁf@ﬂ; for gxample, #HU Sabatent dNogor
5,521 b% 691]1Q oﬁéﬂ%ﬁ%ds@ &Psﬂh%t 91 ard's, &s@p¢ to contact with
stfate Z270. R can Smal’l by, for exanple,
apBﬁfyrrmg bp¢1@t9§@(€re2 mhvathae niap pe dispesedht apaor ingre 10@Gionsidong
r I ed .b
the AL 7o PR Gure 0 s g5 BG4 3RO e e
lighth segmensogrebsste 270A ArXZoBplead dn@smltslumteslﬂ b@rtenmh@llg Eﬁbwn

in I8 EnAt BHESLESHol P R s okt 200 sBRte b0l ©
suctftWﬁerQs’:‘ﬁffer%OWomﬂ,lmbj actyd tighy bﬁgrr@ﬁ@]%CA,I 0B pﬁtdfz 154 2@ ragl;no B

t t
e SB35 BRSPS e o
slmﬂa&lyg:ara@bdhemfgato is2dGeE @ ol 113t &Q@&Eb hitsfat9 290 &d, Ails aﬁe@@ls
of@;déjlf?{nnMOthat is illum nated y the proj ectedll

no indy sfepgfydopfim EO- W%%%@@SP P@ﬁ@veé@m AtPanizoiar paé,h
in the %g%%@ ProjbbaBEe %%%&Qt RRhtds ProjedBichi scgRBR270h ! &

ere portion
mduce a transfer in a shape or form that closely follows the path taken by stage 280. For

example, if stage 280 is moved along x-axis while projected light segments 270A, 270B,
and 270C are all on, then the projected light segments can transfer donor film 910 onto

substrate 270 in a form of three lines along the x-axis. On the other hand, if, for example,
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corresponds to a portion of donor film910 illum nated
by projected |light segnent 270B. Simlarly, projected

wo eglivomsegnent s 270A and 270C are capabl e of  PCT/US2005/013508
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transferring portions 920A and 920C of donor film 920,
respectively. A result of such a transfer is
schematically shown in FIG 10 where portions 920A,

920813088 Gta Ay, Bfen %ﬂﬁhgféﬂr&dﬁr@a%Qam&%@s;kzﬁardlotsaﬁﬁsﬁls k€6 the
fromcarrier 920 onto substrate 270. In general

Pwdé’fghbﬁgﬁ‘éﬂﬁ i BeFoRHnglIBAmAFISTISED! 4RSFIBE toreRe %&odlment

f € ilVRBL AR be D% 95ns§e‘r a%raas%erable HateSiaPia raq;rél@etennmed form
um nated portion of the In one enbodi nent of
lsﬁél as diserete mrsls QONEsPoNging tﬁfplael% m@rfbms eicpagglighlines, for cxample,
g ee?lhg gl?e@omg%oﬁﬁﬁis% ?Qils ol B g&%ﬁap%\()? ForARAA may be

ywthin 10% o e'slz a correspondi ng
idedinabie rvehier patipreiag oflisplan mmnqnbmﬁllgaeaﬁlctﬁarmehqﬂéﬁn

enbo d?‘éﬁ?{‘l 6%1? DY t%:!?lﬁ)o'w'alv @%ﬁ&ﬁ%}nc&: IQ?O B é%%eﬁgg sﬁfﬂ%{%ﬁﬂ?ﬁlgﬁ so that

trans tron
s',)ubatmlritghad;elgylemh 87¢a P8 0B sntl B38@ awfeapdhte of ndueimperidhsiey of a

st iorBaae ) S0 « AR M Lpom, TEnk ARl Afen o e

asveatidn tgtat elttputlpewbr ﬁmgh‘eaosnce asa 1s|ameaﬁ2&®rwh1& mofe preferably at

éar I@ﬁ\s})@lﬁg}égﬁ? B]fogesn@tr arg?%/bg egsg fég(z | \I;]ent ! anSf erabl¥ atrpeast 800
W atis, aabigin Evehbﬁore Prefezabl0a HastHod ]W‘h,tt@ SBurt}ﬁrrﬂ(ﬁ’é,, 18800output of light
6, 194 119; and 695 907. Referring back to FIG 2, a
SAYFEE &30 IH%)S/bedﬁﬂs&fi ShHLEHUE- one or nore | ocations al ong

t he bﬁ%ﬁe%{ﬂ&dfrﬁe@l%ﬂ th@merﬁ@ﬁ re@1 Qél@p&@er&iébﬁdrécﬁtb%ul?sﬁ@te 270 is

to turn "on" or " gro jected |ights seg {

Shilsast S tatts eore mfeéebéwl%;% Ot YEMMGFr T @iy gt loast 150

ﬁfﬂt@%ﬁ's@éﬂﬂlb{re%@%wﬁtlgds@O(ﬁwatVWere a shutter 940 is
ced between'lens System 2 and substrate 270.

As
such, Refraringstagk taeFlGodgeragdipg mnemr&o@]@ﬂte@aoﬂ theg]ﬁyenuon mask 250
SEBF  RA 0  IORIR S 6, o

frmef BikCreteSight Jubsdgynentpkrmph stubsegme®id 05141l ddell andhd5S1A-3),

each.su strate 270 0
St MR PRl U i Bre P b o
Fﬁi\ﬂﬁﬁﬂa@l editgdangndy df intigk 250 anahdsw daﬂscnlmi xy- pl ane,
proj e t se such as
segne ﬁg%dkgs%éeﬁ a%ﬂ%}}@gc E?pfvﬂ%gt} kﬁq g@ %ﬁﬂ%]bagg%\larf orm
teheodimhen 6f Hask @50.0MBsK @O pRikict AkRIPlAptisABIRANnBNsivdtas or
exanple, if stag e@éSOIS noved al an -axis. while

e85 SeancRiharyvish OPEgA] P dransI R IveIoERl gt tiee eé?laplaﬁwmask

0N oo hixerek f&gu&mg)ml@s&ﬁgmela%s 1%@[@@3 g1 130aRsH&mded by
donor film 910 onto substrate 270 in a form of three

| apiedlyioarigmemissive asa L100ACceding it appestof the nvengien, each
exAIRlsSve bR cefBel gloﬁé &t éx@sn oY exdnl}) o fatlilﬁll%r ﬁ@i’ib%flﬁwe%rt

areas can correspon osely to the size o

pY18P€ s eediterddgpmtaxssdd Attt Burthaprase.dergding tweueﬁﬁgdlmgnt of the
SY 5420, 3% EATHES HRn@D REIROY RN
By optically non-transmissive it is meant that any light that may be transmitted by
area 1110 has a sufficiently low light power or intensity as to be incapable of inducing a

transfer of a transferable material from a donor film onto substrate 270. In one
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of the invention can be used to transfer a

transferable material in a pre-determ ned form such as
walk®enetse2 pi xel s correspondi ng to pixels in a BCEPEAY;/013508

or parallel lines, for exanple, covering corresponding

colums in a display, or any other shape or formthat

may be desirable when patterning a display conponent

énnbodirmt of thelinaentmp plotat eptticeltrandioissbn bf géds 1010 Bytefpablgless

tg?]n % o8 p%org glkgfe ﬁ:]lf?e% ﬂhg'n ﬁf/e fe%ér? glll?% A)ré%n?b]% lesg }g)ﬂégdsca% even
nap @bilfaabijl lassthag |5%g Paeet I]aﬂs:ﬁlebe afticallyt Hoansdemskiveby being
str at

R T RN T RN

dptigdity rsﬁmltl&ebszm eixsmple, heladihg 2 CdlevwtotiSatal nfﬁiﬁtﬁlg Exemplary metal
ref ast 400.watt even no re

Pisgiat ool vl IR0 R T codig e il oaeld. Shrgtnicin,
al@hinsm, @opgersbii d dontuewd oﬂﬂ’ﬁiéf%oﬂ g ﬁ@rcm]gdr l)guledﬁld @ﬂ&iw@ﬁlgté%
wat t Furt he re t out 0 i ght ,source

%e G f%lgd ‘ggle@l?ﬂw %P&%fsreﬂiﬁ)‘ﬁ‘ eRfic AP atioR s Wb ardeh
1hﬁﬂ§®tligﬁfhncfﬁéﬁt ah nlaklg htoorbeﬁvgéne@beé d Ml%ﬁt@ﬂhaﬁ Qm&km SF hédt B the
270 is at_ ] east 50 watts, nore &re er ab at least 100

“fitetise melpLiverors et HPPAL0 CHoeengyd A gan pgh gnly
RWRABe T hR it CItBE Rk ¥ ca altE@sle tg%al’@p'él?morﬁg‘ge%rﬂoh '?.lglform

back to FIG 2 accordlng to one enbodi nent of
therreherParsionyisike magk, thereby tortucios smfwa@t ﬂiangeseadw Sntended

PHRBRIGRIE idul B3 GIEMask SUCh as segnent 231A) into

a row of discrete Iight subsegnents (such as
subs dgrfapther xgmplejarep Bl Acan b@mc@MrAﬂ@:)twe biheckidinge multilayer

dda%@ccgimgﬁlgheﬁé@ﬁ%% tWé%’%fé é)? %tterggo% O%Ecai ﬁgafference In

egree o Ccur acy ew exe
swrels &k c436,na oemomviabesio rthebauitllaf}ér@.leléchld ddatisg ¢aat fos eeample, be

emat i ¢ .1,0R-.vi ew k 1100 as a particular
%ﬁﬂﬂaﬁmm ldﬁgﬂﬁﬁg%mggﬁﬁogg%ﬁe'loo i ncl udes nmultiple
opt i dalahyther e&ﬁﬁlmeS&ea/ El 1arcelase di}ftlcﬂ@fﬂeﬂeduﬁ}e an 1r@Iu|dﬁng&i r&fective
opt.j cal non-tr.ans, ve r |on particul ar
Bl e i ina Meac 414 BDSSE Mok 1455k 1 i paipipethe
BildRgerkiladeic éobﬁﬁ)gﬁtan&éﬁ%cﬂélﬁ@@ﬁ%ﬂf pértiBiel§chnici @t ligiahith
non-transm ssive area 1110, According to one aspect of

elswaﬂ?l TV, It ot Rpremiass /A Tl Hight dhshmay belfransmitted

¥ BB Rl g@%ﬂl&emﬁ@ an%g [EHEﬁecte‘a%'tﬁeaxlnét)ﬂ 1 F‘?é‘nﬁﬁlaﬁﬁnva%e of such a
part 1130C is centered on axis urt hernore

GSB%‘FB%’@ thah the mectad e diseatly 6191?05941@ hlgivewmltynnm@mt Kght that
chit dafse BonYeit6 BL &%ﬁ%e%ﬂ%n&&%t%b’lﬁéfh&m @ylﬂegp tﬁetalhgt%ﬂ la Ry

non-transmssive It IS nea
be t AaeshilOtmeny Hoylesigned s ﬂm@aﬂydghathsﬂ,lﬁiy lm reﬂ¢dtqd Hyathis area is

rlaﬁ%;tﬂatd. iR Gfr-a Qs d1ch§t1 ﬁ,sthgt){s, a El?ec%on su%mgr%gr &eed fferent from the light
I ndauci ng a

incidence direction so as to avoid other elements in imaging system 200.

For simplicity and without loss of generality, it is assumed that the three optically
clear or transmissive areas 11304, 1130B, and 1130C have the same shape and
dimensions. In particular, each of the clear areas is a trapezoid having a length L, for the
lower base (corresponding to a location X; along the x-axis), a length Ls for the upper base

(corresponding to a location X along the x-axis), and a height W4 (corresponding to the
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transfer of a transferable material froma donor film

onto substrate 270. In oneenbodi nent of the invention,
wo odoaloospt i cal transm ssion of areas 1110 i s pref/@sziosg13508

| ess than 30% nore preferably | ess than 20% even

nore preferably |l ess than 10% and even nore

preferably less than 5% Area 1110 can be optically
diptaestbptresmits 812 by1bhdil ntpo shav Cainogeriedd lebt segaent 231A (from

I
PR PARENSn nfhls %Ho%% loffiqnX, & AP DAL bﬂ Qo ﬂfe[pggeg%ﬁdeﬂ’lat
mpgkcll1 00l paitprz hoelbgwed\hghmgmbnt oA img thr@@hpﬁdvsqgmmts@ﬁ 1A-
Iy e
1 @gg%IZh%lldlsantéF dce&%gkfopl(damg%o QF%—greaEEHOA ¢ 2‘.0\%e gl ﬁ|OC
rewpﬁwﬂy, whereghclongth n¢ach mﬂsb@mem(spe BIG. ams 164, Iﬂwrlength of each
sui L Hed al, mat [l
e & R B el Bt Acke? s SiRaer shesdlionen,
acaoﬂdlrgho [0 151 Imnimulay etbgtitmentrod ilgemtention, et tﬂe]l@ﬁ)gth aficach light
st antl $1A- unt of

1
suBRepIgR (Ul o8 Sy RpET R O
frdih @b@r g tadbetk Magtché@mgatappopiatel HIREM aldhg thet-atis.

coatin t ot n al so cause thermal expansi on, even
non-M 9#165 e TR uERY Ws?r&ﬁomtbﬁlaf%ofrm&@erqlﬂ&aéfsﬁable
pattfniRdHehe 0§ i@ aktb@iatic HHRNY BBt infy bRithBlb 8NESEng the mask.

