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ADHESI VE STACKI NG FOR MULTI PLE OPTI CAL FILMS Field of

the I nvention The present invention is directed to
wepiosoad473li spl ays, and nore particularly to anPEppsmaebe2263

for packagi ng |ight managenent optical filnms used in

opti cal displays. Background Optical displays, such as

liquid crystal displays (LCDs) are becom ng

i ncreasi AQHESNVESTACKING FORMULTIPLE OPTIOMNPILMSN

nobi | e telephones, hand-hel'd conputer devices rangl ng

from personal digital assistants (PDAs) to electronic

ganes, to |arger devi gﬁg'g E aﬁ\) EQ.I gﬁ conputers, and

LCD nonitors and tel ew e i ncorporation

of ihghbreBBABACERIGN 9 (HlFéi:téd‘kQO}@Mal elplayss pinaymery pagisularly to

results in |n'proved di spl ay performance. D fferent
ant gpreeaeh far pamxaginecidingnaaemneniartignl §ims veed iy epfical displays.

films, reflective polarizers and diffuser filns are

useful for inproving display paraneters such as out put

| uni nance, illunination uBackgnound viewi ng angle, and

overal| systemefficiency. Such inproved operating

charQuticat Displays, sukle as tiguidesrysiel digblays (L@Dﬁé@rgﬁecemng

e f

mcg'leég’igpgl‘:(f(o‘?gﬁ%n? c{ge "flﬁcri]fgb Use F&%)Jangﬂé |ﬁ‘?rﬂ?f9l%’f§f§phfoh%§5hand held
conmuxe@de\acmmﬂglm{rogsg@mngl @.maltaﬁlstaaé (E&};P@q) to electronic
ga?lr'\e?sg ;?Yarggggeggggggﬁ g%tléggg ofh o?l%gtﬁlt\g]g(gg rﬁ&nlfb%%nﬂ television
scr@em;sf dbelncorgopaiiarpeidioht eanegesvant, fllrﬁevretpa@ptlogkd@@lawaieVIces

B0 PP DRy oo apatt e ongiel g

prighmadicatiy etre&we@@ﬁhnmeﬂ@@twermﬂam@rs @ﬂd\wﬁm@tfém ar@ useful for
P55 ek i Sl e My oy
viewingrangle, &l evesall sysiem aﬁlétetnpwn ScbmhrrmnrwﬁdaOpera ing
|
cha%t%%&n% mﬁ@@ﬁq@e dfsa?g% %‘%\ﬁ@&?h?ﬁ glnylarﬁgg'aﬁd 1n€F‘ease battery life.
pr ovi hﬁelgrftmnamgemppﬁrlmrﬁreﬁta@ﬁedn peefay ene tintople display frame
gBH & adﬂ ghf’ef\s e{h‘ﬁ?lﬁ Akt Itg't5 85990 r eggc esttaﬁk of films can be

Imnis vera roug

opiimized taaabl@ln 8 parteidar @wte@lrmim@! p@dﬁfmalyce)f fare a manufacturing
per Y&k ORowever, 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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n view of the problens |isted above, the present

invention is directed to a new packagi ng nethod in
wokiosi24¢4® or nore optical films are hel d t ogep¢EUSI0N4/622263

stack together before insertion into the display

frame. This makes handling of the filns easier,

reduces the nunber of steps required for assenbly of

t he di spl ay devi ce, SRy éfthednvBationf danmagi ng the

films and increases yields. Generally, the present

i nvémvieynot e Lreblems bﬁ@ﬂ@@pwg KieIrRgeRl invaltiast isrdiracted to a new

t

pa II< hg a'ﬁ?ée’cﬂg e W déd %‘f‘é %roﬁlzal ffgn"ﬁgsar%\eﬁéld) og{é?ﬁer in a stack
together befotdimsertaon ingp &reedlspfaytﬂ‘mnéj Tilés rrialkes damdling of the films

enbodi ment t he adhesjve is p |ded at one or nore _
eaplehsrehees Hi NABERAT ﬁ"i?@srf@ﬂvw@ SF assefmily of the disalay device,
reduRNETRAAL ér%’FHarr{aE)‘ange HehiLad Modealfdldso a |1 ght

g

managemnent I m pac or managl ng wthin a

di s fdenerallyh éhg pradcegd |m.@|m|tlon selates ’sx[mﬂkagfngasstabbasf two or more
of the at

