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WD 2004/ 065218 PCT/ US2003/ 040028 PACKAG NG AND
HANDLI NG METHOD FOR OPTICAL FILMS Field of the
wo poogf6i2esr 5 The present invention is direct edP€@DUS2003/040028

opti cal displays, and nore particularly to an

approach for packaging |ight managenent optical filns

used in optical displays. Background Opti cal

di spl ays, such as liquid crystal displays (LCDs) are

becom ng [ ncrea5| ngl y commnl ace, fi nd| nI use, for
h) 2 11

devi ces rangi ng from personal d| gi tal assistants
(PDAs) to electronic ganmes, to | arger devices such as

| apt op conputers, angidiFof e ihRintichd tel evision
screens. The |ncorpo—a't‘_“r'l'"_ﬁt“r T on managenent filns

i nTle pp&semlainv@n@pha&dmemedé@ optl@aj wispays angpmovegarticularly to
Dff

an s e AL A ORARE i R DA Ao SptREP ifts L84 By ontical glsmlavs.

pol ari zers and diffuser filns are useful for 15

i i di I t put | i ,

1T uni nation uniformity _%&s%gaﬁag angle. and overall

t f

Rarsi éﬁé%&%%%ﬁ@“m@ GRS ESpRRRIA LT are beraming,

mcréﬁsmytly Oﬁmﬁ&ﬂ@l I 18, tﬁ;?ﬁglg udes forldearhplghh nmi@t@lmbnés] hand-held
ar e i ca cked,” one
comppian SBisE oo ARtk Pl duiDRs At (Eas 8 R nic
gam@BSﬂd Iasgerﬂéeioééaa{t.bhca‘s léptdﬁacorﬁ;ﬁhtem anel l%(blln‘n)m&ﬂstahd television
ar ul a sired o pes f or.ma

scregis ot b taralion oF i i diae et ios oL SR GRpldyiEEioes

resuftgin Hﬁpr@eeﬂ U@plé;hpeﬁamémdw Riffdrertttpeadof/filats, smmwg
S r.obl ens cl udﬁ inte

prisaficaly sfuclus BUES: et hGon Ripre o e so it inetul for

improvingrdisglap rrarandewrgl sad:h aptduqalt Ilimlnmceaillunﬂnatmd tnifdramity,
en_renovi

viewfih R and SR Sotes8 SRUATNe St Uct DR TG Vel PEPIAUES
chariaawristicbmiakehhetd@vtde ¢dsterdoapeand magelssircrease battery life.

oo Tl AP 25 RS S Sy Rbuy ek fhe by 5B, o the dicpay
framdavetgedn afbdclkdight bmbﬂy@mb&hﬁ flatpaseirdisplayit dhiecstack of films
can S S S P ey A o
manBEIctWBRDPS&rsP40ES however, several issues can arise from the handling and
assembly of several discrete film pieces. These problems include, inter alia, the
excess time required to remove protective liners from individual optical films, along
with the increased chance of damaging a film when removing the liner. In addition,
the insertion of multiple individual sheets to the display frame is time consuming and
the stacking of individual films provides further opportunity for the films to be
damaged. All of these problems can contribute to diminished overall throughput or to
reduced yield, which leads to higher system cost. ‘
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Sunmary of the Invention In view of the problens

i sted above, the present invention is directed to a
woewd/opReekagi ng net hod i n which several opticaPCT/UB2083/040028

are bundl ed together before insertion into the

di splay franme. This bundling makes handling of the

films easier, 5 reduces the nunber of steps required

for assenbly of thguﬂq',ﬁghﬁgfg@/igﬁ?;nﬁ&duces t he
chance of damagi ng ' ases yi el ds.
CGelmevialvlof the pmlhjeras dinted ahavet, itmnpreskeat wentiop isctisgrited to a new
stacks of two or nore  |ight nagenent, f.i.lns ere
paoioftaethad i uiton meveral pafie i8S s puorer taFhs! el
inseA®hAntodAB SPIdy frafhe: i@ébrutn'd_ﬁh'ﬂt;1 ?fﬁal@%hﬁéﬂdﬁﬁ?bf e filAs easier,
d dtoalight film

Invention Is directed managenen |
redupes kgyeumber phategis rgquirerhtorwissamblwotinedisglay dewice raduces

acka i ncl ud a..stack..of at |le first and second
the %\gppsgﬁ dﬁm%f‘i_ﬁ%ﬂ WH’_%%’E%@@W%@%W@@%' and second
Vi Gehagilly aiheasresentdhiditionieldtes t® patkadit@ stacks @wd or more
area. There is a zero-gap bond between the first and

light seantagenaent flas, wherssat Igasijvecef thatfdmadonded tpgetheprsing a zero-
a 5§§§nd viewi ng 15 areas. Anot her enbodi nent of the
gap ntion is directed to a display systemthat has an

i | Ongipaaticudar embbdingerdics theinvention isditected itg@btlight management
. managenent unit dj sposed between _the illumnation
film pagkagsdgr m%‘aﬁi‘%ll'gﬁ withyin atcbsm%aﬁbe If'ﬂ'@tﬁacb%% i!rrféuciefso%stack
¢ : . . e i N . t
o s et MU0 g, i SB10M s Wi
areasnn atigomedt tpfonnad staick viewing iangg.r €hprcisiaveeratgdehsnd between

first and second vjew areas | lignment to forma
the fiptand SoeandhgpUras fires i Higdedha iR RpcaneigNing
the display wunit. There is a zero-gap bond between
area : . : . .
the first and second optical filns disposed outside
t hdnéihes embradimenboftheiimvéniignas directedriotehdisplayaysiarativat has

an o O BRI e gt ombilBwen
the iilivalnddien unitdPinedisplas undng Wigmwggmp ffdrh ARe illumination
h respective viewi ng areas. The nethod al'so

unit mw%euﬁéglam ondi igie: light managenent uddoeludepei dack of atisast first
anc B oA THEE AOR B AL P Sl Bparoas
aligrinhenti tofeimh iacstacie vidiWiRs desh datrespondlig tae ARy brdd dithe display
unit. There is a zero-gap bond between the first and second optical films disposed
outside the first and second viewing areas.

Another embodiment of the invention is directed to a method for stacking
optical films for an optical display. The method includes providing first and second
optical films with respective viewing areas. The method also includes bonding the
first and second optical films with a zero-gap bond outside viewing areas of the first
and second optical films.

Another embodiment of the invention is directed to a light management film

package for managing light within a display. The film package includes a first optical

2
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30 package for managing light within a display. The
fil mpackage includes a first optical 2 WO
wQoe4nNees218 PCT/ US2003/ 040028 fil m having a PCT/EB2003/040028
surface and a second optical filmdisposed over the
first optical film The second optical filmhas a
first surface bonded to the first surface of the first

film H%hﬁ & f|r§t étﬁfﬁféée 8nd %rs‘ec%ﬁél g‘tlbﬁi‘ RONGispOs&ELBY S thé'fﬁg’!‘ diﬂlcal

portron of he second op tic I m renmai ns unbonded
film.t dhelsecond gptloaitfnmdnaa‘a |fmat saﬁmbbede@m@ﬂm firshsudéice bbthe first

optleqrf\ﬁﬁprf#%tn;e'(;ﬁ g%\'pr r%t lgcg S@cgg’(esgﬁ/llev}llmsym on pgﬁ}e sktond optlcal
film F@rﬁéﬁ%'ﬁi&bn@l@dt’co@héﬂfis‘-!%%tl&ﬂtfmen the IIlum nation
unit and t di sp Ia% unit to manage |ight passing from

t hAnpthe mﬁadlmnt ghthe inventios igidinectad fond dispiayesystemt that has

o RPROR Ao 507 ARG Blodhh et b gba boweon

the illamiln”alloa driit sid e displiyamit tb mea kg I’?ht#ﬁas@mgl fe@h the liimination
ei ng di sposed over the first optical film The second

Nt Gy e iEPIRY iR S IOt TR agaIR e B D REES BLStBRE of o @St first
and %lé&%ﬁ& Sgﬁéaltf{\ﬂ ffhesﬂrspcgﬁlc‘é?tlln{ hé\gbﬁtah st guﬁa%agn{i 'tﬁe%econd

e secon
opti¢al ffim beirey disposéd puedthedirstapticat fim. Théeisesbnd lobm:al film has a

frst SIGRGS RARRGLIRATE et pufase BEibedse: SRlicoh gt A gere-gap fim bond.
A céf/l‘lt«]gmléﬁﬁgdé&%ﬁ ftﬂ_@§em%am® HeRSing J Hoﬂdee Q{) e first

|rst S a secon
optic¢al ffimdi sposed over the first optical film The second
rface,.bond the fir

cupnafier smiaimen o Hedpyselion s Akl o 5 Bt Bapegdment firm
l@q@l‘oﬁt oget erﬁ@(‘it Wtidangs$18¢. frhé%iacﬂﬁ e%’?& SRkdtOkical film

A center view ng portl € Seco
haviogta firat surface, eeaded agcanthoptitedfiln? disposed @VEI’ tm firspopiic! film.

The sizodte SRR At pAee baBRad S s kARt SFirgrt

optitHl filth byaa gérePd&Y bordifgihéanrRe kaadin fgrtﬁlelfﬁﬁsarﬁl séasHid Gtical
at |least first and second opt,i cal havi ng

filmg toggthari Vecentes viexiag eeﬂmcpf\themﬁ@ncép@a@al film remains unbonded
totf%lﬁrgfqﬁmal h?%form a stack viewing area. A zero-gap

ans r bonding filnms 25 between the first and
seAan’dhetD ettsadiment oBthesindérstionsie dlireatet] @ea tigiet rhbhagerdBt film

packa Cof%r mavr{a%\f\fwgnﬁght wVﬁ'un a display. The film package includes a stack of at
least first and second optical films having respective first and second viewing areas
in alignment to form a stack viewing area. A zero-gap bond means for bonding films
between the first and second optical films is disposed outside the first and second
viewing areas.