di nrensi ons of various features in the mask. As anot her
Exspmigsy gattegpipgmgtheds 16%1Hd%é106%*€1}°@’@lph39 inleiet RrEting dagey ablation,
pﬂoﬁﬁiﬂ@&‘hﬁ% élecrﬂéhiﬂegrﬁlﬁﬁ{og :pﬁy %‘bﬁlhﬁlgcfaﬁﬁ1ﬂﬂ% r@%ttlve 1on etching,

| ects at a wavel ength of "I nteres tical
o] thq ilgef é?r@n)é éﬂorq of saidekeraplem datieraing rrmthoﬁms@apaévkecr Paijterning
i I t e

b otk el 264D b 2588 ov Bk Ga/ B o SHE TR Sr.a
magkovitefeatusea phléer than eve hicten guliarger thpy, fa akanyplc,emn agtoue
witfa 'dHr?énHighaﬁ %oo%m%? o ?%}1&8 rr@%ﬂeﬁ b ! %3{1 {m?| gctric .

coating dispose on a 7effects aer In this

ex arﬁrlfmmg bk v F1G. Ilaycmr“adn&lamat’ cambecxtnﬁhech@r mask 180) wldre

i ort n incide
g ol Rrea iy & HnsPBY & Rty o peifoser i mc B ol e oicaty gl
fettBRds Gk nlakigitht drbaded BRyattem doriadisdnt béaad Iy eiehﬁple for mask
dielectric co is reflected by t

| I i
T apotieilar 5ot et g e B e Wik Joo@in e Alons HE-BRs 1 a width

\V@;laﬂ)hg taek -1, ablmeﬁm&@twﬂaﬂdqgtcw RO &%dva'l& a@b&ﬂm to a
|nten5|ty i.nci dent |ight that can cause o or

Paglisiar aprlication iR xthichrash |l L00iswensk T@fpaﬁ@akan aspording foghapresent
mk«%ﬁ%ﬁ thBaB8RvehichQriBYk PROIES L&REShySRed il BtraddYrdnl H¥ut 5 mm

hat may be reflected by this aréa is reflected I n an
bﬁﬁmaﬁ@l ogidfsertyold cmhat is, in a direction

suf fial entlots dlbepffia &/ﬁ&@}]}fe n&g%ﬂ %tdﬁ%'l&ea@(ﬁlg thegy-ams) of

direction so as to avol d
easly skegrnp20@e (ol asdrerl 136C}) gsseantidllywaries mntﬂnmlydfemeen L, and

r | imed that % Qr ee 43
Ly Eﬁgr ﬂofruh%/ raééﬁ S mc%én a\%/' élfl Areas O%ﬁ% 123? %@m eﬁ 8“1 q 'é@lt of
mhsn\250] Wieers thiedengthagfeadindear aperture changes in discrete steps at several
points along the x-axis. Similar to mask 1100, mask 1200 includes three optically

transmissive areas 12304, 1230B, and 1230C surrounded by optically non-transmissive
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di mensions. In particular, each of the clear areas is
a trapezoid having a length L4 for the | ower base
wQ@ cawnespondi ng to a | ocation Xi al ong t he X- arR€CEUS2085/013508
length L for the upper base (corresponding to a
| ocation X2 along the x-axis), and a height W
(correspondi ng to thedi stance between Xi and X )
argd 1210, hesd aren 5316wen bomadpeontizaly dongtansmisynesmilagp Area 1110 in
rn:gs{krlq R.FIG 2) incident on nmask 1100 at |ocation X0
ong the x-axis. It can be appreciated that mask 1100
pat tSemile thowslg D Zedsimpltity ad gritiont 108 |oAgénstadity, lirie essumed

h I
gt SRR S B dso 120 0 AP B0 e S stympag
dlmemqumst Ina&mulmcteoﬁtheclbamgtah inofudestbtee sagmgsmch s¢yemt
h t
hﬁvgtg gtc.o%snan% enlg E{)l‘ ?XﬁlCI C?é(r)]}% caﬁy &insmqs% gélgelé?%ﬁ(?s as'a boPom
clémségniehﬂlﬁhvmgcamodstmg léngthdyea méddid cﬂedr aergnmmblmdfmmﬁonetﬁnt
s that the |

" .
tebglf Lo L foP (Lt R g s oy oo B meth oty
oﬂ@@al@&ﬂeaahrea NY30Cahilesh @teﬁ chaigg 8t X/ diMaadtheitstdp4hinge abKut

Fl}{gja ;P%/(gc hogs %ahly%fan a gar #3& g hI ocat. |h3ﬂval oq]ais tcht%edistance

beFREAI coadinaRs 3 afDRITEFICH 82 hlYo shédis Ihalab@nmaa tlgmtrsegt@ent 231A
net hods or  any Patter ni ng techni que that

ingidert B sl - OVek foRgfonres alehe Eﬁ’éﬁpﬂ%ﬁt’f‘if"rﬁa@t%“r iapgle of FIG.
uTﬁtaEt@ [201] ﬁ&ﬁ%@@ﬁ@éd l'iéh@ Qégﬁﬁhﬁ’zz» mrﬂﬁottatee Hgﬂt @ﬁusegnems

I"aser abI ation, photo-bleaching, electron-be

251A-hagt Apgngnd %éétﬁ priTiREROT e torelPATiarrgs 127@&:112% P’éfh12200
regﬁegmerfsg whfe tﬁé‘ﬁ %h Kﬁeacﬁ)gl?os JHP sqagoknsc@{/egttagé %F}K}iﬁ{ 2200 is

att erii ng met I's capa patternin S as
thhter gyeallanbangl an loextameif é1cide Bt ltglnt tﬂyat 252 smlbdengeigsen toesinoy
[ . I
ai‘fé&g th%ﬁgél %t @5(}%%1&1%1‘115411?% g}@ﬁeﬁlp eé(titﬁé Fﬁqr’ﬁestﬁ%ﬁ#] lgl{rg(t)% Qiaé&h
Ligtit stkbsegmhnnmmshe@ma bf :adlsmtamymbér of vmtucsg orthiscaseyers d tiee

b .
AN S aaS B enapliopok R oRE S S bride by and

lmc)tlve area is defined by a smallest outer perineter

that cludes the optically clear featur in.t
g 0 gak S0t BRI G ion S TG high (20
h@wmleﬁgth f.Qralome sk 1469 4 wiathawg bloas tha&tdxke area can
" be defined with a Ieaglth L al ong the}gy axi s and

wi dtHOW Blugirgestarrehsm GR-IgH R Y0NS Apiber cphpiment of

maaémewﬁay e @tl:ﬂ%ﬁ‘t FCEH Gid gpérateas BRbdskambh18hg BB Bllabcféa‘ShHﬂhr
Is used. In particular, according

tqr@askﬂéO(p tﬂé@é h00; W@dw maitiple. lsechae threeeontieally termsmigsike arearn
%ég%’l?g %gd‘%é%@g %é‘lﬁétﬁg?nd Efzﬂ%@aﬂf%&{‘ t?a*aglﬂf‘ssx@mé’t/s 19, WHere

shows a mask pattern
awn &31® dahbe med@ctml%ltmndrmn@m@msml@trtg atehd 110 mxmask 1660.
cac hslﬁq'ﬂ%atr SRR O B Q&%b‘i‘&qﬂ% de\{rﬁ% 1305 fSAAP Rlalsimed
vari'es conti nuousfty 4" and
that the three optically clear areas 13304, 1330B, and 1330C have the same shape and

dimensions. In particular, each of the clear areas has a rectangular shape having a constant
length Ly; and a height W¢. Homogenized light segment 231 A incident on mask 1300 at

any location Xy between locations Xz and Xy results in a patterning of the homogenized
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L5. FIG 12 illustrates a schematic top-view of a mask
1200 as anot her enbodi nent of nmask 250, where the

wo eovgiomsef each cl ear aperture changes in di SCPET/®S2005/013508

steps at several points along the x-axis. Simlar to

mask 1100, mask 1200 includes three optically

transm ssive areas 1230A, 1230B, and 1230C surrounded
ightapghen ity thnariight subsspneais 26 bA-€ 2 WALD, andBET -3 a:bﬁasponding to

sfeaee 132 oy 384 66 enpiot S B ke B Figh Tobsofimen

s Iojpl As adqanagd ofnadhadoo isQlSﬁ e@dn agemae chdnigk ¥ lotdtioh 9f incident light

surre the cal ly _clear
TBR0mE Tkt rabb e AVt NG AL ARG <G e g igh
khbsp@ndnt.cul ar, each of the clear areas includes three
segment s each S nt hav ng a consta lLength. Fo
crampP e Teh 0. Brtcriatiopet BVt i Bpesingd fog mask 1300

d%imeﬁ al, A6HRE Y-k hd @ ha gl ONSA16dH the glagish L7 a
ar segnent having a constant | engt

a t opMcdaeh P! Be gHrEplary gpporingnts ofyassk0 Id%%ﬁﬂgfﬁl IE§IG$A511 through

39GHe erhbtliheR ddhdef th@d%tdls%&tl PtiCdG R eaPh8R, heRBEed R IERBoiment
st ep change at X and_anot her “step change at

Faﬁap picegengystan dugidopt hamgsepivelishesegment inpdtyes gl a
ARUAlhe M5 e A A RGO LR Gyl
zrsaas\m sk dédis roeferablylgrepd thantl 0/ m@ame(fwably ateetergthtah 0, even

i S L S ey S

t hr eeTbﬂamﬁﬁcslumggmuef{atMa&(emngtﬁEﬁmteZQSt)amﬂ i2 parfieBar, specular

{51*0612% %&dtita% e ga%alp,le ?rh a%lgr? trere’ét% gﬁ %mglgrn%aﬁ]tsmlsgfve area,
ls@ch aélfoﬁebmﬂrpﬂ@g&a d)t3mmlFIGiZIlO ates 12308 in&IG N, hndcdrenP20C in
i nci dent mal | ¢

R RigyBE uit i the e Pigidn 4t ordicelly R e peokding to

|o|n@ Bdpe& WD ERGARMAL on, AbifdrRfty DAL bpﬁeal trhd3itt @O0k hig fthe%%ﬁfé
ght subsegnent can_be one of di screte nunber of

\r%al%%f anjoptigafly drapgaissivegie G n@%ﬁk ageoiing fagny gmbediment qf the

ligveiton i @%% &’B@ﬁ&l BorePRMEABLy 2 0e: bg’c@r hev@ﬁ m@fé r&E8610°% or
rbg%qrt and mask 1200. Sim l'ar to nmask 110

eqvgumare praferabipel 0a1% ar betian an@stdbsven wref mpfewhbkl 07%oer
l’l’)@ﬁérn\gh tﬂ%&h&ﬁ&%ﬁ {&Feﬁ/a .So@nd, ﬁtl!]mmt that the

aongt e X-a ustrates a sc emat
trorsentidéfiererfce etvigsk toted Op)tmlstlmtmetre a PO ormrtts wfthlnas kptically

%1%93 I\aag}}eeraqfallgeohﬁplggh of each clear aperture is a

cons e X-axis. Simlar to nask 1100, mask
1 3 00 Futhendes, mumltenpll eptms]LtdIﬂsraﬁtahd@rrw tepletioal foyany location
nsm s as .1330A . 133

sur r.ound
SURBEE SR RRERerER v e 4 N o AR T
wavelength of interest) excluding all interfacial (or Fresnel) reflection losses, if any. The
internal optical transmittance of a mask, according to any embodiment of the invention, at
any point within an optically transmissive area of the mask is at least 99%, more

preferably at least 99.9%, even more preferably at least 99.99% and even more preferably
at least 99.999%.
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area 1310 can be made optically non-transm ssive
simlar to area 1110 in mask 1100. Simlar to mask

wa@6/ofser sinplicity and wi thout | oss of genepel/UB3005/013508
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it is assunmed that the three optically clear areas

1330A, 1330B, and 1330C have the sane shape and

di nensions. In particular, each of the clear areas has

a rechang bﬁlﬂfdlﬁblﬁmtmamreﬁ’@ora madnziantapeiln gf pattetningahn igcident

hei ght W, Honogeni zed | . se t
e R
Qs BOUhh Be bdpable BapdtREMihd ¥ i6iddnnHeth bemy emhwdtjacg}img a

segnent into hree subse nts 251A-

e BTBOR 6 L ST Ty« e AP aAte Sabd 0t fgiude o
ﬁ@ﬁ rdey ke mEBBRGE ik d1@biyto pHRRI en inbidertt eiglj]lt\bhﬂmfm:ﬂmaimmg high
subsegnent is Lil. An advanta

ovapl g)qcalrt@a@srgﬁg% eAs FOtheE &% Bpagrlrl}agcﬁyatg %%P c%rhinc ude an

()h@c%f agparan@ oGSt HAGE 6r dsBentihlB) allisfas idtidentalighe od the nphcally
ength of each Batterned i ght subsegnent

tenyprisskve PROPOL Haskde aﬁ%rlﬂxgpp € A0 A% OLMICTalonses, S%Gjl as cyhndrlcal
dQbonadsS Cg{l bgﬁs%lﬁ té- 3@69:‘& Batiasht dightap aftferdnl 8pt&|an)y1 @aﬁshﬂsswe parts

y-axl's an Wal ong the x-axjs..In ea

ef enaph 250y Aearmapw@ﬁms opseakARRADS T gREF g 111%@-‘1]* ﬁ%"t to clear
(]g)é'{tt lﬁ#ﬁasﬁ ity b BuBBPYISTPALINGCE et hr e di sti net

areas, thereby each enbodinent is
capab IA(eccuﬂmg & ¢reremhogmamt ofribg Weentiongmagian st Fi0ie high

rﬂ,vgrgﬁ ﬁPtlciaﬂ - hs%,%%, \%{)ilquévéﬁ %Qﬁ%'él%s%gss“&%fe‘i’é 109hd Atid Bﬁhe

e nu er o Istinct optically
ab@PImAneslightddlinakd REAbitstqR 76 fte thaltdtyl liphbeuteyt of Halit sqwce 210.