i rst and second tlc films. Eac
ight inhadiiaeBE R vire ElieastiVe of T3S iy alefutred 1B3ether using
adﬁéénk@%‘sﬁbnb@k@)uté‘_ 88 thé vianng aPélé?oP@\re' kel ah doas effbodiments,
l east first and second optical films are in
the edbeW@ isaprioyisieenat. on® oanere égbsapnorisiedearognditee pseighery of the
f'lng % en the at | east one peripheral tabs to adhere the
: g‘? ast first and second optical filnms to each other.
Anothehe effisstiment, tRE inshtioAMs dirceted o Hligtahafa émént film
di spl ay systemt hat i ncludes an illumi natlon uni
pagkags fef raanagingfightwithigr disgleyg eienpackage Qﬁrﬁpﬂg%ﬁja Stack of at
t I
Iee@‘?héﬁ% d. Jl%o'nlj 0 ||c§gﬁl S ?:% f‘{ﬁ%uér;ﬂg%% ﬁsrg s Fg{cénci ﬁgtlcal films

hadiat ﬂlém ouelrterlpﬁbmlltélg hiTheedtdgastete perighetainabs of thé at least first
stack of at | east first and second optical filnms, Each

angdrsecprd gpticalfimsraredn ralative abgmenhbt M dayeraf [adbesiye indisposed
o 89145 B85Sl it i SR TP AR Socona

opacm fllmsﬂeleat:h‘abhm i gnnent . A | ayer of adhesi ve is
| east, one heral, tabs t

di spos etvventhe ri
an e tiareraboqimant of T invaniod B ORHeRts edlispIay sysem that
inchffds 4 mination 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 unit. The light management unit comprises a stack of
at least first and second optical films. Each of the at least first and second optical
films has at least one peripheral tab. The at least one peripheral tabs of the at least
first and second optical films are in relative alignment. A layer of adhesive is
disposed between the at least one peripheral tabs to adhere the at least first and
second optical films to each other.

Another embodiment of the invention is directed to a method for stacking
optical films for an optical display. The method includes adhering, with an adhesive

layer, a first optical film to a second optical film at portions of the first and second
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Anot her enbodi nment of the invention is directed to a
nmet hod for stacking optical filns for an optical

waele®phamrd The net hod i ncl udes adhering, w th aPCT/US2004/022263
adhesive layer, a first optical filmto a second
optical filmat portions of the first and
secondoptical filnms corresponding to peripheral

optigalifitrals doatfeSpoffhlagftb rpteirlpaedalwooaldabst Thal firkt 4na s@t@nd optical
cut to rodu e res first and secon? optic

firs3 PG SuREPLURRR 'té%ﬁé%@r\sﬂesep*@m 23l fiphBegmets having
regtpglol‘ﬁ(/e %ﬁpﬁén‘é@%s"ﬁhcﬁﬁ?st?n‘d"%cfo 5! #.lmé@no a film stack having

gned and adhere perlp tabs
ali@mﬂ)dndadhetﬁd péerpherakbiabison i s d| rect ed to a li ght

di S%Wnt b @ng%ﬁé&?%r Cﬁlr @d {',%,l{é'g mqqqgement film

paBl@é{gé‘ﬂJr&néhégﬁhg Iﬂﬁhﬂ \Dmhaé d@ﬁ% THe Ba&adee&ﬁﬁ?ﬁéfs a flrst optical

first peripheral "tab disposed’on the first
filre bigeingra §est pedpberal edpes withnat teagit 9pe§H§$I pﬁrmhelraddabldlsposed on
.m has,a s

thedfist BRphorLhgdS” ARG kel Ml UBROSH PesiipRai optical fim.
Tbalzcdharssied A hitea seeand comphafiteabeedn at Rt she second

| east one second peripheral tab is a gned with the at
periphgral tatedisppsed paithe secand pgaphearebedge Bag at lmst one second

peﬁﬁﬁé’rréﬁjt&ffs @ ﬁ mﬁﬁﬁ\w e?t I@é‘g’t% ifsP 9%”%&%{ LaZ)?thé) 3fleast one

rst perip an a esl

seeord gerpidrabfabt iseadhevedta the aldedstr@td st periphelis$ pawith an
systemthat has an illumnation unit, a display unit

adB@give. | i ght management unit di sposed between the

i1 %Woﬂ?érié?ﬂb@h{en@%gtﬁ@ﬁvghﬁ% @’dll’gﬁté tJ Qﬁl#lgytsystem that has

managenent uni{ nmanages passi ng
aniilluraimiatiah iumit, _arailsplay)unihandiasmr&ynamgemé'hteumt disposed between the

IuRagaL BRG 2Bche Sy HET. Fhe B clngBement utheRageslioht
pa§éiﬁ§tfro‘?ﬁrthé’ﬂﬁhﬁhatﬁ'9@nlt’t’8fHé @5p I'a?%ﬁ'ﬁt Ofife fidgHtsh nagement unit

peripheral tab disposed on the first peripheral edge
corﬁpelsse@cﬂtdclopf atlebsf ﬂmshané sdcepd optical\fitmst lTéla‘ﬁlrstt)ptlcal film has

I fil Th
B8 petere! dlger Wit Stiast TR P patibndbl b GePGsetpy the fist
pehﬁlbet%'l é@@éecfh@rbécﬁﬁd%Rﬁl@ﬂﬂfllﬁﬁ’s'd%}%éﬂd &%}Qhe Tl'?éi cf?HtlcaI fllm The

| east oneé second peri pheral i's align
secené opieal filmmas qae@q:qmbpamphefal edgm with atelagst @m@second

oSBT HIsRBSLTbn A0 ob oY HSHSRersP cbS, P bRt 88 second

peripheral tab is aligned with the at least one first peripheral tab. The at least one
second peripheral tab is adhered to the at least one first peripheral tab with an
adhesive.