The above summary of the present invention is not intended to describe each
illustrated embodiment or every implementation of the bresent invention. The figures
and the detailed description which follow more particularly exemplify these
embodiments.
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The above sunmary of the present invention is not

i ntended to describe each illustrated enbodi nent or
we@npeizngl emrent ati on of the present inventi onPCTN82003/040028

figures and the detailed description which follow

nore particularly exenplify these 30 enbodi nents. 3 WO

2004/ 065218 PCT/ US2003/ 040028 Brief Description of

the Drawi ngs TheribPBeSErptioRtf the mnggrrpl etely
understood in consideration o e ftollow ng detailed
d e inpention olayee inone cempirielyamderegipod e considaration afrihe

oo RN sloh 37 7S TRARAUPBGA5 308 s fhmccton
with flc@codfnSeiyaitpdisahdd, ih MhieH:r ates a |ight management

filmunit according to an enbodi nent of the present
i rilentli sohenatically fuskatesea disalayynits | ustrates a | i ght

e L S R s g
embbdimesit bhtrespeseapinvestomf a |ight management film unit
according to an enbodi nent of the present_invention;

FIFdG. 2Bseatematically illispatasen tightanaarggraent fan yhikacesrding o
j ' ' enmbodi nent of the

anotﬁéi@@ﬁ%ﬁd%@ﬁ%ﬁ?@ﬁ%t frglegc rc‘a’malti cally illustrates

arfiGhérsehebmaticabiy tilusfratesd topl dgwiofia light Bnarcagemdemigiltnounit

the present i venéi gﬁ] FIG 6. schematically
accofqling 4e A erebedigiehE PLINERISSANHBMENMIN 2 syst em usef ul

¢ . - aht y=© = _ _

a?f:lgr' i ng eﬁ)at{éﬁ!ew&%gﬁggipnveint [ |gﬁ?@g¥]gfbg|%légumt according to
an esodimentoefithg prédant imandionpbne enbodi nent of a system

f ufact uring. i ] mstack accordi ng t0o t.he :

oragh s sarieputioni 1fslrpled SfeSRPRaMmR QARG vl ¢
accordifigitd 1 bied@nt MvaRB&®PI € to various nodifications and

altéernative forns, specifics thereof have been shown

byFiap ethesatigally iliustrates aoaneiad smbediment of asystem useful for

‘manﬁﬁiﬁrirﬁgg }l#ﬁéﬁ?f\%ﬁéyg%@f\bﬁ@k gcgoerdw{édt%rtﬁé%%ser{{%@é’rﬁfon; and

FIG. 7 schematically illustrates one embodiment of a system for
manufacturing a film stack according to the present invention, using ultrasonic
welding.

While the invention is amenable to various modifications and alternative
forms, specifics thereof have been shown by way of example in the drawings and will
be described in detail. [t should be understood, however, that the intention is not to
limit the invention to the particular embodiments described. On the contrary, the
intention is to cover all modifications, equivalents, and alternatives falling within the
spirit and scope of the invention as defined by the appended claims.
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l[imt the invention to the particul ar enbodi nents

described. On the contrary, the 25 intention is to
wa@onwen6hg nodi fications, equivalents, and al t BCTVEE2008640028

falling within the spirit and scope of the invention

as defined by the appended clains. 4 WO 2004/065218

PCT/ US2003/ 040028 Det ai | ed Descrl pti on The present

invention is applicapi@ifed Bé Sn such as liquid

crystal displays, l'y useful for

r é’dimcpmgenhlevemrmms applisaldpdo ldaphayse dutb@srigkicherysiat Hisplays,

ano gt el B B S 008 B i sucn

dlSp| spl ay el emant 102, such as a liquid crystal display

ane which is ty Emal |y sandwi ched bet ween
t\ﬁodlgp ssmstaqrerwo isseheratieally, shaven i Bl@.dy Ehesystem includes

in eictifonlteaispiaf PR TR R dice Pt S R IR oP cBfel. which

is tymmy@@hHWIdmém@ehmo@w@\yé@ a:in@mot@tth@rm@méﬁélement
i mage. 10 A backl i %ht assenbly 104 nay be used as t
@

102 rpay rm%m pgserbing pelarizeys abigye acmdstpﬂlgv the &dhpanelto pipvide the

e Bl ST el oot ARt 8o B e
f X batidighs assérablyi 4 inbg benmgel dothreprirhgry lidig sdu&w foy the
el epent 102. I n one particul ar, enbodi nent, back] i
display slempprt 1ﬂ?4°ﬁ~a@ay b HFRRI TG Ui %ﬁ%rﬁug hdbe ﬁ!lsﬁgabelement

102 J\/hélmh ﬁlﬁ ntaarhbl%%h%&ethégﬁegﬁ@%eggt ueﬁénay% fo,;med by

rmrereleco ayers
the ddap&p} agnwrt1®2 10®@nerparticylar embbdtmemtobacklght hasernbly 104 may

inclufig Sy erh gl Sach g 0 souEser b0 e Tl i §08, and one or

moreor‘éﬁb&ﬂo? r§ 9 1Dh%r§inﬁ’®rg%§‘éatﬂfgéh%egﬂéﬂﬁy %??tgmlﬁ‘% i fhany

l'ight gui'de 108 directs t rom-t
applisationsds 1bat thp total thigkneassef 4lys systea0000 bowanals Ateordingly, the

light ggHr?:g@ gel%%%pnqyrp&%ﬂo%hagagﬁrgldelcﬁ‘%g%hp gu189y108 and the

light oualelﬂma@étﬁs the ligist fr thalgif ouirdd hosu Ethﬁ)ddi*ﬁthes stem 100
g glsp 00 with %Vhlte b% i n_whi ch%case yg

towagiﬁfheey ey slgmesrt. al tiq i M@@gm 1068y kesaay sugtalde type of hght

sour, S maF PSR 0SB ig el fup i wrte

light,didcmeade tHeigHtisphtcet0gimaltie & fluprexcederhn, tdh array of light
diffusely reflecting regions 112 that direct

emitingoMPeas WhagatColrs dee 1eed Enarogisiceyenitg lightagr he l e
In the illustrated embodiment, the light guide 108 is provided with diffusely

réﬂecting regions 112 that direct light from the light guide 108 towards the display
element 102. The light guide 108 may include other types of elements for directing

light towards the display element 102, such as light extraction regions on the upper
surface of the light guide 108 facing the display element. Light extraction features
may also be provided on both the upper and lower surfaces of the light guide 108. It
will be appreciated that the light guide 108 may be in the form of a slab, as
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25 el enment 102. The light guide 108 nmay include other

types of elenents for directing |ight towards the
waleapledziel enent 102, such as |ight extracti onPC€EYSINF040028

on the upper surface of the |ight guide 108 facing

the display elenent. Light extraction features may

al so be provided on both the upper and |ower surfaces

illustﬁteﬁ hgutl A gtglj 'b@em ]aQ)%thértgeoWlétW '?@r é%b?ﬁﬁl%' e@%@gé h@ﬂso other

1T ght be in formof a sla
devim IZ'@ISMJGO@M'&) W$mﬂgm3fﬁ' @ndb%ghi tiom@sds ﬂl&adl,Splaytelﬁmant 102.

~ OthetariBad il b SECHIGHE deserily RATRISR 5 USe Gy example, the
baclﬂngﬁﬂégsrefmﬂuyméy bé\f@rfnﬁ’éd WAtR o érfé)ﬁb!f l@hﬁiﬁemsuﬂ&?ed ﬁ(tj@gwtable

nbodi nent S of” backl i ght assenbl’y
refleptive exdiypl While rhreeretaare laevgral omémlpps ﬁ@@th@edemm@ﬁbackhght

asshpl EnGEER Aoy Bed BTkl BP0t BeBahdlr AP hEpRiont assemby

is ndtfrnponantffor tiepredesit tivepfiomackl i ght assenbly, it
shoul d be appreciated that the sglemfl ¢ design of the

babKIURT Céélgbhmewagem%fﬂmmfﬁ— Rical mtefmeseslrt@ma@n the
baclil@ﬁ?%%q%‘blyﬁtogtﬁﬁg@ @sﬂgl mg%iew Inéhd[ﬁ’igggé&mfam film

stack G44anthet light dhapdgementdimrstadio?214 typicdllyguntams agaumbér of films

I m1Q stack 114. The.l t tfiI stack 114
to ol vaN0YS GBHEcaraPtoANGRO 416 RoToIdeet e e Rplay eloment
102 o} BB i 1ReAgS AL SsiBEy Iy, bl 4 it ffsor im
116 rriihagjmtehﬁfuéerl fﬂnnsmay bermsedi todelp bomogenie thefiftessity of the light

116. d user filmmay be used to help
pasqﬁwaép]roygh-{ﬁgﬂg i‘L -of the Iight passing up

t hERHEN 18 1imh§éyﬂ§é<st1&&urek5ﬂlﬁi§ ghch %%vﬁig;d? PAR ofBlism-

+ be structured filnms, each having a row of
shapgthriesi119 benning ancmasu itsguRaTesisface s Tlhpnmsrwhfaaeé ribsHelp to

atredtihS TR ERRRIS I olF R 150 RR shafen G TR T of the

film @18 té@irech mém%wan reditdctioh ﬁdﬁ@lldl t@tHe pl@ma cﬂ'th@‘ﬁbbféﬂ The ribs of
| ane of the f %ure he ribs

|lel to t
the fvp %r 1?2012@ ta{g@aﬂy grieaged nenrpagiel ta dhogsaebihediim b1& hb‘he ribs of

o A 0o 4 e 00 g o

the fille120 heslirelct tHehligHtiin endi@tioe pergarididutar fol thBtplame af the figure.
dlrectloP %erpendl cular to the plane of the figure.
Thishpy bREGIeRed tras A ePased nugtiesondgueatione (i aaother

embbaM&RLhEE swn), h&RYbREI 18 and 120 may be substituted with a single
structured optical film that redirects light received from the backlight assembly 104.
The stack 114 may also include a reflective polarizer layer 122. This layer is
useful for recycling light from the backlight assembly 104 that is in the wrong
polarization state for transmission through the display element 102 as image light.
The light reflected by the reflective polarizer 122 may be diffusely reflected by the
reflector 110, with some polarization mixing, so that at least a portion of the reflected
light makes it through to the display element 102 with the correct polarization state