nore preferabl t t han. 20, ey

gécé;g{déqg tp ﬁ]é%@l‘g%)d%’gﬂg E{}xg Hlv%t}og %Fg egglgg@{cglgt?eélg&gs%@p bYi 1mag1ng
%theﬁqb?is a@&bigcza%, trfo&{hﬁﬁfefabbzl’m Ea(tat)‘l’/oanmmbiém@tymt tehast 40%,

i Nteres and in parti ular o

Landem b Rt al e 307 Ay PE Rt S i Bantof sy

avaRbh, G év)éra‘ll&?ﬁ&dﬂn‘éﬁdn\d%lcﬁ{ of &magmg:dj/sﬁﬁﬁ 200(1;51r at@ocarffieand more
area 1130A in FIG 11, area 1230Bin FIG 12, and area

1832BEblymt Pret80%3, s quite uniformwithin the entire

regi on ghql %@of@ﬂfg't& 2y SmilfRdnt 8 BE@preABERKEHIdY iz iQud@le 2 main
aspect o e invention, uniformty of total gﬁ{lca

t masksamil pmawawmtemmﬁks Heheemibe pre-TRaskT & bePrigRTibierignsd
t agaat%g aén%gl%flﬁﬁatrﬂsmﬁs%%asa&qﬁﬁélﬂ habiOfr8M¥amage that can be

Invention 1s 1% or better, nore
péﬂlﬁe&]t folp eyanife, Zb%admghbetenaw incadeahlight beanp r%ﬁ‘@ﬁ’éﬁ?@ eqgh apgipally

or bhette r, ev e nor e
< [FSPISSITE ARt 21 © BRI S efgsg g 5 ?%te\é}g?]ngmé g’fl&ﬁlpf %&%ﬁ%mv@ﬁ&s in the
abnef¥imdt@preundskorimatigitiof, ,thé apeniey enthe eptickDaptots mr@@dqdé)y an

it |s neant that the erce t differe I
o ?ticé‘]éY HQI}S%W? £%ea I]ﬂ:% E er tﬁan tﬂ% gp%%gﬁ? El%a%ﬁkaﬁ aperture

optoviaed byt rcaﬂé?sﬁibﬁcﬁmg/@tﬁﬁlﬁ}&rammihﬁivéarea inl thsmain mask. As such, a

perimeter of an optically clear area in a pre-mask lies without a perimeter of a

corresponding clear area in the main mask. FIG. 14 illustrates a schematic side-view of a
portion of a mask 1400 according to one embodiment of the invention, where the mask
includes a pre-mask. In particular, optical mask 1400 includes a main mask 1410 and a

pre-mask 1420 disposed proximate main mask 1410. Main mask 1410 includes optically
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Furthernore, an internal optical transmttance may be
defined for any |location within an optically

wo ec@admsssi ve area of a mask as the total optieel/US2005/013508

transm ttance (at a wavel ength of interest) excluding

all interfacial (or Fresnel) reflection |osses, if

any. The internal optical transmttance of a nmask,
a&cmmﬁinmglve oreas) y43®1ﬂsb MﬂOiBeaﬁd 1@B0C had iopﬁccaﬁp tramsmisgsiveaingas 1440A

hi. an opt nsm.ssive area.of the ,
el Paol! SR oSGk ot R PEISTY PSR Bugivegifesson’
@WﬁlfB mng |&4$1]C6I aidaptiyaligitr ahg%}Ss{iv%eaQ 99401 gme\zeammo Otically

refera ast n_one odi men

ﬁl@ﬁgﬂws atea 440850 1308 B iorenR R % R0 KRRl Sfihany,
ﬁﬂﬁ‘ﬁ?inshﬂlﬁi% aR@a M ANAL lblllchAﬁﬁB &fvfa lehigte (123/1,3 ahEBN), Rgpectively.

vv|t no or veral | optica suc

Hggn B%??%@O@afgﬁbf"e&sfff it tazseh thag L zfr?nﬁ irclﬁ drelpeey f?i@lhfa s such,

BRI ﬁ;ﬁBﬁMﬁe Preyi@&d byl Gor dxahs lcat drad 1490At isq §Sxfth5rhtﬁe optical

i nci dent | ht, For exanpl e, wra}gdléin system 200 can

ﬁpreww@ma dqdtgpihe PRESRIHG clrBtHE AT Aogidttagef pre-mask
Rad( I?ﬂklﬁlg%ﬁ' érréﬁhgﬂflﬁ}tclelaf g4 i théir J@t‘eﬁﬁoﬁﬂﬂﬁg Bgnd%u? Biear areas in

over al %I cal transm ssion. anot her exa
thmg%g&&@% g aleengent behwgen diee pa?rn@af indgpain wél? afé digrther
B@Janagé RGidt BYinABR R snB SRV b@ ktleYmak br @E ?eﬂma&% gtthermal

'Tght "to the optlcallytransmsswegloartso
Fxpangsmimiremagnl 420y dops st diinge dhedmgwiith gfwclirghésubsegment (such as

I can be used to direct an

?ﬁ%ﬂsﬁwﬂtém&tlghgﬁ'ﬁl@r ent optically transm ssive
par t SRefrrimg SRS FIGAN, éwa'\lntplhsiiy of ingiders poinoganizap pightssegment
A S5 AR AR B 50 b RorRh 50 RSB on
,ﬁfaﬁsnﬁchwegzrdad 1o @né noo wsmattemfm tHa:@pan@ rmtanmm,sswm@s)w may

st em.2 over_al iical tr ansmi

P G DS Pl R i HPBLH GRPertP B Re SRy e
@iménbieng 61ttRd feasFed i theimaklt, @ikdh 6 ednigthal g do mngw@bh@axeacceptable
270 to the total light output of Iight source 210

Kl fer Grampls: brganse s aPHision veprld qauseian yarePRIADe prgegistration

¥ profepiel Gight ségrﬁaﬁmff&%mﬁplefhglhmgme&s SY®A, emoBOAdi2F0C in
at | east 20% nore preferably | east 30% nore

PG raht Jispley feppanentGhat isdheinedplemerb rfaoHiag epqey forg pre-masks
| .&@Rktigrld e meﬁfagie%gfe&tg ofat'ﬂ%lﬁ? ExpRRdath RNhaif fmatslt‘ € An,

i nvent1on, the overall optical transm ssi on I magi ng
sliemative Po@dditiona} anpecasln istoprozidd 2 geeling meéhaensalbfcy thetmask to

lrc):rgﬁgéns%tg %r uiAd %e %}1%&9{1% chg déa‘ﬂse%%i g 1cf?1tal lﬁég}?

I nve n on may I n
mbsoeptpane Crelsdgssan bbb eromdeth éorprenprad pasany atsdafequn |oﬁmq1 hiy over the

ek oRGine il § b PR Gl nalfe Phat SRR ATy gha masi
faser®kalspo @/thh)in(ﬂ\ud’e:b g hlalsltllmﬁfbh&lysed Mca c@ihg bhalier DEAMCooling
cﬂgntﬂ?e? r1 QPOrcontalen%%Qoglgnt 1%%5 f(% removing heat generated in mask 1505.

Cooling chamber 1510 has optional inlet 1520 and outlet 1530 for letting coolant 1540 in
and out of cooling chamber 1510. The cooling mechanism displayed in FIG. 15 may be
part of an open- or closed-loop cooling system. Coolant 1540 may be a gas, such as air, or

chemically inert gases such as argon or nitrogen. Coolant 1540 may be a liquid, such as
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transm ssive area in the main mask has a correspondi ng
optically transm ssive areas in the one or nore

w@e@snesks. | n addition, the opening or the opPCT/@EB2005/013508

aperture provided by an optically transm ssive area in
a pre-mask is larger than the opening or the optica
aperture provided by the corresponding optically

vaiat) o soiified anea solutidn) €ostingichamble. 1 548 figthehinchides optically

erineter_o clear, ar i.n_a pr.e- Kk
Rttt st S Bion 6 Bttt SRy ST b aftnlids Bats forgm
imidehdighebeammask. FIG 14 illustrates a schematic
e b HEHE SepEEo PN b7 Gln Y RO H e EoRe
BéiRpdiBRK or potti @R Iof b thaing s?ﬁélh Gathe iBBHticAIQ rélnleliRaistant

mai n mask 1410 pr.e- ma di sposed rOX|na%§
RS S0 SPAEP P ol 05 18 55 (fgessiey 1§ el e entie
Sglu%adyémﬁcaﬁbﬁcﬁwmhg Spiwca] Séfass akd 3bAnts k3 BBId tBdélements in
and q tlcall% transm ssi ve areas 1440A and

Ik}gf@ Bt 2 1elafyely ptprgﬁtanb BIREEIKe- 10 itV Rl copRbant (spnerajrp fnay be
RRRirdd, ?(ﬁ%%lﬁﬁé M6 nARAR adAd® ¥egisthdhial Burin 1*141%0&1 spdd

optically transm ssi ve areas 1440A° and 1440B
wpmpaml yrstspehn slemssts net difeehise naru Arcdpgeing ATt hasyeh the display

%Haﬁt Jr o Fitthd IAna hESREEL in 5ﬁkayned§t mdné{ah’%/temﬁﬁlaﬂufeailéoy

sm ssive areas 44OA and 1440B" have | engths
Mmtmnhlg a coestané ovdralbleynperpturcmey reachiewdtl, fqr@mrmlei bypoviding a
t
gk e AL OSh G0 0m S5Tnd U bbin
eysamp| E1e te:hpmtuamaf ﬂ;ﬁhﬁAe magntdivadgpé p rdlha'ﬁlyt dmestanptvaha by
Cohd es ondi cﬂ%d%ousm sucﬁas a

fg‘ﬁ‘é‘%\ %d%%%‘%&‘é %1% : t8m LR fﬂ% avrng d
egatipeCalrt yortiollad rodrreas than thelr correspondlng

a1 o REFFTE A0 151 BPOEe RS ARl RERTE ppatorned ligh

ﬁab‘aﬁﬁ bes. 12 %ﬂfoﬁg@s HigfetenBdmiAih MBH SiEhieBtrcs B hre ARV EssEYin
mask or the pre-mask, or any _thernmal expansjon in

59@6 deiadlc Flap g ﬂlaé%%e%?o%ch%lﬁ Jaet-figmensionahvigrpi gflisht bar
aksﬂf%lgﬁ‘éb@ BOHVBSHar{ce @&&ﬁﬁﬂlchﬁh&m@d&hﬁ&ﬂ BB idRador. ThBne

Referring back to FIG 11, the intensity of
|embp@mnnt df theogesntign dight sghice é’,é(z;welnﬂeszw A prae light bar assemblies

%&f 'ﬁgﬁw s/ssﬁtqy 186&501%3%@% 18R dnGalc ﬂ%é&gjn gggégggssemmy

in the“op nontransm ssive area 111
163G drlg@btaelrﬁl 0 nnqiucteh e pbylite off disprate laghd mingtors/28r Eersgxample,

TR, (38 RRP i i3 dfubbermel |y expand. At her il
e S

expansi on may cause di mensions of the
f eat uL@t $Il‘lllttbl|’SG 6P sk capaﬂJIEPDf amlttlmghln atldng or mord)dialnfge

b he. .
T TN T
blﬁﬁxw eEurIﬂEe%%@I lg,% megiats 5@ manemit (ighrin @ﬁ(}aﬁﬁg@of tl&.da g hlt

nts a a_dlis
(9 %‘H@’i‘?u‘f LYY SREh ar.?dgep\é{rfv(é?lﬁtéangeﬁha Q%EHI ﬁ&v%@ ’e%e

RRMite RnSe, ARSHEST infrared range, or the infrared range, or any combination thereof. In
one particular embodiment of the invention, each light emitter 1620 emits light at one or
more wavelengths in a range from about 700 nanometers to about 1700 nm, more

preferably in a range from about 750 nanometers to about 1200 nm, even more preferably
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can mtigate the undesirable effects of thernal
expansion in the main nmask. An alternative or

wa@daedspal approach is to provide a cooling neChastmws13508

for the mask to conpensate for undesirable thernal
effects caused by, for exanple, residual I|ight
absorption. Cooling can be provided for exanple, by

ﬁﬂ&ﬁhg&gﬁoﬁn SE0ue250 @ho@eels tahHouPWBInnt, ReenTASH préfrablied a range
g ng e vﬁ IIustratgd in FIG 15 show ng a sc emati c
PREPH NP BIROTeirRsR 2R SAD Y- 2rg B fHPCROT REATSTfK inya Tange
&aﬁlﬁb&ﬁ%omh@&eﬁtolaaomg@&hl ng chanber 1510. Cooling
chamher Jl ontains a cool ant 1540 for renoving heat
generBEERFFlnighh SRIPEGE 20 efigiihielt bty L5ose-seriignal profile.