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

embodiments.
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adhesi ve. The above summary of the present invention
is not intended to describe each illustrated
wepdst24aent or every inplenmentati on of the preRenUS2004/022263
invention. The figures and the detail ed description
which follow nore particularly exenplify these
enbodi nents. Brief Description of the Drawi ngs The
i nvengi on may b]? Bﬁefe?elslﬁﬂbﬁbﬂl%f thedlm'agmanm in
consi deration of the follow etajle escription
var OGS IURBERN MaYbS Bore RaMpRTEN INslersiaoddn ﬁeeﬁid@r@tlon of the

fol}’(‘ﬂvf1 td'é?aﬁ?jc(?ég}{ﬁpubﬁgf géﬁr‘lﬁé‘gﬁrbopﬂn%‘ﬂs% thﬁ@ n%xn in connection

strates a display unit
wFshcthermIcouqidrwmg drzstingd, éis Whnidhi:ght managenent filmunit

acc nt of. t t t

Pl o 65T dehgmtioaly Nstriset fisbly Wi gn management
filmanbn s%ﬁ%%éilc%ﬂyﬁll%sﬁﬁ@sr@r 1Rash bnf’f‘ Int 0Rit according to an
present 1nvention; FlGs. sche ically

enbadigientpétiteopresestingentidrf,f er ent enbodi ments of a

t he Heoe Bt SR icei Mubfples % il TaAlag SnBh, A} Buf3e8oming to
anBﬁ{e?R#ﬁbbd’ﬁwéﬁt%Wtﬁé pRes@hBPivantieri t accor di ng to an
enbodi nent of present invention; FIG 5

schéi@si 3At3§y sphqemgtle@ltyeliuarat@ﬁmmemﬂf different@napediments of a

oSSR A R b B8 3 B

usefris. Haychesiuticalty prdseatsa lpegdpectivoaiment display unlttaccording to
according to ﬁrl nci ples of, the present invention; FIG

anergbadimgntalt 9pr¢srqm§mvan8§nanot her enbodi nent of a
- systh@n %ch%{gﬁﬁ%”lh%ﬂ%e@ di émb%ﬁﬁérﬁ(g@ggb% drfit according to

princrple i nvent

prlacmmbfm@m)ryesehﬂ insémtidres an enbodi ment of a fi | m
stack with a mery&ccord n t o, princi

pr edB: Bisehematically Hivatrateg s p%%@ﬂ%ﬁeggpfs? 2l for manufacturmg a
light iidhbEBhRsht Hiln SMRECBRING B pAnSPRISEITHE PhéderftBhvention;

FIG. 7 schematically illustrates another embodiment of a system for

i

manufacturing a film stack according to principles of the present invention;

FIG. 8 schematically illustrates an embodiment of a film stack with a liner
according to principles of the present invention; and

FIG. 9 schematically illustrates an embodiment of a system useful for
generating a film stack with a liner as shown in FIG. 8, according to principles of the
present invention.

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. It 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.

4
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generating a filmstack wwth a liner as shown in FIG

8, according to principles of the present invention.
wobios@244he i nvention i s anenable to various  PCT/US2004/022263

nodi fications and alternative forns, specifics thereof

have been shown by way of exanple in the draw ngs and

Wi Il be described in detail. t should be understood,

however, that the intepbiailed Besétiption! i Mt the
i nvention to the Pal‘tl cul ar enbodi nents descri bed.

t he Therresept invaRtiohiscannlisabledotdispiayesughlas liquid crystal displays,
anﬂq? RE\HR‘{E@ rﬂpﬁsefﬁ erYgﬂLgt%?rg%ghegﬁ%ﬁa of Q@P%‘.Vrggufr@tﬁ k' faking such a

€ spiri 'nve
digpddy.ned by the appended cI a| ms Det ai | ed Descri ption

2o P 4SPEY Al 106 18 soRg B Ehanb Fowaim FIGI L e sveteg includes
in E@ctrbﬁ%bgﬁg;&&ﬂﬁgl SG%? schhSéseé’ﬂqm ét%fjd?gm@qﬂgpanel which

uch a dis pl'ay system 1 s scC
is Bipdoatly isanBivehetd bém@emtmeg‘rasmlayamsanhhmnwer the «hsplay element