6
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enbodi nent (not shown), the layers 118 and 120 may be
substituted with a single structured optical film

w0 bai/oseds rects |ight received fromthe backl i Bgt/US2003/040028
assenbly 104. 25 The stack 114 may al so include a
refl ective polarizer layer 122. This layer is useful
for recycling light fromthe backlight assenbly 104

for ubBds lm‘égbﬂlghhelrv\édtﬂﬁon F@bél'éhéé‘ﬁdrpé’orﬁieﬂe? Fo?'éxample a quarter
transm ssi on through the display el ement’ 102 as | nage

wave rejarder layes maybe uset te coaverbihe pelarizaticscef the light reflected from

e BRLALETRYaAS 1Y, i EHHEF et £53 e S e oo o

refleelivd selatizér, fmTdxapipl@t rhbRi-pEimeE [5@r fn | 4 BhbleBRYRSHdIArizer or a
through to the display el enent 102 with the correct

ere-lggd 3igeron state 6 WO 2004/ 065218 PCT/ US2003/ 040028

corhe SR TATRAR aldelbiudb bR diftse SrEg) 302 Bhe Pasprred to
as thed'zober sieed”. t he diffuset shéet 1201 lértyﬁméllyoal r@?'ﬁzl‘gé]? ¥\Peleﬂkfﬂ|ffuser
ol arizer he

The (iusGEeReats JdReanc, 124 Tay biayselul tormaking e dunyipation of the
dlSplé?%b&ﬁ%ﬁ V’R)Zpﬁﬁlgcﬂhfﬁf the\FEwEX aif'Eh@ula H@ﬁétbdgﬁéty@endlrég on the

[ayer esteric polarizer or
actuaiciyatanz eiesngﬁheoseaaﬂ«th&bﬂemmytsabpmsentéwblyelaayam rnes 124 may be
|fflaaer sheet ,1 rred to as the ‘cover

missiigs apded %eoroﬁUPPﬁ%?do E&tﬁqr HNEEORT) Glerpents.
r G\Nﬁh's‘ﬂ@h)é mﬁagtaek f1f1|43§éch off !?1% dﬂéér{a%@ tu:%%ﬁﬁﬁf (#el’é 13824

may be usef ul king t
mUS’fons mda&dltaﬂl%’emrtam@ ﬁtnm cﬂsplay framdwéumgawanufacrtumu oﬁince it is

L LT R A

display: thidlfesaathediadivitiLis fites 1364ed thay b@rmée@%w Hh‘ir‘?dA‘é"at x'?esult

ot her functional elenents. Wth such a I'm’st ack
the "&l\ﬂﬁua‘ffllmﬁlfm%émxeb@ paw cahichicam reaylé rrsmmn@seﬁmlfmuﬁy in

nancfi S4B 4 S gl ToBEl 2 A Tor s e i
layers lfteniiankngesisefopticel fimbﬂ@néli‘éﬁ *tﬁ@ﬂ}trddmchéﬁléﬁ%uﬁ‘ééé Aefects,
15 di spl ay thl kness, the individual filnms 116-124 may

suchigs ﬁﬁﬂ@‘g h@g o) deRris mayscomprasyise totaf systemdparfarmeancei | Gften, each -
film I%}?éf*r i5 ?ﬁ?\ﬁdé@)fv:tﬁﬁdé]ﬁg%'rdegﬂbf&tl%‘qn&%s WhﬁcH ﬁggpéé,g%%ged prior to

processing
insertiom intg thabaf:ldcghh mesembbo, Tlteeaamoﬁlhmeelﬁ'nbk/m aﬂrc&w fesulting

inserfiog iadat BaRKIER: 3seRbl Gt exese the seicale feyiarahest of
poterﬁ%l’ M&jé@d‘f SSTER iR &Gctiont atxatHSIbE B BEEA QRS ficifdd §tatching,
lint and other debris attracted to the film surfaces due to the build up of static
electricity. In addition, the removal of the liners requires additional fabrication steps,
and so the reduction in the number of liners to be removed results in fewer
manufacturing steps, with a concomitant savings in manufacturing costs. When
multiple film layers are incorporated into the backlight assembly, the probability of
creating/introducing a defect can grow ever higher, which can result in slower
manufacturing throughput due to excessive re-work and higher unit costs.
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20 filmlayer is provided with dual side protective
liners, which nust be renpoved prior to insertion into
w0 b@4loe2lks | ght assenbly. The action of |iner reomDVs1003/040028

and the resulting insertion into the backlight
assenbly can expose the delicate filmto a host of
potential nodes of defect introduction. Exanples of

SUHis RREAGOS id AFbMES t6 Qb?&ﬁ%hﬁg to blihafin aga%*’ldﬂ Stical film layers

debris attracted to the | msurfaces due to
and/qrcapppenaits i oslesite dnprayethandling aadifiniab backlmt/sgstevaassembly
eﬁc@ﬂ he liners requires additional fabrication steps,
! 'so the reduction in the nunber of liners to be

r @ma@tm@@ of bendlihg @Riple OBTYA R5lers Iriwjdiiﬁ%erthtéh d&dhesive
conconi tant savin i n manuf act uri ng costs.
layerhgtween eagh mtm%i}gm% the adRedve taver saay ke acm@ e entire stack,

I a Lity
rom BRGEK0 8o RSTAL Vet RARRE ol angss gfac or may
be pamtemdad ouer thesariet ofrsomevesll SPtheefin lagéns: i ng t hr OughIOUt
é}l-’i?}‘ cesswe re-work and _hi gher unit costs.
2

QB@G@@@@Q@@@bsh hille rhun@hngsbut each
adhe?%v?%;fé?dadd% SPRICRARBRE fH?cl@xté@ fng:ra‘gg:o'f fl‘géso%ﬁ"o‘f 35 um or

ayers and/ or conponen f OVE
moreh Butth a]gargadncﬁreaae wbﬁrdxdwegalt thiolstessaiisise filbh wtack may be

| |
undefisgpif Ml fioaduonRLEHen Herlnin BarAse Ishked Sbblsetings ihere
the tieagiessfoftthe fifrh 's’c'@ck S-H&II@QQ%%'SYI%I' EBSéTBDé | AlRo 2fHeCstRiition of

the entire stack from ed ge to edg
an acﬂ'@ﬁ\/(el lgyiestosa e’ﬂrgctun@:i surfaasr magdgsu;lt wf an hadesxeaﬁie, mgmfncant

s, BB bt B Ao e
cancelgut it eeffadtiveptopbitiag altbyéthepc Whu@dth%i Y\?dlréé’ g él?é’c‘tgf films

an increnental thickness, "typically of t e order
that haves strugfurast eefra@uuﬁ srfage, guichrfime asdhemprisheatisvidmal 118 and

120, el e G i sB ot B A A MR PRt o

opticalfiins wdrenise sippraacht M%dnhlir%ih@&’ﬂrrﬂéyéﬂ%%@éiﬁ@r fh‘ieﬂﬁiélns the
shoul d be as snall as possib Al so, the addition of

desir %ﬁ# r %fm%'ye\péop@gﬂ@s of gny Séiffa% strueture anﬁa@ertlﬁugarlwes space-
imie B RoHS: EASI & ATIURRRS o Y Sk ald " L1

m&nepazhatly td forading el bondedtfive stedk 200 Ia\t@or@i@ﬁf ﬂ1|e€1§resent
inverfipg & RN iy dysIFRRRR o on A ERNUS fﬁ%gfﬁtsmgﬁe;ént@ﬁerent
optic@Faydts aBhaPBE Buhd iB lidAtmaRdgement film stack in a display system.
For example, layer 216 may be a diffuser layer, and layers 218 and 220 may be
structured films for directing light, the orientation of layer 220 being crossed with
respect to layer 218. Layer 222 may be a reflective polarizer layer while layer 224
may be a diffuser layer.

Bond 230 represents a bond that secures adjacent film layers together. Bond

230 may be a discrete bond that permits the presence of an air gap between
unbonded portions of the film layers, for example where the surface of one of the
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120, may be conprom sed. Instead, it is desirable to

buil d a packaged stack of optical filnms where the
wapmroes of bonding the filmlayers together PEI/DEZ031640028

the desired refractive properties of any surface

structure and, particularly in space 20 limted

applications, adds little or no thickness to the stack

filmg &Bdﬁgﬁ‘)gssﬁ cfd?g, %h%?ﬁlr‘g@pfrﬁéﬁbé YsBf D ARAntaining B efficient

accor |ng to the present i1nvention is
operatibe wf cedain gptical films, suehl asrstiicttired Apticalfims 2tbang 220, for

redlrgcfJ ﬁgﬂntgdlf ¥ enetvﬁ? ?ﬁ{zgﬁﬁs%ﬁgﬁér %qr}gy; Z@founéj |ocated at

one Bfnt%k‘élﬂﬂ e\)e?éllgi n@t%fin @,%ielbﬁ life 6'rbfedﬁﬁﬂné Fdﬁérn @the surface
ers 21 be 25 structured f

of th@. fy Headayerg 21i6gh24. ttrmay) alsemaa@dwt@@eo@f@rpqsmmmaq@ond 230

G T R O

registtdtionssiemleatselor niksUnHing3fe omded efdck mmmt@i thiddisplay frame.
secures adjacent filmlayers together. Bond 230 may

beAn exPanded ¥iays showing aengi33y wegne%emaaﬁalb/rﬁtwqtured

o 8 O 2RO AP A Bk LT
embbﬂﬁﬁétﬁlﬁﬂ%ﬂ&n&@ﬂ&ﬁ&fi@?ﬂdﬂ@ﬂ@% edfelofthe prismatisally structured film
266 e Hk AT Ad SPEREIZERN TR Sp o dietuerpdns fims 266 and
270 §8hhg%hé‘ ?hé”ﬁ%atl &hstﬁx%tlﬁ’ealf%%%’dn%&gﬁé‘h il pAESi

|rect|ngI| ht towar eaX|s 32
theremrd)ugh dubdked hot aﬁdmmiﬂwéztmchmyzs lof theofilan sthclit  one

or alon several, po in either a |
P Btareh RSP Hanes Gl iadl fieduBe by Prantthe sRlpsiation of the
opt|e°e1 @ugﬁtg -of Itl‘ie g?a)bkéb $Bmbe F%?'\éﬁﬁﬁ@(lae Qufe [saRER itd 'r&!!héé“t%e
bond hin side tabs of sonme or all of
presieageof cgn’@rmaant &r@hlesd:ﬁwealy the Blonssibay maa/slead to Newton’s rings.