Piitck Ak, dabtth St 1ighbeRitdRd 62’(9J $Ho®h i PRY 1% anltl lf‘g‘iﬁ hsﬂf%g a rectangular

coql ant 1540 in and out of cooling
Boble WherRdhersatingiatpofiesy &g RpuFRE: 1611@ oﬁﬁght@er b@ptham length
ﬁ@loﬁ%ﬁfé'y—é?cﬁs ARG QORKORL k AYis SYlef Renf@R BRIk 3 ude
such as air, or chemcally inert gases
glxrfgfh aaélharegeaﬁolbsgorh pch@g @ Auadabisraint Thogbos, swgraljelogram, a
A S UG of Bl e b S d ibilions of
tight ﬁ@rﬁeé diy Vighti eaptier 1o thewvars epeadits on syt pavinretionasidaitability,
| 0 I
R g S G e e
mlmqlembadlmeawﬂhmmhom igbivemitter 1620 pmrt$ ligin$reféralﬁy| having a

: . <

bR Y HGTb R B e i daf P pefgpive

cehguddylpeofe. necessary to nmaintain the entire imging

syst i ncl udi n Il the o |cal el ement s. and npu

Chat THBHA TG A6{EdRR oo H"ﬂg‘F embilimen of the yeripn, light

et 5620 ehﬁ(ﬁ Hglitaiating a rédtanghlat ﬂrMﬁlbywl‘idﬂ@?&wi’eEbly Lo is 1nta range from
o _mai ntajn

be re uired, for exanple
seeh b PP FeTPRGIR oS G B SRy ! 8 g microns,
ﬁﬁfﬂ}ﬂé@rﬁbly 148 iBMfalige 8b6:@ABEYE S0 BP0 J08GhibdnRaRB fis B a range
the i ma%l ng system such_ the display conponent or
EEmEPotlIe 2heHy SHueens GnbeveRaIone RIefEbhak isdn & stnge dim about 75
temBaas 'ﬂ{l@roﬁg at: wel\@inrbt Bhdli Qooﬁp@ﬂoae{bto P%ﬁﬁc@!)ﬂs
t enperat ure may achi eved or exanple, by providing
Eulél@dn@ra,t%@emaézrﬁmrbamﬂe@ adjenett light gy@m@riﬁ% ris prafshably in a range
h e
o RaBAk 2 mictRe ARG nfrods Bt LA W T 1E0 PR upy o0
111 (ST () abQuaBQﬁemmy'oan zad iemep théve pestfidrabile in avagganfyors whdue 5 iicrons
lrlm]%%tgr e controll ed housing such as a tenperature
con 4 Foom Referring back to FIG 2, |ight
sour cigitbhiita] Wwejphbtmitiefs 1620 idd be@ragdiag thesupadollin@bhg lens
beam Zigm In vvh t follows different enbodi nents_ of
PYSERRLY diyprgensie apgle geplong thoyraxigandy full diyergengegangle
ix{l’zlgall'oﬁ{gt i £8xi8 WHRREIR Lt hiABLsth TR AR anbhMdfec to about
15 degrees, and o’z can typically be in a range from about 5 degrees to about 50 degrees.

For simplicity, ease of illustration, and without loss of generality, FIG. 16 shows a
physical separation between collimating lens assembly 1630 and output face 1612 of light
bar 1610. In most applications, however, it may be desirable that collimating lens

assembly 1630 be attached, for example, by an optical adhesive, to output face 1612 of
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assenbly 1600 in accordance to one particul ar
enbodi nent of the invention. In one enbodi nent of the

wo pwefbvisen, |ight source 250 includes one or nPCEUB20g5013508

bar assenblies 1600. Light bar assenbly 1600 incl udes
a light bar 1610 and a collimting | ens assenbly 1630.
Li ght bar 1610 includes a plurality of discrete |ight
#iphtbinered 0.1 620mefpplica aiphreoptichl G tra]aﬁmshmmﬂlafeﬁaﬂrsusluaﬁm index

R SR S 05 S50 Bl oo

bt 161 & For, examplePlo rédice refiddionNeeels ranges of wavel engt h,
or a caonbination thereof. Furthernore, light emtters
1620 G 9mé1i1ﬁ& leps ﬁFﬁmlel 1%3|Qynqyé}qgi§s1gqedttﬁ geduce divergence angles o’
SAEEL! HRRGHoBinRAPGL hilorif boftBnddlE 104 hEb! 1850
range the near ultraviolet range, e visib range,

sibstantzdly redubesahe@tgemam g@le o, witheut siguifaasdly aifevgeg OL’dr Aa;rsych

i hat.ion th arnticul.ar e of

ER PP AR e RE Bero ot M R Bl ROGT iy Rigpae

aiudtiphe lensos evmvmse]neﬂgmhﬁ opticaBpdvan gﬁeﬂtdscbem)@othu k—aiﬁ @s shown in

ters.to out 1700 n a
R A S A oStk s B ormio RS I enh Dbl 630
RisRntBfconatkesiontpat ¥igid gLeakh ﬁgﬁtgbﬁt&&l 16:&Damragrtﬁérgideeaioho Light
era yiInara

about, 900 even r ef g

E‘Ht?f‘bW%P hlghsiitier O3 gnd e aay spimasioe iy ?ﬁseleﬁ]@ fas a full
Me%‘hglé 3D hink 'Ehe@c—a[;é’i’é g il @ U‘én%@@l hi8 fﬁ@glea&fs where

about 820 nm "I n general I'i ght ters 1 20" can

ecnrmn Hei sybtantially thg samyascx’os o setienhbl nop goktet han Fdegree, more

%ﬁe?%l}/ h?{tteg%c 236 I‘Pthaéalo;a%‘ L e%gn ﬁatéeb 615316 11?60 ral?sl% no V%eater ﬂlilaﬁl 0. llgegrees

rectan gmlr@preferabty thoe gﬁahte‘r‘ then 005 negrea‘saazﬂ sfith &2enafiork ipgfiérably not

bar g%o 5&3 a length e along the y-axis and a hei ght

REPAteT O8°&xis. Other exenplary profiles include

acir Rb&yrdlﬁ‘glto%nle 2Byt ofAhdBYHEOR a rSIHGRIRIed o; (for example,
quadrllateral a rhonbus, a parallelogram a

twharser olsdt least PR deaeas) eombinaskpuifly wrelagely small suffg example, where s,
=
S e DR AR LB A P B bty

pEx ambdverlsp 'mstheayzaplhﬁfb(along the yebads) gonthaf entitted bghe sepinlent 1611A,

WyeYo] dth
PR PR R TRl rtafim B f SopBlo profile in e
IXPApEIAE | Dfpartidugab,tenﬁmd' li@t sekmeft 181 A sad 4 gliforpitepefitddiong the y-

havi n on nor e ferably a

&z&%@?qha 5 ?rgtﬁ Puttic é LAk SRR T Hidgr oy profile along
HRCL @BOWhioh lsp;hﬁlflarIt@proﬁwzmﬁrmwn HPEICR nEI Een&ai 1Mesegment
particul ar enbodi ment._of the invention ght emtter

16D eamteone phe omiizd Aighisepaetasigun i FIG. 8f $ch as ¢rpidipd light
;gégéﬁggyy le is in a range fromabout 25 to about 400

m<crons and we is in a range fromabout 0.1 to about
10 mi chdight bar assembly may include more than one light bar 1610, such as a light

bar assembly shown in FIG. 17. FIG. 17 illustrates a schematic three-dimensional view of
a light bar assembly 1700 in accordance with another embodiment of the invention. Light
bar assembly 1700 includes a stack of two discrete light bars 1710A and 1710B. Each of
light bars 1710A and 1710B includes a plurality of light emitters 1720A and 1720B,
respectively. For example, FIG. 17 shows three light emitters in each light bar. Light bar
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nore preferably le is in a range fromabout 50 to
about 300 mcrons and we is in a range from about 0.3

W0 o00alooishb2 5 mi crons, and even nore preferably PET/US2008013508
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a range fromabout 75 to about 225 microns and we is
in a range fromabout 0.5 to about 3 m crons.
Furthernore, se, separation between adjacent |ight

eLhbIon $001ﬁ2tﬁer ih&uds @fceniafatiig lefls Asdniitg 7300 annpaleedlf ea@blight

m crons to about 400 m crons, npbre refe

barAeites Eheberiicasd chilmegngepp st ﬁ@{ %%@“%dn one
BV WREQIORE. CAS Gih)] %llirﬂatﬁi ] aﬁelhblgnva@mutudaﬁwm collising lens
to about 225 m crons. ﬁt em tt ers

naGoRHEsIaR R ndT M. P IASTRALY [ SR N e Gocording f one
Qﬂ%@['gp k. 111'@:%901@ %§clﬁeﬁs%tas%n%§§ PR RIAD GbBinAtds hgthﬁiﬁtted by its

y-axi s and fu di vergence angle a"2 al ong

compepedingrisheban fhe @adqle@w whpotin te Vidregtiqny r@éhfflﬁ*%lens
?‘?opl leg 1%6]%@6&%n& ‘?7@@%-1{1}1 eepBRE ﬁﬁ% foRfiflg 801BmERHRY lens assembly

e in a range from about 5 degrees to about
Bm(ﬁergﬂlesemay Boen itagpdl part efthe leaswss@pbly| | ustrati on, and
wit ho
separ %{%006 nﬁ Qe %E}Syé{ (fél tfllet n%tveinﬁ lng‘tléer]]tgxt}gg gg%ﬁ;ﬁ*ﬂ%ﬁb&aalssembly
au? (pmtludammﬂtﬁﬂlﬁghoéegmegﬂs 17 bla& an];l@ﬂ b1B,|eaclhinying a rectangular profile

| i cat however
&Eﬁ? PﬁoR%gta#%a {S?le Z Sa%(lg n%l'll }))/a %clggfs 1 % lgghtt F%Iment 1711A and
GX BIphs a myfoﬁmtmbﬁkealongdmrsamewhltlmscsumfwtto prafle 21643y shown

il gﬂl;g 2{%&3{9&%&%@% pgptslg ”@HE &!g S as,tWIPcr;iis’ 1s ST 11a2 P npgrgﬁfe N1A-x

RAGA indIGNEY. Beitted|light slagmgﬂplhet\\m& 7 I:ch tainnfoattangpld, baswo of
assenblg 1630 and I|gh q%, for &X | e

rascrmeiEed laght seameahs she¥s as” C%rISP‘f SR iehL et ﬁﬁ% Wnd
30, may be designed to reduce divergence angles a"

and a"2. In one enbodi nent_ of the inventio

col | | FE#ildghpwens tesdmepignah g3y of GHREATRPY sfaqking g discrete
qiﬁﬂ%a%mgAaaﬂg ll?l(ﬁB Zacd Hat/‘i‘ﬂF”ét ofie-Gidchbis@N iy G IfBE&hErs

such ["'matin ens assenbly 1630 can_act
1@ mmmynzmﬂewad;mbb}sl? L 8.eeiesrothar hyad; Tiustptatielight bar

asse egso'o ‘%ﬁb% ‘Frfc ul%l\é@ 1 Bohdifnd W &6 Eﬁﬂeﬁﬁo&fl aﬁ@ &ﬁ%lht HRNEIs 1820

e X-aXls as s
A(e goamrengby ﬂaxdehrmy emsﬂnovm meRiG. 8) whvee Hght emitfesm! 820 can be similar

mat.
t8llhg#‘t 1@?%@{)3? P lélh?r oghjteac gﬁﬂ’q’g‘{nf@@'@@"s thygeygws 18404,
al3a0B, dnl ;Ef 8a<%cdofngght b ittersLisgOyteachniotvtod t glye etk mlclugmg three light
emtter a
R ek arembly a0 it cab EkhF fat fifoy 1830
Xwhish ScmBsk thiek bolllineh GRACHbASEhIRIOTd30a, omng iaﬁad ymﬂ, sach
where_oci . can be subsianthally th%g%a

Gn e eGP SURBIY ColkiRe b it M Arogeiroafig Ry of

NRint ShBRESH tHehalirdiisn BRGLERThe HRRLSD € preferably not
greater than 0.1 degrees, and even nore referablglnot

gr eat er Adsaiing 105neagPEeé the gntian; fhe oglpaHPhfgHEnating lens
pgs@én%l? P86 i1Ghdes emitted light segments 18114, 1811B, and 1811C, each having a

rectangular profile and propagating along the z-axis. In particular, each of emitted light
segment 1811A, 18118, and 1811C has a uniformity profile along the y-axis which is
similar to profile 211A-y shown in FIG. 4A and a uniformity profile along the x-axis
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WOL@EGH0ERY2 |

greater than 0.03 degrees. According to one aspect of
the invention, a relatively large a" i (for exanple,
is at | east 30 degrees) conbi ned weeCtU82005/013508
relatively small se (for exanple, where se is no
greater than 225 mcrons), allow light emtted from

ht emtters 1620 to partially mx and overlap in
Wﬁwg iy smpprdn profidg Hiid-x H@W@ﬂ@)ﬁ’s Srpified Lgiseanesats| i8G A,
1§ﬁm 18]1§Cjclat6 for éXgllﬁnge %ttﬂiﬁ&wegfenﬁ@éd Hg’ﬂ?%%‘gxeht@ Q§}A,l Zé 11|3,nand

assenbly 1630, appears to have a contlnuous profi
2%%8111@?’%1!151{‘92 In particular, emtted |ight segnent 161