102Lr@%y r{;éel P a%rbiq%nglgﬁc%§%qv§ agg:ﬁ%,p %‘st d S%‘ faq\l/\Browde the
o@&r%ﬁoh%ﬁh’és‘t fypidag ?é'éﬂ!lféd foPprét Fomhgy pﬁilmbn%e@%hage

I ncl ude absorbi'ng pol ari zers above and bel ow the LCD
pané\ bacqughbassmnb el Fomay ibeatsashas the pagary lightcadurge for the
ed f roduci n | ari z ed |

oA et Lo N B0, AR S gl comons

1020M &R tHerl i$ suticiehtamBieRiRIHt fdPhe lspsferrtaw@mh@ms)a@@formed by
provi di ng Ilght t hrough the display el enent

the Rispéay ele 02 i laranezpastiewar en@wlm@nt bﬁéklwmraStsambly 104 may

mc}itﬁcggvgé\bﬁ Cg%grﬁerﬁtgr ﬁﬁagﬁ gslﬂ | gh 6%@%w&%§28nand one or

mdarl@CHeﬂéetoiB W@H 10l eﬂmem;mm Ife@tareiof il'@‘tﬂlsplayrsyetelﬂﬁ OO&n many
one or nore reflector layers

apliCHiasts b dnet et anelfnqsrs@fah@ Syaipm 730 B smal AeAgrcingly, the
BRSBTS o AR S A B
lighbouids| 40 8ndisedts the tightcfrarh éhes lighet sdurc@eosummrgugmme system 100

08 d, i gh Lde. di he, | .
towagls PgicRauEETo8 Ui AR Sagra 105 St bietaGuBaa yee of ight
souf&. dl'nﬁﬂbtﬁg S?pg@ﬁnsh?@dééi%le $OHILAANABhERY s N8y 40D with white

sul tabl e
light, in which case the light source 106 may be a fluorescent lamp, an array of light

emitting diodes whose colors are mixed to produce white light, or the like.

In the illustrated embodiment, the light guide 108 is provided with diffusely
reflecting 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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source. n many applications, it is desirable to

illumnate the display 100 with white light, in which
we@awe/0r4ae3 | i ght source 106 nay be a fl uoresceneCT/a8®04/022263

an array of light emtting di odes whose colors are

m xed to produce white light, or the like. n the

illustrated enbodi nent, the |ight guide 108 is

ullu@tr@teodewtméyﬂalébfﬁwmednoth@fgwhem fbegxamgle?awwge Also, other
di rect ght fromthe Ilgmt gui de 108 towrds
g9

deal@ﬁm@y bR disetodransTHEl dam gie tghtdowalds e digalay element 102.
ot hey héygﬁﬁaoﬁfméhﬁ'@;ﬁ@kﬁ uca% ag&{isl& g%[y] 4180 bl Y. §Sr example, the

t he play el enent extraction
backlighd assembiyhmaydpeforsiedf witre an fartayeofl lagips ppsitimetida a suitable

ref{l\g‘&vg%@gl%e 99?&',{#@% IaE%rrgg\t&rﬁl_%ﬁgtr Qgﬁélﬁsa g{hﬁg(g{ﬁgf‘g}nugfegacklight
as§§|’nfb i Iﬁ uld Be édp@@éla&g' tASt ﬂﬂ%%pé(:lﬂ@ ddsigs of S&él@i&;@fjassembly

ght guide 10 |nthefrmo
is nef leﬂBTaMf@dhemresmuanernbe in anot her geonetry,

to ¢ anshef ofigfinademint fingrre sl ntRbosee fekjeen the
ba@klﬁjm@tssé%ly Q)JIJ%hdﬁtﬁb@ﬁgrﬂ@gﬂélénfénth@@qh'egf%tt&ﬁéﬁéi@érﬁent film

| so be ‘'used, for exa t he backl i assenb

staﬁky1 we Tloe fight managamexnt f@y ststck| Hﬂptyptf@ﬂwpatms larnwanber of films

o PR 8 ] Rl SRR a3y clemon

102h Rdréxenfie pthedight eshridy@indr €ilh pesck maydeslugs =off rst Bi€fuser film
backl |tght assenbly is not inportant for theﬁgres