Furtht oy o oF LR e RURh G wap S wyh s

helgﬁt barationsQo b@@M@@Weaonf lféﬂ@tdrﬁﬂle'aé lﬁtds&lsbléé(ih U.8! Patent No.
266 and another film?2 is schematically illustrated

6,322,238, @Jcozsorated harein foa r@f%@aﬁammso erﬁ:@sm’matﬁ\s stragturerbfiim

5 SR 85 B PR SE e LT
Patdrt INg &)771828 ] ihodrpdestedrttbreid My eesrents. t he

prismatical | @?tructured filmto redirect the lig
pab¥Tergnt WH@%I RPBe #S0 Ay badisedneachatiwhisht adds % SIgmﬂcant

thickrfllsS O 85 fiftd stdeR. fAt tH: 48K the bond 230, there is no gap between the
film layers being bonded together. The film layers are bonded directly to each other,
and the bond may, therefore, be referred to as a zero-gap bond, or a direct bond..
The bond 230 may be a thermal weld, for example formed by ultrasonic welding,
laser welding, or the like. The bonding element 230 may also be a solvent weld. For
example, the optical light management film may be formed from an acrylate, such as
polymethylmethacrylate, or from polycarbonate. Such films may be solvent welded

using methylene chloride as the solvent. Another type of direct bond is a crimp,
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Different approaches may be used to reduce or prevent
t he degradation of the 15 optical quality of the
waet@askext1$i | ns. For exanple, care is taken to PEUSH03/040028
the presence of contam nant particles between the
films that may lead to Newton's rings. Further, one
or both of the surfaces that touch together may be
whefé’ ﬂ’n\é‘ IQ?@PSVBéng BHﬁBéd 1R ardariniddPoSpre9eheiey8ment of one
for exanple as is discussed in U S Patent
|ayen\mlatw@132£hem*®$r i ncor porated herein by reference.

o BJon it T A BLnGEY slask SMER IR b e EPufY MBsentecip FIG. 3,

shoMﬁg Snhype foﬁMés$fllm BRESTBONOThE filkd i@ stheic Rape bAb e more
herein by reference. Different types of bond 230 may

peripherakiels 3@ée hT st talsi 34 mau dakryorinegny diffarant shapegndgber, and

‘|ocaﬁc§n ﬁgﬁe@%hg}e ) m@én@peﬁelctc{é%fqﬂ éfethgfﬁntagglaﬁg go ngée}gn’f Qge‘?nbly.

The talges e mayTrevidel ancomeientairea o hokidthei gtack B0 daringesembly
ot her, 25 and the bond may, therefore, be referred to

or inggegtions GHdJRaY Blsede B$ecbfq1.r¢9'§term@ﬁae film-stackwhan paeunting the
sack e IS TH 4lchhlt feRbend il erp-gan ponds a0s

are lboatidrig tie¢ enemof BddabaB0dl dio the case of aemilanektils, Boy opening

308 frb%gl@emgrgr%%g ' C%Lljpggﬁé@@”ﬁé‘ 7 esnilrel%efblalcmlgrmyasggmbly used for
: i

regls?Félt%ﬁE‘ér{Wﬂn%hﬁg? oY trid &ptl%i glrﬁ QfARA0NC af t?fﬂ?&e%apg%ﬁds 306 may

ns nmay vent usi ng
alsodake)onaﬂeﬁaent maamsl Wr&xanmietﬁ:lmulawdm@far d| rect bond

 nERe BuRis e st LB e R e e R Sssa o e dFRiay

elenﬁrﬁ‘éﬁﬂttoﬂﬁéelﬁ\%r Qife Rf€red ﬁyﬁé vfe%ﬁé bl’e?ast OT ke GieWintP Brrea of the
vi ew of a bonded stack 300 of Inms 1S

tomwﬁ élfmtaoeas Ishopinesshemadically & the area @ﬁmetgwahirythemshed

e P S 83 AR SR P

preféralo @Reﬁ%ﬁYasﬁmﬁfzﬁ ot e fRRARS adPodsible. TRE wé\Mﬁgtdr@Q may
dependi ng on the specific design of the final

exteﬁdclmsogm rases therglose i lapproximately Hie sdae @éshqaﬁiam a@rtbermore
tis (KN B, S el Al e Mt 180, BRI h

bondihg téGHn’n]lﬁésaué’ed/\iwmnaWN@temgém bonds shingé the ditcal qualltles of

3 gl In the illustrated enbodi rent, annul ar
the Ty §.ig KpPedARIsN So8NY erciestppeed taplage the zarsgar bopd @utside the

viewhPSre304Fhds) thd'SeitAGSn BOn@RIY BE RIS forl S&MREUT Ghe

peripheral edge 312 of the film itself or on a tab 304 that lies outside the viewing
area.

An advantage of bonding together tabs on the films is that there is a reduced
possibility of wicking the solvent in between the films when the films are bonded by
solvent welding.

An exploded view of a display 400 is presented in FIG. 4, showing how the
different parts of a display are assembled to form the display. The display 400 uses
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308 in the center may be useful for engaging pins in

t he backlight assenbly used for registration and
worewasi2gs of the optical filmstack 300. The zRCDU§HP3/040028

bonds 306 may al so take on different shapes, for

exanpl e, circular or linear. The portions of the

films, through which the light passes to the display

a fram® 462 eseOhtaA the chfeheom;)@mhts artee frah'ﬁM@ﬂJlntay @htain one or
-~ Vi ew ng areas. The view ng area of the

more 8lpgs 84 sProRines @hmment:f&anyeasfor ﬁéarapl@ap@ﬁ&eéa%ﬁik% 1'Jph pligning
the filfidn 4% ngpacéhﬁgém%ﬁf’fnrﬁ Bipkder to reduce the size of

e viewmng area preferably takes
uPhepatkiight @lsseinbly 406nisathedi rsiscqmpm@ten(ad@ubwﬂhmvthe@rame

402. Therarientassentiy 486 Tdradeias pr Fore bhseiiies 408dne
lllumlhéte tHe %"dgérﬂf the hﬁﬁ‘ﬂe léé Q1 b' Phe ‘HQH ﬁ\éhagéﬁlﬂe'nt ¥ilrh BtdcRet 12 is

rea bond |ng t echni ques used for
then mdmcrrgadz&bwegﬂqs tnanmhtm@gmly #e oﬂ'thed!ﬂht qanagereentdiim stack

12 bt Robls JHEPhASHe B BV U250 REF BB otnor uin

a zera_JIQ'é B:bondes 71 In Wlllh@ﬁéte@%mb@dlﬁwmﬂﬂe Horid M@h?p!beated on the
Berl pher al 81%312 of the filmitself or %r
alignment @04 tehthet pligrs the Wnystacké 12 vél the aligngeny. slghgi04. The

dlsple?‘ﬁé%ﬂ}eﬁgﬂgef Y xg e eg% 8‘&5%1‘??%?% %IEFnef '|ﬁ§lu6ﬁng
polar&@fs\/ @Fomﬁ?rb@d lwgeve tﬂmgéghtln?aguamemﬁmmtads%ze bonded

, Ztvwﬂ @ggg{]@gc\é\gwdz{]lﬂg@tt llﬁ‘ﬁp e Sar (ifth%agfjsbfq%féé Qhave
electri?cﬁdg tcgpgécr‘tﬁ)n‘%'té éélv@re?ecﬁﬁééf 'ﬁé\/&?‘ an@ cfd?ﬁn@l Sipall. Sthadlectrical

uses WO 2004/ 065218
conn&ﬁﬁh@$ﬁ@0&ﬁ@h0®@8 a frane 402 to contain the other

t The f 40
< Beargee:, oM mrBAOET R s=ER D) BB e fongeifiesty to one
of th@agﬁnagrelém@nté kenefeXanilié 8nbiiéh aldipldy Isr@chermaﬂmuy I|lm1|§trated in
managénent film stack. The backlight assenbly

FIG. Bhdn Ems @lartmlﬁfcﬁmhﬂdlm%e@l banden filn stack-2ieis fermeq from a
bondgﬁ%ﬁc@gﬁw%@é?&e@k% rﬁﬂﬁg{étgghm'%% Hi m@t’ép% %ﬁcﬂ B50 are

prisniticaly $ihisturgtefilmsg hElIrﬁmegﬁa‘p be o dlff[]Belt au:llnazgflié a ﬂght turning
t hen positioned abgve the back ﬂﬂt assenbl The
film, fqr@;am%gggmﬁthei y sirdetyrga fi Im the prlsmat%ally structlired

surface facing towards the backlight assembly 504.

The display also includes a display element 502 and a backiight assembly
504, having a light source 506, a light guide 508, and a lower reflector 510. The
bonded optical film stack 514 may have been bonded together previously using one
of aforementioned methods and then anchored to the chosen display element. In
another approach, the bonding process may be performed during the final mounting
to the chosen display element.