LA aeﬁngm@@éyz Q&%tdnl;ﬁem%w&gbéﬂg?%% i A6, bitemea

hown I n
lightibpasn & 1 yfhph afdludes abloragityt dfemitted izt segingtis,icen b¢ friringd by

c&ﬂblﬂﬁlg fkd g 1‘?1?1%} B Bf Hl‘&g\@hélﬁ fséz gltnh(éntsA’\%heng%fthtsgtdlh l 'bg Bltoduced by,

segment can ONne® o
fg exanepie.st lighbbay asaquély@ucme}s thase hhcam e FG 8 Sd- 1& JHG. 19 illustrates

« SRR, e podonel S0 o PR BRRERe TR B Bl o
f@'im(nmfw mrgEﬂ :{Bt oflétuittéd ght ﬂ%mehﬂsuﬁ’t 1¥aa1ﬁ®$arﬁ1§g E%ETBIWS@ ﬁSSt set of
o PR EE T AR amB et R ERE BT ERESRVHL b
oyt ot e e
s T A 6N 15 e saeT Ao CABOTEeR Napuf it b gt of

eﬁ[ﬂeﬁ lightsedn@AA1 AN hdB3@B threeshiaed iiyMe Isygmdﬁ@rmm,m@h €D, and
FIG 17 shows three light emitters in each Ii

bar .
1211 rhepgagl sty ;}lg&tfs@n?lﬁ PATHRSTSIpHRT e, Hgle s wﬁéﬁé\%ﬁ@bad

itl BRPerdS RAIT. Yo. 1§1%Qlar1i/ ReRA 84 Ak emRRE Iﬁglllt'SGQﬁeﬂ?@Dll -2 includes
requires its own dedicated collimating | ens systemto

thepeosmitied ighy prameats| 10AbA i LG .ind AR 1 whese eacl iemittedlightsegment

eSslﬁﬁha 1§ Q5ht da 61'1%”5 assenbly 1730 includes two
ccolf [ matrl ng %gﬁ%}ls{lu assenblies 1730A and 1730B, one

subaBie i fiyrthenshosa ehight ahibitisnt 950 Actios ditergatt ercane high
S}gegzglgifép‘u? tHﬂgmitQ natnh é}}ec ?I?C%hthl éa@ﬁciut?alfl d&%?o%@? I1 ¥50 has areas

1854, 4 88T dingh g9fl0ﬂ€§plath lnaavmglamlgﬂwemﬂailopmaﬂ raﬂ&cﬂamte aroltardan
sdiLec matl | ens su enbl.i es 30A
163 Yok 3 L <SR i P BT RS BB e e
cbiebigerd9se [Etﬂ@enfbbl 30such b wial @yt emal opicaliy trhishegival arqaaf thedeam
ens as senbl Accor . 10 one aspect .of th
OGBSI e SR e P g ek aBy HoghGe SEYahbf et
sag?&atsg A edelesptRaily fegekive gl o50g BEM Sordbider réfledR chidsponding
ach having a_rectangul ar E)r ofil e and propagating

elalpfk? ng i remenoan thy secngd i ol ekt ScomAER, softhad et tapgmitied prd
1SROIEE Bhitibd lightdeehtd folm %e@%?rg& s%ffeﬁﬁt@dtlb%hﬁegﬁkﬁt?

along the y-axis which is simlar to prof
peipagaiing plopg Gsamedizgtomwikaut amrmiingmr @ﬂﬁtlhlem@ﬂm@etwm the

égn?e)ﬁ{src’ F%é)&g'lp'le? ﬁ?ét E@t of"ﬁghtt QegHIeﬁ@.Cs 15?1 ? cgﬂ & ﬁgropagatmg along the z-
direction, having a cross-sectional profile in the xy-plane as shown in FIG. 20A.
Furthermore, second set of light segments 1911-2 can be propagating along the y-
direction, having a cross-sectional profile in the xz-plane as shown in FIG. 20B. Light

combiner 1950 can be oriented to lie in a plane normal to the yz-plane and making a 45
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shown in FIG 4B. Emtted |light segnents 171 | A and
171 I B can, for exanple, be two of the emtted |ight

wae@amniss2 shown in FIG 2, such as emtted |i ghtT/US2005/013508

segnents 2 11 A and 211B. FIG 17 shows a two

di mensional array of light emtters by stacking two

di screte light bars 1710A and 1710B, each having a

clagreel ingawitothaly- er z-a@sis. cﬁurthmgtmre estdrt terssen( 1ot OAGRRHA and 20B,

%ﬁ@éﬁ li fsségﬁgﬁt XFtlll# }igt Eét %e IP&IﬁX ggtget%{ﬁlerespeaqg e emltted

ust ar. as cl u
mghbdegmbme oft ﬂmsezdonﬂes%adommﬂhe ammy Fofftheringles 11gi11m<bmbmer 1950 is

600 B R RO A e

e'm}tttﬁsmlsélﬁéﬁeasl 195@Rrv6eD) aad 1 950ngﬂthéaa>|mba&s,e:ﬂb Ieiyutfbﬂ Qight

| 1840B d 1840C
shety 21 8oBTLERR 1PB 0P Brend s sehftc e s Bryp Ages 19504,
tlbﬁ@@ ahdl gbe0BeTitlict @hthinet.i §h4 rdodlt, bags estibiver 1860 trhnskiitd @mitted

1561 e TR, MOTH Ak T0F 1R S SR PR AR, 19110

18308, 1Fgndd m&é;emma Mgl sk A& td w 1dgsmm €dartda911E to form
subs y col limate qutput

I
R RS P CI UG CPT e A LIl St RN, N papp—

lenemmght Rotnbfs Ydrﬁll' aﬁﬁ%ﬂn@cﬁ‘h%}@%&ﬁ’ﬁ 09 DGy tiéh ﬁ@lﬁd@%ﬁ%ﬁ&éd 1i>ght
t elnventlon the output o |rrat|ng ens assenb

FEFOEIA L cthreagh 9 WA PTOQPﬁaUQé alregithe za@reation. 1ong gepect %f the
M ntSilind s lzt?g Ergm]‘f]éh@ 911)81;% &%}a?cﬂlg Héfe?lra]{) gétngeéﬂ fhe @fﬁﬂteg fllght

propagat | ng e z-a articular, eac
@mqr@&ﬁlmg@h«t x-gyigmaranothg aspéct of Be 1r1VBc1t1<mntlilem8s_son® dvadapa

Jt\;egﬁgﬁ te}(rlngerd?%k S%gl%ﬁl?[g glokgﬁﬁ?{(é% i X\h‘%f‘ferreld% ioclﬁinleﬁt;of the

own | a unrtorm
pnwfhtldne asy oweglap Ibetweemmmm light segmeitais hianodt papinlpfiehrengthat the

1l Asx .shown in FLG . 4B mtt d Light nts 18
PSR ettt e g Sy A TRE P Patfeined
dight Heath 1912 his ssegRBadtion pldfhe 1n2thdk}Bplaﬁ§ie(1js2sh&\izﬁ3nﬁF[®NBOC Jand
FI G, 2. Re errin 2, according to one

&b dei eﬁ‘é’ﬁ’? of® Haﬁgmf“ﬁﬁéﬁﬁ’?%’hhsp%fv&”hw i ght beam 215

whi ch Ainns goac@hmmalg kdtY ofdmifed fidhe skehieafitas SRUNBRTEG. 19 is
can be_faorne nbi ni n r nmore sets of emtted

|1?<§Pﬂse%1é%jﬁé%¥%r or W@Y e gﬁt@@tﬂe &i7e BEC- ) ruitiad ipiporepssel

%wm ki oudh ghﬂ qman lB@'ép;ﬁ‘@c?ﬁéH)t!hXt pAHERe AR 1&99&@1@'@%@ Hebombined
GS. 16-1 19 il lustrates a schenmatic

tW‘iﬂ’e?eﬂl@ﬂﬁfmf}Wl’eﬁhlllglw beam wfingolight pomignersbmidee taslight combiner 1950

%M&x{n &lel\l‘) &E[Eméc?ﬁ 'Bga?n %v;i][h ﬁ’rﬁ)‘i‘é.%l‘ﬁlttg ﬂt @%ts%gﬁ ﬂﬁl even more

emtte t _seg nts. In partlcu
flightpovese pr mfenetn at petrte @Vﬂ Aegwh,rthescoixﬁﬁmngmaﬂndd descnbed in

eacﬁe‘ﬂ 1?)%(%‘1 01f9 IS%Qt ]SC d.ls? h 3 ms éne%nxgn gltngle sets of %rﬁltt\é@ ﬁglgc lif:gment to
dbmaa patgted lhght tesis andil eys patlmhecﬂght base215 shown in FIG. 2.

According to one particular embodiment of the invention a light combiner 1950 is
used to combine a first set of emitted light segments having n” emitted light segments with
a second set of emitted light segments also having n’ emitted light segments, thereby

forming a patterned light beam having 2n’ emitted light segments where n’ is preferably at
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shown in FIGS. 16-18. In the exenplary enbodi nent
shown in FIG 19, first set of emtted |light segnents

wabiousbncl udes three emtted |ight segnments ROWUR005/013508

10

15

20

25

30

1911D, and 191 IF where each emtted |ight segnment can

be simlar to light segnent 161 | A described in

reference tg FIG 16. Simlarly, second set of emtted

| 1paghi> ey REsfrably F19ast?,iowent mere oreferelels ablgist 8 cand|evgrhmore

Sﬁ'gigﬁmysat ek 4l A orgeg;;mtgcglar @fﬁgod]n%ént o@tﬂ@?ﬁeﬁh&@%hls%m tted

I'i ght Segnent can simlar to ht segrment 161 IA.

FI G F&Gfalriipsinates p éwgymahq: fogtvieve oftpdiferentinaodefidomgining two or
I

B R B S e

aace@éarmg B, an%b@@@bo@mntl@mmmm higartpulr, FilGh21 shows a first

S Cc 50D

a%g&f edq%fh{ %@hg%tlg%gﬁaf ﬁﬂggﬁgatﬁ% ?%t?lgg dgr%é%% a“second set of

temzittghlight sagowents Beébin? pophdatieg alb8Ste |zsinmtme1n fLeght imeashied is

Lran S f .1he .
I E T —
sthe dipsetion Dﬁnnlarizetlcfm is Btthset-plafie dsi dghctted?ﬁgsymﬁosz 1@ndFieaxifurther

L caII f e be i ner S
B el ElpFRLERafle Pt eodfon FTR T e e giection of
tMr&mrfcbnspdraldbﬂ td pegmndﬁelgﬂﬂ{étesay f@rﬁnﬁgtaﬁrsf $€2111-1" having a
transm tted. and ref ed em d ht . se ments form
PeREIP UGB RR oo phER bY pederd i reltion SIp PO Mg
alibigoneof At zdlioh @CAl b thavk -Lkie GerRiic koo Mgk WApIRRY) bd @noted by
over | tl)etvveen the segnents. For exanple, first set
FMPPHO segnent s 1911-1 can be propagating al ong t he

zdi r e¢GGOD] fbhAYY MBwda EBI@ﬁﬁn%%&ﬁﬂ QRdindP b P50 th s&s thdGifference
xy-pl ane as shown in Furt hernore, second set

dretwgeg e @@élﬁb%ﬁ@elrpglﬂméar@ahnb@om iorenRiteres fisomg them@cond
y&dis" @64 LQR, IehIE’I\GI Ry sl?ov&rao&ﬁlcégﬁh&ﬁg ‘Blaanpgf%%ﬁlhg 2'1?%&%&1}{; an input

xz-pl ane a$ Shown in FIG ht co ner
baceotlil fieraeretvand light framahqeasrd sniomdah ipot fahe2 122-fpt mesdving light

a
ARty R 8 8o pARHARL B Dol 2 RGN po s 2 S g o
aroperty of kaflgbtingdshnteving agfergenédictlar plargetfonameé transmitting light
Tk R e St i’ Qb ERBipe b RS 150 bl e
Hmm Hierfh‘firsethwﬂh lgght froqrihe sreedsndlseﬁgz eBedhag gghtcffmﬂths @ifrstt Béﬁtand
emtt L msnt 1B 11D, and 191 | F of the
Firngpitng gt ﬁ@ng% émem TR Apadiged geigoam 2115-1.
195efed Bad bd 50 sof ceinhﬁ)r @@aﬂgﬂa BE pat@mkbd@ighi Beaeh 115GhEIG. 2.
segnent s 191 IA 191 1C, and 191 IE of the second set
i ne &olafFnE hyRatynues 248 s any poarking denent cansglers sokcting
afght ﬁ‘éi‘mfgoz!@ﬂsﬂ%‘ianzﬁ?’onaanﬁ%hgrﬁnu ?%@Wlﬁ%%a@%on&?él%l%ﬂgn where

transmts emtted |ight se
1tha fiystandsegand polaratioasiare idi] ernge@rr@mmplq,gaplalr@ng hypatenuse 2125

Irgiy |eianﬂ1j1_%19d}elj cﬁelecngtpﬁlrr{ gschEg&}b%l %5? etx‘élr%gle 1111%5 PEIPRAL S