11Bnvidia §i @hdlﬁASﬁuﬁlﬁ@maﬁ be uged terBaRdeerapgenize ke dxtansity of the light

i hetgen the backlight assenbly
pa%@bgﬁ;d %ljeé}ﬁjl sp ay e gr?e\qﬁt 2 in a light managenent
f| I rmllEﬂsatkS 4Ad TR0emby Gt strushagdfitms, éad:mhamagla row of prism-

y contains a nynber of filnms_fo contr
shaaeqi 6@§ o OBING AGPSE 118 UPBer égrf%@e 1 EEemr@m—Shﬁe@% ghe help to
dirdt {3 Wa’%sﬁhs Eallc%m E‘fét@m 166, ;rh%*‘rtbsﬂg of the
manage Imst may 1 nc ude a tirst diffuser

filrhi11& redifbet thierlight éfdmeehori pamllehyu the plaed of thehByyre. The ribs of
thg Aradgh o RavmEa aracsed non-prrsis! 9 Biost i ghraymEs. The ribs of
th??i@gQQU:rﬁﬁ% Flﬁi}ﬂ%ﬁ@@éﬁlﬁ??ﬁ%&é@ l ﬁ‘?vf"gghe@f"h@ WQ%BQHat the ribs of
thefilng 28 regiseictrthb dightinpa tisectianeperpehdiculartio the wiangsofi the figure.
Thid Ha%l‘%e re)ferre& %g agfa (t:rlg)%sg’ sErSgt]u%g gonﬂ-&?ra{l' RS In a?‘notﬁeﬁle
embodiment (not shown), the layers 118 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
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film8 redirect the light in a direction parallel to
the plane of the figure. The ribs of the film 120 are
W@ 9502447y arranged non-parallel to those of tPer/iik1003/022263
18. The ribs of the filmO may be perpendicular to the
ribs of the filmso that the ribs of the film 120
redirect the light in a direction perpendicular to the
foplismas ohagd dglit. Jnraelditidri, @ pelgriteionedanveetdr tfor axample a quarter

welRSET By S Y S eee T caeTag RAP e Ian LR ahg tFflected from
thé‘Wéﬂbdﬂvé oBEreept DUC T, eel‘éﬂeg‘i{t(\féﬁélaﬁtém 3 ﬁ{ayf l%jbh$%hﬁable type of

received fromthe ba ht assenbly
reﬂﬂcztw polarizgr dios exanple aemultlfmﬁyr’eet layer filoh,za chelestesigepolarizer or a
| ayer is useful for recycling light fromthe

.122. . Thi s.
W'P@a@ﬂﬁ’ Pah{'zggsen‘ol y 104 that is in the wong

pol aThle@écrom@h@éyealfs@nnéma@%ﬁbﬂ%r@hebhnngaﬁémﬁeferred to as a
di splay elenent 102 as inmage light. The lig

‘cover|sbeetd Ttne cauer sBeet 124 veayploe arrebéwemwawm@er The diffuser

shibls./ FSat R i B JS6eonife bk G By dtinabhibs g Risaiay element

10eefrieiad the glwaraKise covdrivhesgh24 mé)hélsdllﬁcﬂhd& a shading frame,
elepment 2 with the correct polarization statefor use

whigh [sragaskitgsiefing thayiawing area phihe fllmha@h 1ddnoeta Bask edge
effolis @f"tﬂ%a%@%rﬂ 42(?:{ of"’f@?%ﬁéaﬁ# ?’[ﬂeft §h6 tébftl%ﬁ @2pending on

to convert e I|g
thé aotuat hystem‘di@gm \some lofithez eleniets ré”dsresemfddelw layers 116-124 may

olarizer 1 ean sultalet e of reflective
beBBlsﬁmgzéfj éé‘? %y t'TéJt thﬁﬁbflv%g?”?a@)@meﬂ?r ‘m a
Cho'\/?ﬁ SLLIS aff %téé@‘m@feécﬁ"b thedi &efé)!i%éeﬂ?lm [dV%s 116-124

stack 4 may al'so Tnclude anotftrwer sheet
mu&tfo@rlnéwldwllamsed'edot@dhemw fram‘reednmgamaimémtuﬂeMSmce it is

| atj vel di ff T dj h
orghmpornt fuipas e tiknds clRSamtndor|a4P Rediic ousral
didphsy HiGpledy, t@l'eelHQMduJa@ﬁlnh@ﬂﬁgﬂwtrﬁa? e Mbew&ery IS As a result,

cover sheet 124 may al so include a shadi ng frane,
theviridividua fimradidiness nry be dow hehich eanrrgsulk ipincreases difflcuity in

ck 14 t ffect kl,ight 1 ,
naBpitig. e S erie e g e afiagt ol e RedLAg these fim
layits bften &@/EareSivé Ipticdemhetion 4R TBh& inttdtRicBbA BT ¥uFface defects,

represented by |ayers 16-124 nay be mi ssing, added to,

sugh as FsEatrhes etidabiis mayheampigmise detal Systemeperiormanae. Often, each

fllrfi ﬁ\% f &edr\};ae%%\%ﬁg ijjuéﬂ s%%cﬂ}opefctl{/gﬂngtlss GRS Rk Ib%aremoved prior to

insertion into the backlight assembly. The action of liner removal and the resulting
insertion into the backlight assembly can expose the delicate film to a host of
potential modes of defect introduction. Examples of such defects include scratching,
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 concomitant savings in manufacturing costs. When