In the illustrated embodiment, the bonded film stack 514 is attached to the
backlight assembly 504, for example using adhesive around the edges of fiim 516
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412 includes two or nore |ight managenent filns 414
that are bonded together using a zero-gap bond 416.

wo pootloes2is | ustrat ed enbodi nent, the bond 416 iBCT/O8ZW&0H0028
on the 10 alignnment tab 418 that aligns the film stack
412 with the alignment slot 404. The display elenent
420, for exanple a liquid crystal display el enent,

and ivelightiguitle §08.atn apsther emuwahémomeiopﬁm filrh fbeadK Q’M may be
ement filmstack 412. It i)prem ated th

ancw@g 9 Hia display @lemepb58a er tmtéwedfr%rpea(yobl lgpieatedha bis approach
may B Aol RIS RS, BRbRTEN K adll Hor O Blohe
mannoat lnseltbmm ofThe obticaldifin sita@ht Inrthmgay;ﬁhe introdudlivaddd defgcts may
be rilnGiaa and G npaiing tro-SneRE andiat At & B improved.
SCinesBthé %%delmbhtégiﬁé‘kﬁ\%r'fm Flenay extehd IS‘égﬁ)Afld the right edge

particul ar enbodi ment, a bonded fil m stack
of theata@ﬁéiﬂ and she oxerangingoportion o el Bins546 may beelsed as a base

| s 518 and 520 are 20
on w&%@%a%ggﬁﬁ@q@?‘?age&ee# ilms. Filmb516 may be a
dl Afcengbli@r 530 Yobéxdmpled prdces8omet thélhkﬁl lSH?ﬂSICQPﬁP@@J[ﬂed to the
prismatically structured filmwth the prismati cally

dlsp@va@m@nb‘éOZ %?@m thadnage seaabydhe Niewrlck i ght

I
S TREIEY A tonleh o8, B R0 AR oAb e a
pandlidigiaysooiifers se06ral adk/iagﬂaatgeguﬂ\/m;ﬁ@ﬁhealgblt mdn@gement films used

510., T 25 b t fil tack 514
in & HEPlaYATE oBb o RO AXRIGIE BerT B IcalG S UGaTof e mayreach
havé‘é %l@l?f?égs' é?‘%u‘ﬂ%@ Swhll tr@ﬁébtﬁ'@g&?]ér%ﬁtrﬁ%% ﬂgv& BARRRness in

di spl ay el enent anot er appro
the rpnge ©f abaul/1 pen tmﬂ 0. mécwrrdutnghgmamagtemmit fimosi usedgm displays

|
tend s ESH SExElen i e Sl e PuleRe g a5 BBeaf the display.
Bundlh@ maRiphagiin, i fExibla srRsd v theQthef ﬁ’én@@é@ﬂe@ d@dnﬁ& film pack,

adhesi ve around t he edges of film 516
whicheauy Esassertly isspesa/Mingoaing Metqu@ntlabeﬁackyug@é discrete

v BB ST R o b S o
lntroﬂuetrtm amd ultindte SAaldlosd) . AJmtlma:ﬂypémaé tilmgaye beually delivered by
eous  as performed automatica

the mﬂ%%sﬁﬁ%v& t&rerﬁgsmga Pgrat@éwth prptestiverinings or &ntxe: $ide, the
numBbA&Kprotdtiiv8IiRelPihat I disPlal FHeGFABPNAS tIRIAGTS i ®Muced when

the films are bundled. This further optimizes yield and manufacturing unit costs.

Also, the bundling of optical films may improve final inspection and quality
yield versus the separate examination of each discrete film layer. This can be easily
considered when using structured optical films, which may tend to distort and
camouflage defects in underlying or other film bundle layers that would otherwise be
detected if these layers were inspected individually. Finally, bundling options, such
as ultrasonic welding or other bonding techniques, can provide zero gap bonding
functionality along with other mechanical mounting flexibility.
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5 be mnimzed and manufacturing throughput and unit
costs can be inproved. In sone enbodi nents, the | ower

W pdoaio&s®8 may ext end beyond the right edge of P€ES2003/040028
stack 514 and the overhanging portion of the film516
may be used as a base on which to nount the Iight
source 506. A controller 530, for exanple a processor

orlt willebé afspreciated Yimatthe ifijm ceauk rady,tin etd@ﬂlonlﬁy ldblﬁlﬂlr@yat least
enent, 502 to control the i mtage seen by the vie
two fﬁ'm@ Q%@eéfuw%aﬁ@é@gﬁpmnét a@reénclasde moblaewqqmsothemﬂms

nat 64 s s ook, €128 21 BB 28 i

adhesweaﬂépsgﬂchbeiamnvtmyﬁlml n. For exanple the

ach h
PORIRL £ pe BhEH Hicaid [y 1PTas Diecis By cagespn agpll. The
mdwl@f@él hww Ple%e‘é rﬂh&t"é?@%%sbﬁwble’iﬂ fnhe dfs%%ﬁar‘éfcuﬁ?% tHe f%ﬁ‘%é Sheet,

m Lig managenent filnms used in displa
usuaihvé hu a diebéieﬂ@nrql dlﬁ@rﬁhbaepromheﬁ maybe Heee fqmlmncbm@the films

o A B B e 5 . Rty B P9 AR AR) G -t

the a@Fr pridte shhpe padkhen aligiedd Fed sRRkaIMBSGTHEd, InS§tHeSapproaches,
m nating the sequential stacking of discrete

the filrgy aray hpbanded akila srMerEneips peing diesuitamnay pedansled even
befoni/é:r 2%@8 idid Edt. Jﬂférﬁfotr? lzfﬂn'fs%é @B%cin@%dar% &t %bf&iétea time.

|"oss. ns are usu
Therdfare vut-:skmulu)be apreciated ﬂlrat arstack that nelutespthege or more films may

be f():li#lt at 1 WI t A ﬁeg) ﬁt o g;l)ql REPFI;@HB‘%;%%Z rs?ltveg’fllr;ls (renay be

bondeﬂttégé@\teP ko Ftﬁfﬁn e Ecﬁiﬂé\ﬂestéék HRd We&tond %F g’tég%?@fdlﬁdﬁl films

are led. This further optimzes yle
bondedrtafthe stackrig amei ar roosst sondihg etepshe bundl i ng of
r.ove final

2 pPBraiced BplRiad BaSino 2 BrarERr L Beh ischemdically
mustnezht@@ IreF s fa.| Twoastekets 00 an6 B04RsF skl film S@GiFEREED a
en usi ng@structured optical films, which may tend to

bondmgd@m:e 8RE thatfepus izagegde hebes heﬁN@@mmﬂ §h¢ﬁj3 @Ozcande6o4 to
proalid MU DY ARA IR Pt 56 YelEd e B R formin
zerngapdjomig bativeon she sws bheats 602 r@seBbprowIhds g use aollhbﬂ’hal
vondy BBhRS aee oLLe m RLEAEan oLe aer
pomtfv{/ﬁéi’btthé 'I:%})ér mé{%nm&%g\iy é}ﬁ&s@%%é:’vgﬁ/ H'H@I@O?’?é&%ﬁ)g ?ﬁay 4o be

reclated t m st ack
applladdart the)aanne tinne badieatjingor bétasheating. Heat may be applled in

different ways. One approach to applying heat is through radiative heat transfer.
One example of this is laser bonding, where the illuminating light is absorbed by one
or both of the layers as heat. Another approach to applying heat is through
conductive heat transfer, for example using a hot press. Heat may also be applied
via convection, for example by directing hot gas at the bond site via a nozzle.
Another approach for applying heat is by generating heat through friction. One
example of this mode of energy transfer is ultrasonic welding.
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two filnms bonded using a zero-gap bond, also include a

bond between other filns that is not a zero gap bond.
wao-or4pxnpl e, a non zero-gap bond may incl ude PENER0Y@10028

di sposed between two filnms. 5 Optical filns are often

fabricated in | arge sheets, in sone cases on a roll

The individual filmpieces that are assenbled in a

di @thbﬂwagis of formihg @adrogapasgrl inbleet, chensivall dnd Méchanical
Several different approaches be used for

apprd 9Sn 019 EXpMpiR of 2 TR ABBICACHAR 30 48e FSoluent-disppsed
betwBA Hfe 18Fs 5t @Bdcﬁnt t@@ onld'i8%0 BBY¥oRGed! Ex?méé;%g%%hanical

appropriate s e an en aligned in as
appr@mnﬁ@sdnclude erineing e twm:laagers 1'[]1& m'efs hmay atsy bleeheld together

using 3 S i Bt bRRERGSHER i3 S SuToRnditbmathbotal of fgafim

stackay be bonded two or nore at a tinme. Therefore, it
shoul d be appreciated that a stack that includes three
orOnmparticularexaniple péamaethed fashongdinguat trashibve filmos thgether is

now 3488 Pl Bl 0 8, L b P oy 90 rsonic
weldadigiusiedriala btéWeb%aqnﬁlw prazeish of siiatehingrarNBoding®lres may
bondi ng steps. A generalized approach to fornmng a

be condingoyap bonded stack is schematical y illustrated in

F'ﬁﬁws@ﬂlnT I ?bﬁ%Bﬁ%a@r%Sa ?&ﬂoﬁﬂr‘}%%t ﬁg 'tacl er ol 4118548 one side.

rect ed bon devi ce Oor ms zer o-gap
The ltrmnﬂ@zlbssmmed e a shvipatiisg 6127 661 dA G@4ond dilm pokb } 08 enaiy also

oG AR b bR Al o
a seddNa s‘iﬁ;l?ﬁhé r@@? 12%9%1%6@?#?%3371433%@71 )}Séb%r t%Wards a roller

Whi ch case bond 1s forned heat i ng one
palrm i 23 thH@Mr@%lesroﬂ@r pair isamultnatenie wéldet agie724. In this

e R T R

ultraélﬁ*ﬁd h@m 72%ahd motéw @ I7R8dThe andlil 7R rgsitapinelude8aised
oach to applyi ngq.rgeat Is through radiati've heat

Poﬂle}Sam# gpntagbthgfme i hpnd pogss thediling 714sand BdB @igainst each
other""ﬂﬁh% élﬂ?ﬁbﬁ FLHHrH FoNeryd r%gﬁl'&nsstth%?%%&%%gq‘ﬁwo@%r 780 passes

ayers as heat er appr
out oatmsl Lyltragoﬂneavelder it 6%Jha\mg1ei mepea’ced veesitl pattens BIng its length.