2,403, 731. Polanzmg hypotenuse 2125 may be a multllayer organic optical film or a wire-

grid polarizer previously described in, for example, U.S. Patent No. 6,486,997. In general,
polarizing beam combiner 2120 can be any polarization sensitive element capable of

reflecting light of one polarization and transmitting light of a different polarization.
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emtted light segnents 1911A° , 1911C , and 1911FE so

that the reflected and transmtted emtted |ight
waegapntss2 f orm a patterned |ight beam 1912 whi BOT/US2005/013508

includes emtted |ight segnents 191 | A through 191

| F propagating along the z-direction. In one aspect

of the invention there is little or no Iight m xing

par t fregneywbelligipnbeitieiarentine tendrpiftedlighit gramenigiding ot 21 11 1
aiael s‘aﬂaarﬂilaﬁy 41 H Saion% Q}&? i tha f&ﬁftte@ f1 %ﬁtg%rﬁéﬂ\t’sed?tséc%ﬁd set
there I's sone over etvveen the emt
Zé Eghenthet wheprmgmbined iey hsens conphyineg sz(bf:enrerse@h@ﬂmémn@hfmm the
a edldl 9{{%1
t\% se:tTgsﬁltbétgl?{tﬁﬂg o%hag ﬂ}leglg%l%g B?'c%eugﬁrlh\% ﬁrg\,tgll{ii éqlg \5: light
sa:gnermts afdirss setlPAib1- alamnffsaO%mMWamsaMaaa@mtheﬂntttt:éﬁght

Sl%?;n%_%l S ozf (§, %?12%%21 la£ at w en cﬁm%l)?gg % él'a%il'czom nF]er 3120 the
nfinGer &@ﬁ;tteﬂﬂ@hmgmeﬂtofn ;mtamsﬂ keght b@npalioas thedothll rghiber of

R IGh seena o st ngGpsral e BT neh R R B 88, o

ek 1651638 @ditdrh@iighpene 2161n FIG.@nsi ty at substrate 270
(see_FI G 2) resultln%ln iincreased over al

t hr olfghﬁmble p polatizingfeamaombines £ 61y $aler fﬁ&?lﬁ@meaew ght

c&ﬁ@ﬂbllma B Ye REAGOBIMmRMI M FOma: tHirdbdt AF erRkd 8 m@@lgments
Ibﬁgt beam usi ng a l:lr?ht combiner simlar to I|

(grang thomeh fegudes 2ATQ) Witha ES%’{*@lé?frFé&UP‘ite&Htghbséé’ﬁPW ghil-4

R a%ﬂlt&ﬁm@cf’héﬂt 8fin SR80 Mhsre %QQerBJHJﬁ:ght BoAR M ﬂ@fzecah' ght

power ‘or intensity at substrate 270.” As such
cEURmE rhe pgtiereqdlight 2155 81G.R- r ef erence to Fi G 19 may

be uge My

cea L o R o 2230 ol L
cpabiner 1986 of Fightl9 beanheassd @mmbmerpatr@r@d Ipzht pesmor2di hd and

f; the invention a Iight

Z‘fpfw%poafogﬁl%g)gg&memégwlégnbl ne a first set of

eni t tG. 21 Yhitrassgright Sutva 22 Hijinatcoedrntt with kiggher embodiment of

O B B R e B e A T N P
Laghpadures 700 chii, gittexhegle) edighnguia’ 21@ md“tned FIG.ghtLight source

R FOPERag HOEPE, Brarmet Bye it fedBlbeni0R: Spongna

2320 NBhc\GE the MR nfftRE @E @bds Ynadt for eﬁ@ﬁplé{ be bMligh@ide source such
particul ar enbodi ment of the invention, n' is 8.

54 fibpn i t9ue e SOL AR RISRICH hehiGputfing devite faaya‘?efaﬁlé)&’&?&‘ %ef
cH@ﬂl&Pt@ aQloupNdH aNhRY AIicRloutPRt Bol 8f Betbmefhd dekel DIV,
segnents to forma |arger set of emtted |ight
2 ﬁ@%ﬁ%%@b‘%ﬁr%@@?w th anot her enbodi nent of the
' nveﬂ étthbéu deb2) E@ﬁﬁﬂh&“xhﬁﬁdes '1_'%55& coflimtati B QAR as:“éelfhblﬁe%tm@ﬁ&
t segnents 2 propagati ng al ong
2925:13 red 22296, foam]hlaatm@@ peftislst C@m@mgtthwtwqt g«aht of the hght
ot
E‘Stgiﬁ? Hév?ceg %&(%nezor o?eoﬁgagfl%ﬂrg? %@%ﬁﬂ% 0 ﬁﬁg )1(1gﬁtdc'oﬁ"t?‘rfath'ng
alsmmbhesl m&m IB,ZSBrandlﬁ%Qéiﬂ pay atrfem goditiandl Fatciiomlitisemnh ag

bte:zt]nzil %haping, polarizing, retarding, or any other function that may be desirable to perform

on the output of the light emitting devices.
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the direction of polarizationis in the yz-plane as
denoted by synbol 2102. FIG 2 1 further shows a

wo edoanasp2 el enent 2110 placed in the path of seeCT/R3W25/113508

to change the direction of polarization from parall el
to perpendicular, thereby formng a first set 2 111-1
havi ng a per endlcular pol ari zati on, where

per JeBisewrar2 \9daher Shebicea s 2AaAT. ftqta‘tes Pyigut light of each

oftthé B8t Ieﬁlﬂtlﬁ)% dPfled ﬁﬁdzﬁﬁﬁs%cﬁ éc@té&ﬂ%hﬁ Sfput a@f&ssmask 250 The
(perpendicular to -pl ane) as denot ed

expIpiary foatmer zllownﬂmtﬂﬁ@r iR @ttslyaorp%tamq {114 2%%%%@%?%@?%(1
1 . |

PE £k ae Sl bl 2009 BRIIRRN shilRqRARS, 129 bane

high epeselevmcsletﬁecus@ r Aepaygonehamel @irrpr 223 hoRiss.at fotl &

i
N e
221 put Pdtamed Bgidbefo QZt.‘e@et fpi evgripileg he péticorediight HeamSZtlS of FIG.
set ol ari zin .
2355 G LR BRI GAIDLREE 2128 Jesori UL A v
sdgﬁfems ndi &, uzltaB zmdl mt:z Etmtmd lighichepments 22 1A, AL IH, gind 2211C can

v ara l el transni ssiqn such, a
e ot PR R Papley s ERBRBITHAE iy i ta RiRer 0, R i ana
pittettedlbly glikk 25@mM t he second set by reflectlng ||ght
frontthe flrshgset and trans ttin ht fr

secordespes o HERSHIPIFS R Rigts wa%trgt% utpt“g‘ﬁ? nhteeé?ﬁtmg

a&Ader 2d20Pab i, ngd2doghtexba atyaﬂgh’ésclnmmcm@é g@vatmkes
be patterned i ght beam 215 in FIG 2. Pol ari zi ng

nwy%ﬂé%@endzqrzeom) BelogARRIGIRBRETS, Flﬁgtf% P%ttféﬁtlme%tp%?atl%o'

}[S’tfc ik RCE B ehebhaditlal RaMicRTotank iofiet sdanhiag netbl et Aagbe
ransmtting |ight having a second polarization, where

suitableffpr forming disgistesrtigidieat °g@eBns are different. For
ex anR{:c%rdlpé) to ét]le %hl@gdlﬂ%ﬁ)t(btf BRURRNANE DI BYmBE iRaging systems can

mul tilayer ectric filmas described, for exanple,
b¢ nsed t@lmpmr@nuslmttem UG PIFFPMpPEInArThera forieyarlerageimaging

sm}em%a@(yix t?elgﬂ‘“at | A8 i sB S?@&g or@ptical filmor a

arlzer previ o scribed in, for
exa nﬁéfel;rmgl b&k ﬁ@ﬂ@rﬂ af\er, p1®e$8@ Qensfer filng @@%lp}atlransfemng

%glﬁlg?ttpobtg&g Pg lonor ﬁ’lgrg %ﬂgfrt grzoé sge %@151%? il y(l)ﬂorﬁh}?ﬁ %gitaée(a%tth

ap GhRodezRt inansfarfdmt90a m@mntinmatge tragfetr pufcesu :At eplaccarent may be
t.he

ol ari zation. | n,one odi nent o
o8t b e CugREn ot P reroa s g A O yfpiadidan
ufipt b@dsébg&t;aﬂifﬁb’fllﬁi 90gne ds placieo g stl&tg pXtte&ﬁﬁg@ i iifplgjﬂ cérhgonent may
emtte i ght segnents _of s nd se
DGARYEVED b P TRESTEGtS BRERRSED HISH a0 FIPG: te’&’awee%fefﬁf‘d .ft&t‘a%S may
b8 BEHVRIBY f 4 ERBRERS FEWD &8 0Sa SeHESEAREOIB I Whidk @idepPporlith of the
anot her enbodi ment of the invention, the emitted |ight

carsighettrsll sy pp pleedsigpogiiapie b pracessest AE HORAR BHf % s once

tﬁ% kodvin g@étﬁ’éﬂ iy Srotcé’sséd" e 8N EdnSR ihdeREY FoPRBTRNpIGCn
cond s 2111-2 so that when conbi ned by beam

unmsq:@érpoggp@@)f thepall in position for processing.
In some applications, it may be desirable or necessary to carry out a transfer of a

transferable material from carrier film 920 to substrate 270 in an inert environment,

meaning, for example, in argon or nitrogen environment rather than, for example, in air.
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10

nunber of emtted |light segnents in patterned |ight

beam 2150 is the total nunber of emtted |ight
wae@amntss2 i n the first and second sets. Patt er pemiub2ogho13508

beam 2150 can, for exanple, be patterned |ight beam

215 in FIG 2. If desirable, a polarizing beam

conbi S|ml Iar|2|n bean1co i ne

T8 i s BN o) 18 gAY DO BHERY i RYF St . fo

R Bl Athdbiz Bh uBRGHEIM Shedchilredetod @ 8 pIEr2B Oh foRkangRel

2110") with a fourth set of en1tted [ight segnents

oxygep. when dllymingted with sefErigRily infegtet bk i hermre n §ives e
PplidabRehrhd @RI AEAN: 2ndiddng I%aéssmg Q;rf @ AEAE, 9508nay need to
patterned l'i ght beam 215 in E . In one enbodi nent
by foettprancid ity ehioRid ATV iEPnTeght conblner 2150, sinilar to
lig h%xm@%ﬂﬁ&eﬁk %éﬁm%on’szl aféd oilﬂ%r pdmxat%s H1§e?ldab5% £OTRbDErated
patterned |1 ght beamns forma
hyatfesnercigto thlg Idpc%@famsz’irpswéuceﬁlmjullz 27Vh1|16| &pg@lflap@@péps of the
iy S2URSR,SRA0L0 5505 RERGR Sl Oy st o
mmntiq')ro it sbpuli ftvaghdegst@y]shaé thedmentfcpris ectde limft the 1nvent10n to the
SP?CéfﬁCiS og giﬁreé%m ther 3 QHI ﬁx‘t%elx_lf 1% éo gci_v’er %Iﬁmg%éx?%}én 51 O
enftolincas, mdl aﬂtbmhteves ffﬂhngesxmm the spitrin nmﬁscbpegntﬂtheemdzrttnom gs
‘%ﬁ¥ es . 2220A 2%208 and 2220C. Each of the |ight
5HBGQ%WP%@ for exanple, be a light guide
source, such as a flber i ght source. For exanpl e,
each light emtting device may be an optical fiber
coupled to an output of a laser. As such, output |ight
of light emtting devices 2220A, 2220B, and 2220C may
be pol ari zed. Light source 2210 further includes |ight
collimating | ens assenblies 2225A, 2225B, and 2225C
for collimating or partially collimating the output
light of the light emtting devices in one or nore
directions. In addition, the light collimating |ens
assenbl i es 2225A, 2225B, and 2225C may perform
addi tional functionalities such as beam shapi ng,
pol ari zi ng, retarding, or any other function that may
be desirable to performon the output of the Iight
emtting devices. Light source 2210 further includes a
scanner 2230 that receives output light of each of the
light emtting devices and scans each received |ight
out put across mask 250. The exenpl ary scanner shown in
FIG 22 is a polygon-shaped mrror 2230 fast-rotating
around PP , a central axis of the mrror. Each side
223 1 of polygon-shaped mrror 2230 has a high
specul ar optical reflection. As polygon-shaped mrror
2230 rotates, it forns a
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patterned |ight beam 2215 which includes emtted |ight
segnments 221 1A 221 IB, and 221 1C. Patterned |ight
whe@a@®95 can, for exanple, be patterned | i ghpCbeszms/013508
215 of FIG 2, in which case, emtted |ight segnents
221 1A, 221 IB, and 221 1C can be emtted |ight
“éggg%%ﬁs é.llA, 211B, and 211C. Emtted Iight segnents
ISAMSSP 1 B, and 2211C can eventual |y (for exanple,
after going through a |ight honogeni zer 230) be

recei ved and_ pat.terned b S 50, O her S .
o co A A RS PR e B o Rongl B & nfferit from
a ddnghtilne te 4 dubsente) @el opeical AR, syBRAQABmMpeisidg:2220C.