multiple film layers are incorporated into the backlight assembly, the probability of
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must be individually inserted to the display franme
during manufacture. Since it is often inportant to
w0 edsosidrhe t hi ckness of the filnms 16-124, to PEOHUSM04/022263
overal | display thickness, the individual filns 16-124
may be made very thin. As a result, the individual
filmstiffness may be | ow, which can result in
creatmgﬂaﬁredudh{;fa defetiycamgian élvémigigher, avtdsts cag resultlin slower
assenbly during nanufacture. Al so, heca ethesefllm
m@f&ﬁ@?@ﬂagt’tawuggpe t W lq excessivectawp %@951 qurwl

| nt FRUER LARP|s GitEdiaE fo Qgﬁfbgcﬁessfb‘ﬂel %&ﬁ@h%ﬁ{lgﬁs optical

debris nay conprom se tot stem per
filne daryrer |dnnh’dra;oemp0rsaqb$ ova ctaithmtdndelmi mtprdee beodkng and final
renoved prior to insertion into

baPklégﬁﬁ%é’ﬂqr@ﬁ?s%gfé/rﬁgf?}en%e action of liner renoval
and dhenidied bi H&dlr@sﬁrlééé’tﬁvdo%&ldah%y@%@geﬂ%r ina stack includes

_assenbly can exposethe delicate filmto a
mwﬁmahadheewslayﬁr hrévveen panlphetajdab onﬁloasmfﬁheéamrs Such

adf5 e i oah aesma ALBE fim 2ePgsBReblt ffch HENGTVe layer
mé;t add @nqh@@Mérﬁaltmlckhas@d?p’bbwlof ﬂqléebraerr@f/gb L2, h’ﬂ@ertaln

I'iners requires additional fabrication steps, and s
circwmstanoest Seh an inaieasriitbibe everall Higknass aidhe éllm\sé@pk may be

[ f t t
ack S| e AT Por AR, Ao SuRdRRe ARG Pfked o tho
petipliensofahe dpticarfilar, @Um’dé tHeoviehindardd ofthe fikes trdbdthesive layer
the probability ofcreating/introducing a defect can

dogp s\t &gt lﬁ,ctﬁﬁ@moramn dimthexrefractivie properties @k any structured film
suﬁ?ﬁ%ftﬁ&tﬂiéy Bg cés ?ééﬁ’tghﬂﬂfs HetdAnfIR §>’r eCL{seemiété’d?ﬁir\g films

gher uni Thi's Tnvent on 'S

thatfravess bractucedmeftdictige sageteesuahsfilimsuss thet pristhafic films 118 and
| ayers and/ or conponents in a stack in order to
12pn‘prove handl i ng and final backlight/system assenbly

ef f il £aEYroaBA%o oA g aff d‘r%lrgij ‘F‘gg%ttaéke?@@ aEc‘f\S’rd% {o°@Rk present

| ayers together in a I nc s I nserting
in\mﬂuem|s'echerylehcaib'tmmmp@m pH&r2A. ﬂ_ayemoi?tﬁ ﬁﬁé repretsleet different

.ayers. Such adhe bondi can acco h . mul ti
OPHBHR RIS BAY D8P UBA IR oA BHE T TR TRy et dFopray system.
Fob BB 8 et MRS a H)fﬁ]s‘é@'lé)béroénd [iefs des a%l 2320 May be

. n certain circunstances, such an increase in
priskratiahlly stiiieik rass&mst for !darec‘ilmgﬂlghtame origntatiom ot awaaee being
crc'rs%gtglp\ﬁllﬂi ?é‘qap)lmcf g)glsé,tyép ? {l‘%.o anél' % m\'\a'hyebee atrgﬁeaﬂl%egélgF izer layer while
layer 224 may be a diffuser layer.

The adhesive 230 represents a layer of adhesive that secures adjacent film
layers together. Adhesive 230 is limited in extent so as to that permit the presence
of an air gap between unadhered portions of the film layers, for example where the
surface of one of the films contains structure. Such an air gap may be useful in
maintaining the efficient operation of certain optical films, such as structured optical
films 218 and 220, for redirecting light towards the axis 232 of the stack 214.