The il Sudhtes of BellBer grard 616 man el Imereenithgi autside
surfagé§ s@tthéthcﬁe Weﬁ'fﬂﬁn lif7 50 A9 ?Fcﬁectlg]v@mé?ﬁr " u%ﬁéﬁ’t@ﬂ'&

for applying heat I's by generating heat
surfates.cti on. One 30 exanple of this node of energy

t T Sbo“:f'\ eds fi|H1| ;t)éi??noary t%ewepla%is 9 pair of cutting rollers732, having a
rotary die 734 and a rotary anvil 736. The rotary die 734 is phased to the weld
pattern on the film pair730, and is used to cut out film stacks 738. In one particular
embodiment, the rotary die 734 may kiss cut through the bonded film pair 730 to a
controlled depth, to the lower liner of the lower film. The peripheral weed 740 may
then be stripped away, leaving an array of film stacks on the lower liner layer 742.
The lower liner layer 742 may then be received on a collection rolier 744,
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13 WO 2004/ 065218 PCT/ US2003/ 040028 O her ways of
formng a zero-gap bond include chem cal and

wore@hasi2eal approaches. One exanpl e of a cheni BPel/US2003/040028
approach is to use a solvent disposed between the
| ayers at the point the bond is to be fornmed. Exanples
of mechani cal approaches include crinping the two

| ajtes will B'élap%@cﬁtéd et tRlsSO jUke oheldinbedifiche of maihy diffefent
cllg or may be held together in a franme surroundi'ng
e

appigaenes fo farming zempegap bANdst ack. One particul ar exanpl e

; ' j % :
o 286 Hitfle 17 RIS et roay 0 Be) Wt b gt R, For
exarpplet thedirstrfilenbbtimegrie a mﬂismaticaﬁwst;rmtu N@ihﬁim with éhlé éis oriented

r r onet r ' rocess i ng, and,
L RE SR A TG -
film WRR tRE Wb ioRented 9|'oh Qf\eWéHgftthé_tﬁer% 62 'I"Hé‘ﬁ{)st RdHecond films
| east one suge. Tg Iner 704 is stripped by a

714 endi g6 mgy atdd bg otherAypacoiliyht imanagenertdBnepsuct awa diffuser
coptcgj n a|rol [ f'Ff filmthat has a liner on at | east

orasﬁée VEPOFHE MMer 710 is stri pped by a second
stripping roll 712. The stripped filns 714 and 716

pass towards a roller 15 pair 720 and 722. Fol | ow ng _
t hin arpther methad pkstagkinpthondedishents. differant tiinmmaybe fed in

ol o355} bt 81o SHERTIAEY o D! GRTRNE ok SHHERLfim ey
contalrdpismatically stiaetured 2ifin, ddeh leaving the2Abs ¥irucréd along the web.
i ncludes ralised portions that contact the film71

In sygiya giteation, fee filmsdrom thedwe rolis may-6rass akHeht arglas fo each

i C o : | ta i ,
ot 3 1 488008 bpefie Fifs alfErtau 1 Rl bighg ano cuting
tool medydes used to Wkl amdeunihedilmepasre dheyebdenad withreaghater.

7185 0P Pbove. o Sresans T resRion e APplsaoss tn.IRplE sfdkbelieved i
to bé PatticalarksAaTeefbducing ﬂh@iTmuerﬁ%@r cg%Zegﬁ’é Fgrfﬁrte!d“l%r hdkiFsuch a

. onits outside surfaces. onded film pair nmay
displayeT heapresent iaveaiion showdmot hg considered Bmjtet doiting particular

cxaffgsAeetod s AT S BEbboriSig B 7o pects of
the ingertiiOas Ry 56t oLfad the attdthaitiaind. Mvatiagk snodifications,
one Partl cular enbodi ment, the rotar ie 734 may

equikplest pipcessRs AgHVelhas PYARsaus Birustyees %%gbichdhg present invention
may be applicable will be readily apparent to those of skill in the art to which the
present invention is directed upon review of the present specification. The claims
are intended to cover such modifications and devices.
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controlled depth, to the lower Iiner of the | ower
film The peripheral weed 740 may then be stripped
wauan/0632¢@vi ng an array of film stacks on the PCIER2003/040028
liner layer 742. 30 The lower liner |ayer 742 may then
be received on a collection roller 744. 14 WO
2004/ 065218 PCT/ US2003/ 040028 It is will be
WE @uAIREi ated that this is just one enbodi ment of many
different approaches to form ng zero-gap bonds. The
two filnms 714 and 716 that may be any |ight managenent
films. Adight manapbmeni @i ipagkadd fdPnidifa li ithi '
prismati cgl 'y st@rguct ur ed Pi I mg\j/vi th the %T?%Sﬁgtr\?gwtngddlsplay,
comgrigifgoss the web of the film 714, while the second

film718 4 [ ] L UC Af ith the, .

ribs orzlgesﬁ%g f%té%ééﬁ?lh%aémrjedﬁs%on? h&éjq@?ﬁ#%l%%ée%q@ye first

anand seconti Vielvirey arebé inmfigihentryfornse steek alidwingtaregsa zero-

of |ight agenent_filnms, such as a _diffuser —or a _

- e972 B Bepiusen et andseqend Abtissl fifas beinch@iapesed outside

st gekArs0amPLesshe g\%@ iskferent films may be fed in

directions at right a g?es to each other. For exanple,

two rolls of optical filmmy contain prismatically

stpuctu T ' he r . I

re vl T pecRRE 8 Joii ALIARE L WS HeEhist BHlaRRa
optigebfilnes eagh bavs at ast bgatrespegties pedpkach tabbside the respective
. hat t he, st acke rismatic fi]lms_gre_crossed. A single,
viewjifirens. tRAtiss ol ASTHsR! talg Ob e, wakng Sriod RHCaI Tims
being r%gh@trétidﬂ@nd\’ﬁﬁﬁ@ed tIRED F8 RN thd Eel%a%%b BbEﬁ.r . As

icable to

not ed above, the present invention Is ap
di spl ays and believed is to be particularly useful

fog, redNGiMPabRegdHEPEEIRS insélé%ﬁﬂ,r\ﬁﬁé‘lje'ir?ﬁ\é‘ st gﬁ{ﬁis%@ond
i spla The ou no e

.such a d ) > present invention's
opticebfiknsieacuhaverraspective padphenat edgesin registrmtibasat least a portion

oo R ARSES  Hos HH BrioB S
leastostie bériﬁﬁ@aﬁédg@bﬁme%eﬂoﬁﬁ-op;ﬁ@éi fAStoBehfthe %*‘?}QEP bond.

equi val ent processes, as well as numerous stru es
to which the present invention nmay be applicable wll

bey.r eadh kil PREREGDbs FecitdaRIAM 5 Khﬁéreirptﬁei%rﬁfdea\ﬁ Bond is a

which the present invention is di rected upon r
therrgal hond betweentthe fissti aridcerdamd. optisal #lims.ns  are i nt ended

to cover such nodifications and devices. 15

5. A film package as recited in claim 4, wherein the thermal bond is
formed by ultrasonic welding.

6. A film package as recited in claim 4, wherein the thermal bond is a
laser-welded bond.

7. A film package as recited in claim 4, wherein the thermal bond is
formed by a hot press.
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WD 2004/ 065218 PCT/ US2003/ 040028 WE CLAIM 1. A |ight
managenent fil m package for managing light within a
waele@ploed218 conprising: a stack of at |east firBCT/a@RZ03/040028

second optical filnms having respective first and

second viewing areas in alignnent to forma stack

view ng area, a zero- gap bond between the first and

seg.ond Afitrh patkage BB réciouindisinns ehereirsitéethethal borhdls

aa%(ysecond view ng areas. 2. A film package as recited
formegd by|ahet @as igherein the first and second optical

films each have at | east one respective peripheral tab

out si de, t he respective view ng areas, the at |east

ond perh e Parkagmas srcitaddniciaiay 1.ameerebrhedzasptoapabond is a

i i ' ' ' : aded together to
cher@%%lﬁqﬁdéﬁ%tg%gb ggéqﬁﬁﬁéd{@%é&&dw 'r%gg@c age as recited

inclaiml, wherein the first and second optical

r ols: Fa i BBl B8 R B RRINE T el P S gmp bond is 2
mecipavicgllydfoaheddgadof the first optical film being bonded

together with at |east one peripheral edge of the
second optical filmto formthe zero-gap bond. 4. A

fi11m pakKimgpacikagess teukedn @ainm 0, widteinethe Adi6-gap bond is
zgro;?g,a Jbond is a thermal bond between the first and

formed by eintiRg thg tinst pRY sesonghopticahfimekage as recited in
claim4, wherein the thermal bond is forned by

ul trasoni.c welding. 6. A film package as recited in
cl@ m 4 filgh epekage awragifedriaclayontd, ivhesein thedirstandisecond
i : i cited in claim4, wherein
optlc?ﬁ@ﬁsh%rsrﬁﬁ%éodﬁ |§@?§F§1§5§ )y a hot press. 16 WO
2004/ 065218 PCT/ US2003/ 040028 8. A film package as

' b .4 i . h | dis. . .. .
f ohea b Bl as VAREAIH i {, itBindB8 The! Grtiget i i =
prismatice lightrdifecting éireinavingea pasPatedlyidtiredasurface oriented
towards the second optical film.