Exenpl ary .| i ght scanners include gal vanoneter, mrrors
(br ondbardieb-SHES GRARbY oG Eg @ s e aambp gy bedet the

el eglafi@meplisit bsHaARORERE 2PLBAEY 6DHbdree SGPOIIES segments, the
opt o-nmechani cal scanners, or any other scannjng nmet hod

t hatdijeEgje PEPYlighigpmeRHt mest Pﬁf?r’élycﬂv% 488 B t t ed

|'i ght segnBAtRlayAsERAbHIB@iie: MAS:r&BhRd ety of BRcrete

i nvention, two or nore inaging systens can be used to

si AR, BBl SPEMensy Quét iTansHT BlaNRsP asdnfdmarRroieqpdfight s¢gapent

exanpl Lup&affi édgg@bﬁgmﬁaﬁﬁ RB&LRURSeR it g%%@&%@n%@

of the display nponent. Referring back to

af t enclpthacwhes adpner flpdhaifiedude p Fpodaaly makeapsdignopidng
suf fjci. 1] donar. f ik

e arep il Al 3 1al pHARGo ) LTS o e ARAEEES: plape,
t r anbé projeciel igBOSgment ssovapabiruef indisingredriasier ofghoansterabe

repl a&grnﬁ?}ommﬁgcgﬁerg)% | Y st?z% J emovi ng a di Scr.et €
shedl™81* & processe ranster il m 905 and pl aci ng an
unprocessed transfer film905 in its place. As such,

[ di spl : be .aghi .
lei o, shade ot Prer B ET RabD o R SRt Bl e

odtpaMigheyegihbhthSRSubvamiiley the awietkexd. i N a conti nuous
form such as a continuous roll, in which case, a
portion of the continuous roll may be placed in
Posi3.i on AofiRalineEes Seem @S scidtawathefindt iénsf@of afdhtediatom
the portion in position is processed, the roll can be

a fonge s%éa tq HFuRslEHe-th Prisal dnaging BT PEF Bor ti on of t he

roll in pAsint iRkelaemBlyRe88SIrE Do chiit SiimeP ALt GB4h RS ,
it may be desirable or necessary to can%]out a

t r arpafteredtisty besainsiudinglan euipht atay of diSeTain B Euf HEK sqamegs,
920 0 oﬁt_g{ﬂéawa?i@vigg PedifinA hnld ReFdwsSR¥E LS BIRRRE t’halﬁ"?ﬁ%@ fsbrete

for exa ) n ar_gon or ni trogen_ envi ronrtent rat her
t harqutifus Higkbeagrpenss injargokimn, athiost paetially eV lappagAide
transt er Qe fobdy sty Bl i A R0 SRR Ao Rbarh PURS &
t hat may, gglr ee>¥anp e,})%neéel{rz%o n Jun gsn r a@f e gh}g%{ﬁ cal
r eactrdnsfer pland $veaspo fsmageojedted froy of diaerpleerojentsileght sigaments in
illTumnated wth, sufficiently inte [ -
¥ ,eachd t
Fur ttﬁ]% Eﬁ%s?eé ,pY\agnﬁ,htISl% %g]ected array Hévm@ n c%ﬁx%lds agﬁ] bie row, each discrete
projected light segment in a column being formed by a substantially full overlap of
the discrete output light segments in a corresponding column of the output array,
such that when a donor film that includes a transferable material disposed

proximate a carrier, is placed proximate a substrate that lies in the transfer plane,
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applications, sone or all handling, including
processing, of transfer film 950 nmay need to be

w@eoohoorsezl i n an i nert environment. Al patentBCT/pS10e51013508

appl i cations, and other publications cited above are
i ncorporated by reference into this docunent as if

reprod ull.. Wil e cific exanpl es of the

i nvefit &Eqﬁr%%é%meﬁts%hfmﬁ SCRRREHY S SAFBUE Of GnelBy f st of the
expl aaaifdrale Shateyialfrdnithe 38PELSR0 BE shbi@alenvention, it

shoul d be understood that the intention is not to

l[imt the invention to the specifics of the exanples.

Rat her, tige égtc@nhh@Rs iBtehCofCRYAN %héreﬁ[hgisfgr&ﬁér'tlﬁ'ﬂ%ne
enbodi nents, ‘and alternatives falfing within the

spirit and scope of the invention as defined by the
appegded ghah#®y W’c@fng s9stéth fr gctiv% el'maﬂh féfcaarhatenal from
i magi ng system for “sé€lective errra transfer of
afaperfiley tof sepirate dbe eptichl imgeing swtmb@mmr@ t he optl cal

i maging s :
confi gar ca P PETRpR: Btnfink Ao RHER o ARE B Paernea Ligh
pat t beanethcluidiglgttw eramere molittedilight ®gmpbuts, @hcht gmiged s segptest
out pyf. 5éght segnents, the discrete output |ight

segrrent at nost partially overlapping; and a |ight

rel ay assenbl ya firetfell divageardnge apde firsngnifdimitp blongh fiksy

of discrete ou& ut | ight segnents onto a transfer

pl ane so as t o F8IH ¥%roj ected 1ight segnent by a
substantial s umcqmagun tioergaice hige phdid @cbidyur@orlitysA6:01 £
out put |ight sego(rgt]a .such that when a donor film

t hat incl udes °§ fiedi9Pabl e material di sposed

pr oxi mat ea Bgtt Abfb@hizet Bcdia, %ﬂl@ Wb BXinBRteBniRe dSIUIAS §dambfts from
that |jes |nthetransfer ane, the projected |ight

s eqERTIPeGE5 415 HghEROmIgaRiErn e ek horoEatises hompgenizng each

tr angheka ﬁlk@c s cﬁ‘ft hxﬁi trzfn@ﬁffhﬁé"ﬁc&l%ﬁﬁdn@fngQefn@gén%d light segment
substrate. 2. tical imaging @ﬁ)éstemo claiml,

wher EPR aPH’étPHF @P%‘Pft §/light h@n@g?ﬂécﬁree tq@mmuttp@hqmogemzed light
segneRtanfidvmesubstantially the sane size. 3. An
optical 1 magi ng systemfor selective thermal transfer

of a material afthissiudl disrgence dnghn and aghisdiiysformitealongibe first

opti cal imagi t conprising: a light source
assenbly conf P%u?%g ?[{(E)ﬁ‘ emt a patterned |ight beam

the patternedd fpgﬂt futielamgemﬁl angleragd afiowthtypifornaityr yngahe
di screte out pyt g segnments, the output array
cond irection .
havi ng n col urmis “and i rows, n bei ng greater than 1,
t he di scribe ehiutifodmityiof hztchstmgm”mtté& héomogenized light sedmeDBding
part ér%lltely the the lfl?s}? Bm?(gmuy 09 each corresponding emitted light segment;

a mask receiving each of the transmitted homogenized light segments and
patterning each transmitted homogenized light segment into a row of n discrete
light subsegments along the first direction, n being greater than twenty, each
discrete light subsegment having a length along the first direction and a height
along the second direction, the mask being capable of setting the length of each
discrete light subsegment at any value in a range from about 50 microns to about

150 microns with an accuracy of one micron or better;
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a light relay assenbly receiving and projecting the
output array onto a transfer plane so as to forma

w@e@poctsezrl array of discrete projected |ight sSPOIER1085/013508

in the transfer plane, the projected array having n

col ums and one row, each discrete projected |ight

segnment in a columm being forned by a substantially

full over P&}PSBRC1HE di screte output |ight segnments in

a corr espamigit s @ﬁkéﬁﬂ%}oﬂtuﬁg@cmhm‘cn @go&@w%r& Wehte fhdts onto
a

when a donor filmthat 1ncludes a transferable =

mat erheafubgain sl pisicsiohmesnificatian of @ alang thy figleirection,
ProxXigiedys f@nﬁﬁ?§§iﬂlgﬂé?o& Bat aksdr&8 pldiecidiQight RBSERS along the first
pl ane, each of The discrete _rOJecged | i'ght "segnents is
capalslirectish, thp distanerpbeaveen sirang thetrife diseralg Praiecatst light

nat .ersjez enftsr B zn asitLd ﬂn%fém%?x%&#}&%&aﬁ%ﬁti e fﬂ%’l tha—tllﬁcludes a

optical 1naging system ereln mis

gr eattensfeiabla nowial &sposed wptimetsla darrieyiinplassdarerimpigithe
sel et t nsf ' .

o QT DS R e I S
conplighi segmerats isiogbrblesafumdneing apabifer of thegransfeiably raaterial from
patterned.light, beam the patterned |ight beam

i ncl %?%@m?ﬁﬁgﬁ?e%%ggu%nitted | i ght segments, each
emtted |ight segnent having: a first full divergence

angle and_a first. unjformt l.0 first direction; .
and. & Secdhuoptim mpe b e Drs st of B emited
ikih §@Rhis Yartia D Bvetlap 81688 the dédopd tir@fipn.a | i ght :
honogeni zer receiving the two or nore emtted |ight
segnents froman input face of the |ight honobgeni zer
t he |7 ght The BREANAESH RAMRE 6Nz wldkhh BB Filst ekkdibg it
segnent and transmtting a_correspondi ng honogeni zed
Jubgfprtialy gerpRdiquas i BA ssORbdifectigke of the |i ght
honogeni zer, each transmtted honogeni zed | i ght
segnent having: a third full divergence angle and a
t hi r & uni flbe aptop! iglaging sysien pf dlaip Y ivwhetetr Bp lighfseurge comprises
| o [

e o B G s b Tt
@mcthiott.r ansni tt ed honogeni zed |ight segnent bei ng
greater than the first uniformty of each
corresponding emtted |ight segnent;

9. The optical imaging system of claim 8, wherein the third direction is

substantially perpendicular to the first and second directions.

10.  The optical imaging system of claim 5, wherein the light source comprises

a plurality of laser diode emitters.

11.  The optical imaging system of claim 5, wherein the light source comprises

one or more laser diode bars, each bar including a plurality of laser diode emitters.

12.  The optical imaging system of claim 11, wherein the light source comprises

at least two laser diode bars.
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a mask receiving each of the transmtted honogeni zed
i ght segnents and patterning each transmtted

wheooegersbzed | i ght segnent into a row of n di SBCEUS2005/013508

i ght subsegnments along the first direction, n being
greater than twenty, each discrete |ight subsegnent
having a length along the first direction and a hei ght
al ong the second direction, the mask bei ng capabl e of
setting t tﬁle IO?I&% Hna%in %??tgn df cci%lﬁf}f € thbx%_lH easly BSEE BRI more
at any value Tn a range trom about 50 m crons to about
1250 dinde bun s pesitinedelengdbe fstditsktione micron or better; a
substrate; and a first |ens system projecting each row
of n discrete |ight subsegnents onto the substrate

wi t h ld. pr djhe opticahinmeeipgi sfstemof dainof, vdiveimtho sepond divbigendte
di rectiqn, .ther formng. a single row of n discrete
%I}gg)e] cgf(? %‘der?l%t%(ﬁlglgée e S C%F%tr?gze]tohe first direction,

t he di stance between the first and the nth discrete

projected. light segnents bei at .l east ten o
P et e Y8 el SHEERE e oEtaha o FRRIm e Rgb homeascaies
dothfrResinespablieodrat eri al  di sposed proximate a carrier,
is placed proximate the substrate between the first

| ens and the substrate, each of the n discrete

proj eqt ed Tihe @Eﬁce@ SEIPRIM s§stbih of ARADS BviRkeih AAEEt Nforélon of the
transfer of the transferable material fromthe carrier
Bt boppgenighisiPHe®. 6. The optical inmaging system of
claim5, wherein at |east sone of the emtted Iight
segnments partially overlap along the second direction,

7. Th¥- optTibe gptiahipaging sygiemefrlafm & whersin at Igasks BTHoR pigthe
ﬁéﬁ%B g%%gg}gggh&s substantial ly perpendicular to the
second direction. 8. The optical imaging system of
claimb5, wherein the Iight source conprises a second

| ens st far. I [ . eqi t -

| gt hoantkioBlicst BishTRy b of DR gkl BRI A gonicer i
tapeagd.ng system of claim8, wherein the third direction
is substantially perpendicular to the first and second
directions. 10. The optical imaging system of claimb5,
wher eim t Meheloptidil isagingsysteompiages, wehepdin thelinfuy fagé of the light

aser diode emtters. 11. The optical imaging system

PIOGCHIZRR 18 2 IS n the |ight source conprises one or
nore | aser diode bars, each bar including a plurality

fol rodi ' rs. .
° aE’Oe dTh%do%tigarf]irgzgg?ngssystem of claim 5, wherein the output face of the light

homogenizer is a rectangle.

21.  The optical imaging system of claim 5, wherein the input face of the light

homogenizer is a square.

22.  The optical imaging system of claim 5, wherein the output face of the light

homogenizer is a square.
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12. The optical imging systemof claim 11, wherein

the light source conprises at |east two | aser diode
whaos/ 00392 The optical imagi ng system of cl ai m RAT/US2005/013508

wherei n each of the one or nore | aser diode bars is

positioned along the first direction. 14. The optica

i maging systemof claim5, wherein the second

di veﬁaencih%m@twél igRsBE EYsicEnPl el 3 yereinsbe iRt frog of the light

HohfRgEniie? i7RbRantihfly pdiifel @Pthb Gt thOBEH ROl SY B6RPRAz.L! @l m

5, wherein the light honpgenizer conprises an optica

rod. 16. The optical imging systemof claimb5,

wher ejyn a -

ol | ot 130 SR BaPRE R LR, b8k (O TR B g Shie?

hapeeatizes a@chl eariged lighb spetienirbyoie phwlote afefltbom geisliintemal s

system of claimb5,

aﬁ%Fgfnéﬁﬁug$ %Qh %%%%gﬁ%%gggls tapered. 19. The

opti cal imaging systen1of cIa|n15 wherein the |nput

face,of t t. WhE&l

opt | cgl i ?}g%ll)ﬂr%%gl Wé Hgn%? o ? alm rglrngﬂ% 1%%}% go%logeﬁbz?l

hoaogenides ki endigd i gm P gen aicmg thesfuat diectian glienot 2dng thBgecond

(@g&kgal i magi ng systemof claimb5, wherein the input

ce of the Iight honpbgenizer is a square. 22. The
opti cal |nag|ng systemof claim5, wherein the output

face,of t t honD enlze |s a uar e.

opt i 28 iﬂﬁe@, @hlgg?g% fentglgt sxné%@ﬁ QOIB%GBHFI has
oba&ep&fert he | i ght honogeni zer |s substantlally

parallel to the input face of the |ight honbgeni zer.