Adhesive 230 is typically located along an edge of the film layers, or on one or more
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peri phery of the optical film outside the view ng
area of the film the adhesive |ayer does not result

WO poodee4ars oration in the refractive properti esPOf/US2094/022263
structured filmsurface that may be present. Thus, the
techni que may be used for stacking filnms that have a
structured refractive surface, such filns as the

sider fabsudfithe 1ayors 286224, 1R0ch abs mppaisacierve dsaegishgtian elements
adhered film stack 200, ac ord| L!%{”So t he present
for QURING 5 Stack KORHMOBPISRIEY Tt d i n FI G 2A

L .
éi%@tﬁ%ﬁ%@%ﬁﬂr@a{tﬁ%fﬁmpétéép?'iseéﬁhegﬁ%ﬁc% ni %&é% fSFIG. 2B, in

ht managenent
thidicapke ahoswisg emadhResivexaygrl 230 Ibaymenﬂﬁnmwtlba”}astructured film 266

angyancfist e £70-: R of e 468 S ayighndented o

reédife Hd sah@@@mef ﬁr@/l%.gﬁﬂ&r tABIiRGe{HTBBad b2 may be sufficient
respect to l[ayer {Be&ri 222 may be a reflective

to pccerpﬁ therlay@wfradhlesive Whilseadding lltth)yorbeo exia heighd to the stack of

fif8B5 anl 7eQ " 3R alier 71+ BBMGET e BT¥ sPUALLRTHHE the

pridafatically sfiétefed fineid @mﬁre&@trﬁ,hsngm paBaingRRerSthrouaR, but does not
presence of an air et ween unadhered portions of

adﬂﬁ@ theltmkm%ﬂhﬁda}m@tml e where the surface of one

e el FRefBitiBamienbeiRbULS rpEror Bt i aBbdation o the

opﬁCélt@Jaﬂlt)Obf iheadtatkddBimss Uedr @;@rﬁpleucawxedab@i to:mduce the
filne 218 and 220, for redlrectlg %ht towards th

presgneeaicastaminans pagicles Retweands bat mayere i N@wton s rings.
FUrBiEs Gife 8t BB Gng SUfiaBts IR 1t mal e be3frodfifdtith smal

nor e'si S ayers
heldig wasiatives &sradegestvetadutpfor exangiée asﬂsadmusmd mgUt&ePatent No.

St2a§§612'%29éqrg5§ﬁ@ oreiiheaoiathy by prmelcaly Brstured fim
eldlolifbd gﬁﬁsfvénhé’dlb ey s%%ﬁﬁba%uk@xsraéaes&fdéeﬁﬁm S.

prlsrmtlc y structured film266 and anot her
Pa2&tt Nang, 7@ , 328, incoiporated herain RgGetmnen@y 0 rray be

i d d ' th 230, .The t of

t he HaER: ujesdadhare 2 e Grd. B Bxmpl b pligure
sehEi@ivé@d‘h%s% P’@K)Sé Yﬁdlﬁ’ﬂbﬁ euAstdid¥h, |d hét ReRiglie) cﬁ@nréboxy

hei ght estac of filns 266 and 270. The air

sygtem. b@hﬁ%ﬂﬂ&sh@ may e apdiedras 2 franpter @dhesiveeia a dry Iafmmatlon
process or wet coated adhesive using such techniques as screen printing or gravure
coating.

A top view of a stack 300 of films is schematically presented in FIG. 3,
showing only the topmost film sheet 302. The films in the stack have one or more
peripheral tabs 304. The tabs 304 may take on many different shapes, number, and
location depending on the specific design of the final backlight/system assembly. In
the illustrated embodiment, the shaded areas 306 correspond to areas provided with

adhesive to adhere to the layer below.
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prismatically structured filmto redirect the |ight
passi ng therethrough, but does not add to the
wao bioskeass of the filmstack. Different approar¢iFES1004022263
be used to reduce or prevent the degradation of the
optical quality of the stacked filns. For exanple,
care is taken to reduce the presence of contam nant
par tThel tabs [Beuwaan provddé ial cohvehizint aeya teholdithe NexdkoB06 during
rings. Further, one or thh of th‘? surfaces that toucE
aspeyehhRT INgRGCHRN, Angvnardlsm ke usedier nreisiering, Hie M eigek when

ARG 438 o RO RTBLANER, b, b3 SRSy bloficed i
nonefyenapiriec pattera,araupd theafilim.c&hisyhedps antassethtfied o imegediately

id%ﬁifﬁ@%&dgaggf&ﬁ%ﬁﬁ %{jig?glﬁﬁpagirrﬁgéb ! rsgér%a r"%% dc’uLfcr;IIearCa%’sembly of
thé BRYIRANRE ethdRIBChgBré8 iR ﬂ%rréaitlgfiﬁé&ﬂﬁ%ta)mﬁsin(ﬁn inverted

adhesi've 230 may be used, for exanp a pressure
posiiosi t i ve adhesive (PSA), a radiation cured resin, a

hot el t gl ue, t. The_.adhesi b
nopiTec ol pf e A" Bitaf YEiGT Ine RpoFaRSRs 16 1 By

eldthefessd & theeliewentRe rerdhrsl theasbthPadast e igwsy area of the
as screen printing or gravure coating. A top view of

a
topmagkfilgud0dis shows schermatieatytastiel grepransiogashwithinghedashed

infy 370 o sh08e LRIy WL BBk ag g 1Nyt e
préfebsbl P ek aByp bekausoneyfilti drearsnpossitieeThe Niswirg area may
and | ocati on depending on the specific¢c design of the