14. A film package as recited in claim 13, wherein the second optical film is
a prismatic, light directing film having a prismatically structured surface on a side of
the second optical film away from the first optical film, ribs of the prismatically
structured surface of the second optical film being oriented substantially
perpendicular to ribs of the prismatically structured surface of the first optical film.

i

15. Afilm package as recited in claim 1, further comprising a third optical
film having a third viewing area, a zero-gap bond between the second and third
optical films being disposed outside the second and third viewing areas.
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chem cal bond between the first and second opti cal

films. 10. A film package as recited in claiml,
wob@nos3218 he zero-gap bond is a nechanical ly POF/I8m03/040028

bond. 11. A film package as recited in claim 10,

wherein the zero-gap bond is forned by crinping the

first and second optical filnms. 12. A film package as

reqigt ed A finfpatkagklas V&%ﬂé&'lﬁ‘ cFa"Pﬁ 15, Werdindhe Wsﬁr%d second

optical filns are pressed together in contact . A
optieali filing ¢k Agismasics bghtidirgcting Biras,rant thetibird iopticaldilmi is st reflecting
poléﬁ&% caI filmis a prismatic, light directing film

aving a prismatically structured surface oriented
towards the second optical film 14 A film package as

<67, 0 b s PR Wl £ AN P 5ha b Pl opca

film honged td oaklof thé nmtama@éc@nafow@amn@ \ﬁé @%d?f-zerbbg-‘ap bond.
second optical filmaway fromthe first optical fil

ribs of the prismatically structured surface of the

seqend @pfilircpackaderaddRiched M tiithed fsuhsri M prdding adls%‘ay
per pendi cular to ribs of the prismatically structur

ele@@mtf theesigek ohat teast tirsh ghdl serond ppticalgilma beingreitachestte the

dinclaiml, further conprising a third
dlSp?aéltélgﬁién%fl I mhaving a third viewing area, a zero-gap

bond between the second and third optical filns being

o 380" A Al RERSR I ARt B S ckontun
the stack@gat Reast ficst bed second abtivdlFimeirg Qttéé]ﬁed i0'thk BEMllight unit.
second optical filnms are prismatic, l1ght directing

films, and the third optical f|Im|s a reflecting

pobar i z Ardispidy shsfiei,roop@sitere as recited in claiml,
further conmprising a third optical filmbonded to one
of the BNilmMiIRALOREEENd optical films via a

non- zer c&%ﬂ 48. A filmpackage as recited in
claim 19 ?)Egmconprl sing a display elenment, the

st ack o# light memagefrient unigaitsposed bdtweeh ted iltirlinatidiRiMBand the
at t.ached to t he $r?§f|1t elenent. 19. A film package

asdisR W‘@H fomanag agsingsirordhsiumingtian ya&ﬁp.’t@%ﬁlsmay

unjhit, the light management unit comprising a stack of at least first and second
optical films having respective at least first and second viewing areas in
alignment to form a stack viewing area corresponding to a viewing area of the
display unit, a zero~-gap bond between the first and second optical films being
disposed outside the first and second viewing areas.

21. A system as recited in claim 20, further comprising a control unit
coupled to the display unit to control an image displayed by the display unit.

22. A system as recited in claim 20, wherein the display unit includes a
liquid crystal display layer.
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the stack of at least first and second optical filns
bei ng attached to the backlight unit. 20. A display
W@ yEees21conpri sing: an illumnation unit; a BPCEHEPERY3/040028

unit; and a light managenent unit disposed between the
illTumnation unit and the display unit to manage
light passing fromthe illumnation unit to the
di 98! ayA dytdm dsheciéd i clammn2deiriver @ahfpr@mmn ébé@rbﬁ]g
stack of at least first and second optical Til

polaizer layer er gedewing side pkths liquid stystal dil%ré@bmefﬁ ew Ay absorbing

parea

polfig8Pdn aligh? 3o HeE dhe PRI tE o Yot b o i«

a zer o- gap bond bet ween the first and second opti cal

vi 28 noPvperl SO OGRS 20! Vel e AUMERERDE incluces

onefolpl Ih*idremght)ﬁ@uncels nainatmg Bight'glide pxmied| liget fr@nt ih@ one or more
display unit to control an image di splayed

th
llghtoﬁog&%%/edﬁrmg the gt ayjde BANGIAbEAS D thfougla.arfag@ of the light

ludes a Iliquid crystal
gu|d§||dsélq%'| b f@ﬁtﬁ%ﬁ%@ﬁﬂ%ms PCT/ US2003/ 040028
23 Asystemas recited in claim22, further

ggr ' SJA'“%/S?EFm ﬁ%ﬁﬁé@% Hﬁilrﬁ‘ﬁbzﬁfrthle?whp?@ln% dé/ 'erMenlqoldlng the

crystal displa
illurrmba;tmrbzumg thed]gb’r maeagemeat umgbhdsneldtsnleaj aisit.of t he
liquid crystal display |ayer. 24. A systemas recited
in claim20, wherein the illumnation unit includes

ongéor Amyetémgistresmu redain IZBmvhatemﬂgt Reast e firgtiase second
ight fromthe one qr nore ht sources
opﬂ%\?@n? R4 tembahtirganagamer LHHHBP‘“&H@'}%%‘P%G PerRRAYA! ahgnment
f
tabs, 8F Bcalnd e g hanStHEntRIENIR (B Tramg the FRRIGHAGH
periplerpt aligmmert thbabeirtybatideg! tbhether td fovimtitd zarogap boriche
i ght managenment unit and the display unit. 26. A
systemas recited in claim25, wherein at |east the
fi28t aAdnethodrfdr stagkingadptical fitmsofor thepticghdiisplay, comprising:
managemnment 41 ' |ncI ude 05 ? gﬁ _ﬁ{l pher al
Al gneRoviding drst gn secand optiealdimeghin reaRegive Hewing areas:

W Hhgn the frane, the one or nore

bonding the first and second optical films with a zero-gap bond outside
viewing areas of the first and second optical films.

28. A method as recited in claim 27, wherein the zero-gap bond is only
outside the viewing areas of the first and second optical films.

29. A method as recited in claim 27, wherein bonding the first and second
optical films includes bonding peripheral tabs on the first and second optical films.
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peri pheral alignnment tabs being bonded together to

formthe zero gap bond. 27. A nethod for stacking
wopioed218i |l ns for an optical display, conpri sPEDUS2003/040028

providing first and second optical filnm wth

respective viewi ng areas; and bonding the first and

second optical films with a zero-gap bond outside

Vi3 noA anethod afs rebited irf gltink Y, wRERNE bBRlINgEhe firdtBhd second
ma}hod as recited in claim?27, wherein the ‘

28, A ' .
OP“CE‘EP'Hng'QB uslss banginghatleasf partiars pheerpharhedgesaktheffirst and

secohB&dtichsfiingnd second optical films. 29. A nmethod as
recip:tea in claim27, wherein bonding the first and

second optical filnms includes bonding peripheral tabs

om4 he £ i | gal e £l . VWO . ,
200 ods Sl Br REEEEAIRELE. e RBamptSintRverappinggtne first
and $ecqﬂdac{>pt1®Ffilm@m?dimghbetﬂ'rsn_@nﬂfsticbrdfdptti@aﬂﬁltﬁﬁcﬁgéﬂ}er, and
.OpLi G i L s i ncludes bonding at |eas ortions o
cuttlr&g{]]edﬁ'gt, apd éﬂﬁ%'ﬁBPg‘Pﬁﬁé'Pm? ?%p%gﬁa‘ed%ng opti cal
films. 31. A nethod as recited in claim27, further
and second opti cal

C risjn ﬁv rlapg_in,the_first ( > opt
f i34, AR ‘P@ apHecHY WiclaiRy2 4duphar thsluding stripping first and
L Y _ cal
SO H B ors o (e (esPeaha it 4 AR ERRAL A T
claim 27, further including stripping first and
s onond “onfo) ¥R cd §RARRSLIRGEIL i Rubb 13 R Sap saspnd
opticalifjimstiecludas cuttingrtbrduyh thefisst santsesrrnsbticaptiingsto a depth that

e i B7AS5GALH B, A8 SR, *eoone

associated with the second optical filmuncut. 34. A

t,hod as recited i.p claim3l, wherein welding the
ffst Andelit A reqis ol 3 nivhargi Welding thedirstand second

(- T I A e e—

thermal Iy wel di ng i ncludes appl yi ng heat through

Rl e i -

applyingaheattihmugh radiativetfiost tianafert r ansf er .

36. A method as recited in claim 31, wherein thermally welding includes
applying heat through conductive heat transfer.

37. A method as recited in claim 31, wherein thermally welding includes
. applying heat through convective heat transfer.

38. A method as recited in claim 31, wherein thermally welding includes
generating heat through friction.
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37. A nethod as recited in claim31, wherein thermally

wel di ng i ncl udes applying heat through convective
wheat/osansfer. 38. A nethod as recited in cl aP@T/832003/040028

wherein thermal ly wel ding includes generating heat

through friction. 20 WD 2004/ 065218 PCT/ US2003/ 040028

39. Anethod as recited in claim31l, wherein cutting

t hgof i r AtmemddsReritded M bl@ﬂJn 3i1' Wﬁ’érélﬂfdu th%gﬁéi &% second

the first and second opti cal I ms throug

optiad filres inclures pasaingthe st ard se@@nd aphctaalﬂhnsmrougmaeane roller.
the first optical filmis a prismatic film having
prismatic ribs in a first orientation and the second

op#?-cal Afmeifodsas reciied imelalra 3t iMinenainithe fitsticptiaal film is a

non rallel to the
iR AR Al 0L B 1 DR BBEA aBln R B5 ek en
a prighratie ifitm rawifgflprigmbtieribs (b4 sabeh& efeRGtioAMdnCBaraliéil tH‘ihe first
includes pulling at |east one of the first and second

orieR§glioRal filnms off a roll containing the at |east one
of the first and second optical filnms. 42. A nethod as
reci ted in claim27, wherein providing the first and
setbnd Adpethediastiectied imelrimaZ, whereis iprovidingl thedirstemel second

ontcp} gRFiniohlcls ;e 583 At o e ity ot oo SR pff 2 ro
containingpihe atdeastorepsi thelfirstfaridsecohd. opticaktiles] as recited
in claim27, wherein providing the first and second

optical films includes providing at least a third
op42 cal Afméthod s regitéd BT claipiRr| wheesin PRSEHIRG thé@ir@ttand second
St ird optical filmto one of the first and
optlgag msts{de(@éilsr?qa"aﬂ; at leaat one pthedirshand secerd optical films out of
h&é t S
a shécToBUrthat khis EONRI sMle(3) o 38 st 68 U abiind optical
filmsfi | m sheets and then cutting the bonded fil m sheets
into filmstacks. 45. A nethod as recited in claim?27,
wherein at | east one of the first and second optical

fi43rs iAotetbed as rpcitedint ¢lgins 27 Wheiein pfbﬁdmb@ﬁ‘éﬁrﬁ%ﬂd second
46. A nagenent fil m package

ophc&ﬁﬁggqcleﬁﬁlupieémrowg}gf qqtq% Qj,ast@prgynpncgbw ard ?pgther comprising

bonding the at least a third optical film to one of the first and second optical films. .