24. The optical imging systemof claim5, wherein the

|'i ght7 honpgesiralini SIP SR &880 wRHk il ®droutt@ BRI divergence
segment by one or noreé of reflection, total interna

aﬁéﬁ pEeach gansmyigied hamassrizeddight scampRigs subsianiaLlyfeaual o H second

f@l@dlva_&@nc‘é%gle af ech%SﬁtféQ ig¥Stame!f claimb5, wherein the
I 1 ght "Thonogeni zer honobgeni zes each emtted |ight

segnent along the first direction, but not along the

secoqg di m&ﬁrﬂtﬁﬁ 1?%%1;'; I%g%%n L6l va&&mﬁeSﬁ%ﬁﬁ &1 Blergence

clai m5, onogeni zer
angle of each transmitted homogenize 1 light segment is close to zero.

29. The optical imaging sy item of claim 5, wherein the third uniformity of each
transmitted homogenized light segme: t is greater than the first uniformity of each

corresponding emitted light segment t y at least a factor of ten.

30.  The optical imaging sy tem of claim 5, wherein the third uniformity of each
transmitted homogenized light segmer t is greater than the first uniformity of each

corresponding emitted light segment t y at least a factor of twenty.
31. The optical imaging system of claim 5, wherein the mask includes a

plurality of optically transmissive parts, each part being centered on an axis, each axis of

each part being along the second direction.
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optical power. 27. The optical imging systemof claim
5, wherein the fourth full divergence angle of each
wo ca@admisht ed honogeni zed |i ght segnment is subspenuUszi5/§13508
equal to the second full divergence angle of each
emtted light segnent. 28. The optical inmaging system
of claimb5, wherein the fourth full divergence angle
of each transm tted honogeni ze 1light segnment is close
to ro. The. [ ' P SY, : '
wner n {heopfieigBRie Bl BP0 EMch pREElnE? BB ons e
filhodiegeen andd beighhdlosgetyeredcond discione shereint fhaat ledseorfeinagt the
unj f i of, each _co ' 1.1 b '
1ot LBl ¥ 1o SREA pERE LERRRRCLeRR A birenl A iR AT e v
pasyat b differant lochtiinmldng thhieight of thépart.hi rd uni form ty of
each transm tted honbgeni zed |ight segnei t is greater
than the first uniformty of each correspondi ng
em tBed IThebpticabaimgitlg sistam af clhieadll, whekachoplueidityt ofeptiyally

31. The optical. i. in stemof claim5, wherein the
“ﬁﬁ@QMWﬁB¥E&@§“3“ng%BW%Péyof optically transnissive

parts, each part being centered on an axis, each axis

of each part being along the second direction.32. The

opti¥al (THRgPHG SPeremRem ef i 1 “hERRH! P OTRRYE g o
sur@Rgel b§|a9ég9@ﬂmcgﬂabﬁetof@hﬁsﬁﬁﬁhgngmgecman@.l ght al ong

the second direction, wherein for at | east one part:

the length of the part at a | ocation along the height

of thae p ' £ :

R i o R B A S
re88ctivihe optical inmging systemof claim31, wherein

the plurality of optically transm ssive parts transmt

light specularly. 34. The optical inmaging system of

cl aid® 31 Thehpiical maging| spsiern obelaimpHk, whitsinghe regipndedptisylla
arqghon not capable of transmitting |ight specularly.

BP e optical imaging systemof claim 34, wherein

the region is optically reflective. 36. The optica

ina% g st em of n.the i on

clai m 34, erej eqi g S .
opt L¥ar 1 58S ppmeu e o QUL Db S RRERS Spsaly
diflusi¢d.ai m 34, wherein the region is optically
di ffusive. 38. The optical imging system of claimb5,
wherein the first lens systemis

38. The optical imaging system of claim 5, wherein the first lens system is
anamorphic.
39.  The optical imaging system of claim 5, wherein the first lens system images

the mask onto the donor film along the first direction, but not along the second direction.
40.  The optical imaging system of claim 5, wherein the first lens system

focuses each row of n discrete light subsegments onto the donor film along the second

direction.
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ananor phic. 39. The optical imging systemof claimb5,

wherein the first |l ens systeminmges the nask onto the
walomenofskt m al ong the first direction, but notprel/oam05/013508

the second direction. 40. The optical imaging system

of claim5, wherein the first |lens system focuses each

row of n screte |ight subsegnents . onto th . donor

{1 i ond s Aes Sy TR of R hORL B ASEere projected

lighe gHehi@ns YetegbalBfspedediaparb, wWherein the n discrete

projected light segments are equally spaced apart. 42.

The optical imaging systemof claimb5, wherein each of

the npodi sghe Bﬁleﬁhﬁia@fﬁ% @%ténh 8101860 BB d8l8 of the n discrete
substantially the sane length along the first

riPieeted ligh Se@@ntswfﬁé substepigaaly thmsaglp ARy Adenere first figgeips,
wherein each of the n discrete projected |ight
segnents has substantially the same hei ght along t he
secorfd. di Feeeptisal impging Fréeropl dleim S, MEKINRYCE gEthe mdiserete

Ig ej@ht@& ﬁgl}%\éé’g%e%s a?Eublsﬁ afl]]y‘?ﬁleesagl' %Ql%ﬁtt Horddf tﬁé &%Bl?djdl#elcggﬁ

gment ~has” a su stant | y uni Intensity pro
along the first direction and a substantially Gaussi an
prof|I e a [
i magi n g Sl);‘g? g%}c 1m§1§%§ n?séfglll V\iﬁc%ﬂnogg Wgté% ne% Eet%stgcﬁlte d%@llete
pibﬁctedehglt pegmeRchac shbsyzhmamegrnﬁml iarsita peilbstlang the Kitsy

orn1|nt nsi.t rofile and second

Pt oy G o g bRl o m s,
wherein the substrate is dlsposed on a stage t he
stage bei ca | e of nDV|n t he f rst or
Secortd di ROEPRBA magRE ATNRTE B o] SEH L s e sgeee
p&jebigd life s€PidnCRds al SUBGAdHG By ioRiRénsal @tdmlesalongéltﬁe fildd &nd
dlsplay system of claim47 conprising an OLED devi ce.
seeondafireefiiiiscal i magi ng system for sel ective thernal

transfer of a material froma donor filmto a

substrat e, the_Oftlca| I magi ng system conpri sing:
| i ght46sourBeoptifa sysipn of Cliir 2 vaetel e Stlhsaﬁﬁ ISdb%Posed on
§§§g%n?ﬁle kge be%?gcﬁ%)eﬁﬁé oﬂﬁo%ﬁ@ﬁgn?ﬁﬂé £ifsP SR diRChdadi Ng:

nor e bars, each I[1ght bar in the set
belng capabl e of emtting polarized light, a first

pol arj;zat 'Aoﬂslﬁ sﬁ&gfgﬁgn&fmct@ﬁ luﬁﬁ% ggﬁdagfﬁgcﬁgﬁge%tgﬂ of QMR 5.

at | east one Int I ng ent than
asecond polarlzatlon direction of polarized |ight

:nmdt t4%d f TR dgﬁlagl %%?eﬁn c?fnc?z}ug%% c%fnggstméjﬁlr OLEDtdQ%cecﬁet ;
49.  An optical imaging system for selective thermal transfer of a material from
a donor film to a substrate, the optical imaging system comprising:
a light source including two or more sets of light bar assemblies, each set of
light bar assembly including:
two or more light bars, each light bar in the set being capable of
emitting polarized light, a first polarization direction of polarized light

emitted from at least one light bar in the set being different than a
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a pol arizing beam conbi ner using the difference
between the first and second pol ari zati on directions

wo eoosomspne pol arized |ight emtted fromthe tmMMOT/082005/013508

nore light bars in the set to forma conbined emtted
light beamy a spatial filter conbining the conbined

emtted light beans fromthe t r. .e sets of |ight
enitters by S?‘@P&Béﬁ?@%@”@&%&%ﬁggﬁ[lglét&mé‘itﬁdtfff%at east
l'i ght beam faheieQnRAt Setn OF sdti glat em tters and

transmtting at | east a conbi ned em’ttgid light beam
from anot her sEROIYFZINg beAm compPIpRRsins h GLIgtsRE PRavseg ihefinst

the combi nedn@pdcbi®sbiiriAhldn DRAASOEMINEe folRBll BeR@ehitted
light beam the patterned |ight beamincludi ng one or

nore em tt ed™ o Yatveegrerlight tagdn thersel i dorm § ¢ipebined emitted
segnent havijggibedmf i rst full divergence angle and a

first uni forrri]éy along a third direction; and a second

ful | di ver gRafieldilien gorediging the combined euicr dight hegma fromghatwo or
four th dikegt : It G [ LA

fromt r11e fsgcafrlfg ﬁ%é[ll IE%EP ? g&rﬂﬁ”{e&g&: ai[[ %%%t a%grr?ggﬂgm z g{reﬁ h%ﬁt%gm

r eceifspinrepetspieof dight eoritters pwl teapsmitieng 4tilqghita coepinedemiteddight

an i ] | . lzer, t | i ght :
e
and tighirisamns famnga poemesign teany teqrtgaed igd bbanyhicluding one

segnent from.an. qut put face of.t i ght honmogeni zer,
caon ot paireieDith btonls S8 hicBelrBbon PG ng.
third full di vefigefddianghe @agl aad b firdt dnifdtinit9 atonk ¥ third
along the third directjon; and a fourth full

di vergence andgt'&“AMt®% fourth unifornity along the
fourth directipgcotdrall divefedndéninglonnd & Yecohd @afhmity along a

transm tted honogeni zed | ght s_egrren]tg .bei ng greater
than the firstiOWk} figHPLyhoRird dieFriies Pyiag fibtmhigom the fourth
emtted |ight geensnt; a mask receiving each of the
transm tted honogeni zed |ight segnents and patterning
each t r andhehtPeRORBHRSHERFY B e QGRrT BetErticd iehd segmegty from
o,f N af inpGf BtEor thégll'i]éht ﬁ&ﬁ@faﬂﬂ@ﬂ [ li%h%&ggﬁzérl?ﬂoﬁlggenizing each
direction, n being greater than twenty, each
emitted light segment and transmitting a corresponding homogenized light segment
from an output face of the light homogenizer, each transmitted homogenized light
segment having:
a third full divergence angle and a third uniformity along the third
direction; and
a fourth full divergence angle and a fourth uniformity along the
fourth direction,
the third uniformity of each transmitted homogenized light segment being
greater than the first uniformity of each corresponding emitted light segment;
a mask receiving each of the transmitted homogenized light segments and
patterning each transmitted homogenized light segment into a row of n discrete
light subsegments along the third direction, n being greater than twenty, each

discrete light subsegment having a length along the third direction and a height
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di screte |ight subsegnment having a I ength along the
third direction and a heightal ong the fourth

waleoeobisen, the mask bei ng capabl e of setting PEOEUS2005/013508

| engt h of each discrete Iight subsegnent at any val ue
in a range fromabout 50 mcrons to about 150 m crons
Wi th an accuracy of one mcron or better; a substrate;

and @odd thé Fouk® AFedia tBEMPSITheR dapgbleafabiting vhedéngth of each
di screte |ight subsegnents onto the subﬁtr

W th
pr O] dsqrety Hglﬁ;éﬁl?ﬁegrpgg f Va]fue gh%ragg%ﬁamta %utgh %p%’fmons toBbout

di r edg BRronk Meth @R YcducoNeheAniBidAdk Bette@w Oof n di screte
projected |ight ;ggnents along the third direction,

the di st anBBsEsEs n the first and the nth discrete

proj ect ed, 4sgbis sﬁ&grﬂ%%j&tiﬁg efX0 rék of Bamtrete@ight subsegments onto
mllimeters, such that when a donor f||ﬂ1%2 E%ﬂ,cludes

a t r tnstbstatsvathrarepition meaibisation 9 oBkHLARE PR,

is p ' bl yeIan § dlérStthe third
S CHEREF QRO TR et el g Qo
pr oj dirdosicn,|theylistance getmnes the Sire aphibp athaliscraRipreieAgd deht

tr angf & rent%fb ithh Gt l%,gs?{éﬁfrrﬁflﬁ@te%, q@cthecﬁéta&}hefl L aBd: Iﬁ@m(ﬂ%{t idcBides a
onto elgﬁle SUBS?I‘ at e.

transferable material disposed proximate a carrier, is placed proximate the
substrate between the first lens and the substrate, each of the n discrete projected
light segments is capable of inducing a transfer of the transferable material from

the carrier onto the substrate.
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