44. A method as recited in claim 27, further comprising stacking at least
two optical film sheets, bonding the two or more optical film sheets and then cutting
the bonded film sheets into film stacks.

45. A method as recited in claim 27, wherein at least one of the first and
second optical films includes a prismatic structure on at least one surface.

46.  Alight management film package for managing light within a display,
comprising:
a first optical film having a first surface; and
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a first optical filmhaving a first surface; and 21
WO 2004/ 065218 PCT/ US2003/ 040028 a second opti cal

wo pooriogizsposed over the first optical film theCHESINE040028
optical filmhaving a first surface bonded to the
first surface of the first optical filmat a zero-gap
fil mbond, a center view ng portion of the second

opt i cal akebond optiealfilmaispuseddnidr tige fiksg obtubéltfulﬂpthézgécond
film 47. AflImPacka e as recited in claim

wheptigah filn Sayingsa Tiest gu e%hand%tqu"ﬁt F banaasohthediat optica
at fllh?éfé z@R?gég%ﬂﬁ%'n €a Q:%hﬁg v?i lé’r%ﬂh% E\d optical film
¢ e a er

respective ar éas one per|
tatmnalﬁmghmﬁondm tartUeénesimpﬂcalpﬂhincal f| Ilms being in
regi stration and bonded together to formthe zero-gap
filmbond. 48. A film package as recited in claim46,

f udt. herAcfmﬂmackagg a8 rebitedlinogaine 46, whetein Iﬁwﬂl@d ahd sbbend

nd o cal m via a zer.o-gap bon A f
OPt'??igl%%@ag%h%%@ % ing rasmachie FAABRAIa! tahputdda ineqegpective
r
e R e P o pEEY e fits B8, <SepRd ol fims

beingdn segistsatiorsand Aoﬁdemtcpmtkagte fagmtiee zessgap fitrh diomd46,
wherein the first and second optical filns each have
respective peripheral edges in registration, at |east
a $@r t i Arilmgiackage easecitetkinpeainp46 kirthed gempirisirigea third optical

, irst ical filmbej honded t oget her with: at
film E%@é@d gﬁ%’ p?eeﬁoaﬂé}%caLﬂgk Vig@ 18{@- -optical film

to formthe zero-gap bond. 51. A film package as

ted| cl aim46, wh jn the ro-gap, bond is a
ol AR PASISEUE &% AL 1T aina 4G, wBethiaths st and Second
e e . .

oy iy BRSSO VLA i s i
pOlale¢rtn package as recited in claimb5l, wherein the

thermal bond is a |[|aser-welded bond. 22 WO

2004/ 065218 PCT/ US2003/ 040028 54. A film package as ’
r ed0.t edAifimglamkagé Bs rebitectinrclaime46 hehemdin Henfirst and second

optical films each have respective peripheral edges in registration, at least a portion
of at least one peripheral edge of the first optical film being bonded together with. at
least one peripheral edge of the second optical film to form the zero-gap bond.

51.  Afilm package as recited in claim 46, wherein the zero-gap bond is a
thermal bond between the first and second optical films.

52.  Afilm package as recited in claim 51, wherein the thermal bond is an

ultrasonic bond.

53.  Afilm package as recited in claim 51, wherein the thermal bond is a
laser-welded bond.
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formed by a hot press. 55. A film package as recited

in claim46, wherein the zero-gap bond is a chem cal
whomd/obeisveen the first and second optical filPET/USHI03/840028

filmpackage as recited in claim46, wherein the

zero-gap bond is a nechanical bond between the first

and second optical filnms. 57. A film package as

r84i t e film pdokafb4 reohéed /i clainh61f wheteifBeé Gridrnidl bohd $s
a prismatic, Ilght directing fil m havi ng a

formegrhysarhol BEASSy structured surface oriented towards the
second optical film 58. A film package as reci ted in
claim57, wherein the second optical filmis

phbs naﬁuf;!m Racegedisrrestiedin elaimravhateia t@@agmalga;? bilongi isa
onomisFboRFERE P s QBB abUIAR" L PR 5 T

oriented substantially perpendicular to ribs of the

P 3B A5G EOABR A oinblio i Rl B8ha s

mech&blfctahl@éndiﬁéme@ﬂ@fﬂsﬂ&ﬁ@bé&oncﬁbpﬁwﬁfﬂmé he stack of at
| east first and second optical films being attached to

the display element. 60. A film package as recited in

cbai m AGiimfpHdkage HoRRIteS iMdlaimn BBCWhieedlh thalfifst optib&! film is a
stack of at least first and second optical filns being

prismatig, dmédlre@tlnm@lnb hawing gerisnagtically @h.rucwrad sprfage wgﬂm

um nation unit; a display unit; and
towar‘ag%’é E?é mana errélrfl'trhunlt di sposed betvveen t he

|IIum nation unit and the display unit to manage

D! B GR BEA B SEoe gh b pvtica im s
a prisirixgicl I@htdnfmﬂﬂg gilraMaviny 4 summnh@ﬂmtamﬁa@elor@ntat towards the
| east first and second optical filnms, the fir

st ogfcaldm 4 wPRBTIHGAY siryiuredi surtace Wi ribh erigaigshapbstantially
perp@‘ﬂiﬁdu‘fzﬁjt ! @th oppﬁé@ﬁﬁ\f?ﬁuﬁﬁﬂd ddiadd éﬁ%e‘ﬁ?ét‘ @fcal film.

secon aving a irst s
bonded to the first surface of the first optical film

abg2 ZR'fimdMkage as recited in claim 48, further comprising a display
element, the stack of at least first and second optical films being attached to the
display element.

60. A film package as recited in claim 46, further comprising a backlight
unit, the stack of at least first and second optical films being attached to the backlight
unit.

61. Adisplay system, comprising:

an illumination unit;

a display unit; and

a light management unit disposed between the illumination unit and the
display unit to manage light passing from the illumination unit to the display
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filmbond, a center view ng portion of the second
optical filmremaining unbonded to the first optica
WO 200106828 A systemas recited in claim6l, fuPChes2003/040028
conprising a control unit coupled to the display unit
to control an inmage displayed by the display unit. 63.
A systemas recited in claim®6l, wherein the display

unizit,ithe |l|gﬁtemaﬁa biridnit dnff E:&Sggﬁa%jr@ & BlaR¥ df X Kast Fifst aﬁd second

systemas reC|te in claim fdrt her conpri sing
ab%tml fitns. e dirstanticabijier having avirsisurtacs ate the $dm>nd optical

ofitt B s tsett At e A Bbe A i e eSingd it ice heving =
d| fsrpt ayrfdacm/bmndédito thesfirst surfaue dfapb tfiest dptical Mbea zero-gap
| @ he |Ilumnat|on unit i ncludes one or nore
[

A ERNEET VIgWIRG PPRIgNPTIthey secend aptigal ftm remaging

fr@ﬁbdr{a%docﬁ%@ﬁ‘lrﬁ[ﬁ ical fiigffit sources entering the Iight
gui de panel and sing through a surface of the |ight

gw de panel to the i ght managenent unit. 66. A system
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claim 66, wherein at |least the first and second
optical filnms of the light managenent unit include one

or63or eA pgstephas abcitdd igrotaint 61, hvithsrefrothel dis@ibl, M@itikGudes a
i U"#,ﬁ%’ | elmsnt unit within the frame, the one or
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to formthe zero gap bond. 24 WO 2004/ 065218

PCT/ US2003/.040028 68. A |ight managenent fil m package
g‘{ marfagyYsigm ag FﬁC'Wdt'ﬂlclﬁ"é‘ &3 Jurtagr corppriging sinrrhsaabing
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polarizeron a hghtssecoced SIdemfltbaIllqﬂndI arysttawdusglay layarst surface
bonded to the first surface of the first optical film
by a zero-gap bondi ng neans for bonding the first and

séifond Aopystem as fedited in cmmmew wiiereigrthefilluthipgtion unit includes
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one Qrimpyeligh SOUICES lﬁg@maftqng,ﬁ light guide panel, light from the one or more
light sources entering the light guide panel and passing through a surface of the light
guide panel to the light management unit.

66. A system as recited in claim 61, further comprising a frame holding the
illumination unit, the light management unit and the display unit.

67. A system as recited in claim 66, wherein at least the first and second
optical films of the light management unit include one or more peripheral alignment
tabs for locating the light management unit within the frame, the one or more
peripheral alignment tabs being bonded together to form the zero gap bond.
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69. A light managenent fil m package for managi ng |ight
within a display, conprising: a stack of at |east

wo poogtoezmsl second optical filns having respect PUBUSI003040028
and second viewing areas in alignment to forma stack
vi ew ng area, zero- gap bond neans for bonding filns
between the first and second optical filns being

di gos el lightt iraAagément filhs badkiy e AitthagimMigit Vifria e display,
compzr?sing: )

a first optical film having a first surface; and

a second optical film disposed over the first optical film, the second
optical film having a first surface bonded to the first surface of the first optical
film by a zero-gap bonding means for bonding the first and second optical
films together, a center viewing portion of the second optical film remaining
unbonded to the first optical film.

69. A light management film package for managing light within a display,
comprising:

a stack of at least first and second optical films having respective first
and second viewing areas in alignment to form a stack viewing area, zero-
gap bond means for bonding films between the first and second optical films
being disposed outside the first and second viewing areas.
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