extanehlin paele ¢anes/thorfeis, i fenpldge ohtheddm.| Fudhermarg, it is important
o PRI o, 0BG A8 REaRE 500 Ukt tooiaues
chhayethd betitallapialifids ohthepfilow itde impodaniini maty aireamstances to place

hol d the stack 300, during assenbly or, inspection, an
thevag hapive obksIde dae Vishing giea of iy, th GOER Bt BN fisposed on

i _ T : _ .
at JRRR bR B Brdhelal e J1ior Mo fitn REOH 0P Bralpe oo
schematidalfyhiusirbdted inthlG. BBl ps an assenbler to

[ diately identify which side of the.filmstack,is

uppeiFbas! Smhagastinf i Pk & ScharBRirav dlREed in Fie. sc. in
thidicTRbGYimidt Hthe A Erd @HYH0AG BRGS0 MAFsIdREATRIBS klakk, and the

Inserting a filmin an inverted
peripheral edge on which some adhesive 306 is disposed is also an edge that has
tabs 304. It will be appreciated that many different combinations and placements of
tabs are possible, and that different sides of the stack may receive adhesive.

The choice of an adhesive layer for use in adhesively stacking optical films

may be similar to those described in Table .

Table | Example Adhesives and Characteristic Thicknesses

Adhesive Properties
Adhesive Total Adhesive PET Carrier
Choice Thickness Thickness
(Including Carrier) [mils]
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position. The portions of the filns, through which the

l'ight passes to the display element and to the viewer,
wae@®soefesred to as viewi ng areas. The view ngPGII’/USlZOO4f/022263

the topnost film 302 is shown schematically as the

area enclosed within the dashed |ines 310. n order to

reduce the size of the film package, the view ng area

preferably takeqniiig] as nuch|of the filimarea as

T9askPl €. The vigqy ng area [y @@Aend,| in sone cases

e,
3M|§%9‘ant to IIuillaFll m—higtr J[JLILOJIS gual ity in the
ar [ S

rrea—SHite—sore—adhertfg-techni ques change

thgref ol tothe'edge of the film F?’irtherrmre it is
‘l\géj\&flr‘al___q_u_allfrac of the fil i s |n'portant in

3M)900§| 1Lcunst anré'qgtn nI acel the Oa$lhpq1 ve outside the

Mg |area. Th@s3 the adhési Wora 2 ;Tay be di sposed
oMRt | east a portion of the peripheral edge 314 of

3NNE507 1 i i tsel f, X4r exanpl & as Gsehemslti cal | y

3M Igugg_rat ed in Fb& 3B. Another gegbodijnent of a film

Stack 1s schematicalty ttfustrated inm FIG 3C. n this

thadi
94, 50htod VA oPRE oLARFITRALPY QUNEM A rSefit inFio. 4

shaalmgsh@rw t??@lgfaedt ponts eﬂaloclﬁsm;]é;s ma«beggﬁmbm tbsrrmabes display.

t. Wi e appr ecj at t many di _
In &faﬁﬂaﬁt&ql%@ﬂaﬂa n&r&cm?eﬁﬁelau L Erame%?ﬂ% f:conjain the other
Hﬁﬁ}newtg f ‘Ffllﬁ é des rﬁ%y EBﬁ’taﬁL@ﬁé 0 %‘4@)4 or other alignment

esl ve. 0|ce of"an a eS|ve ayer I'n

feattines |fme«bxampmcmns or dipe: likegIforf aligréngrthe fnlmssnnrthbdnght management

. th s(g%descri bed in Table . Tabl e Exanpl e Adhesives and
f'“@hgg teristic Thi cknesses Adhesive Properties

';‘_‘ﬁhemev@acl??ﬁ £§g}ﬁﬁl'yvéﬂ)ﬁp §thé&atst 'C%angﬂ@n@ |ablGkifaR $he frame
i ckness nc U|n Carrier) [m Teraoka 1.

408 AT hdBacklight assembly 406 mcludes one or more Ilght sources 408 that
illuminate the edge of the light guide 410. The light management film stack 412 is
then positioned above the backlight assembly 406. The light management film stack
412 includes two or more light management films 414 that are adhered together
using an adhesive 416. In the illustrated embodiment, the adhesive 416 is located
on the alignment tab 418 that aligns the film stack 412 with the alignment slot 404.
The display element 420, for example a liquid crystal display element, including
polarizers, is positioned above the light management film stack 412.

It will be appreciated that the light sources 408 and the display element have
electrical connections to receive electrical power and control signals. The electrical
connections are not shown.

The light management film stack may also be attached directly to one of the
display elements. One example of such a display is schematically illustrated in FIG.
5. In this particular embodiment, a film stack 514 is formed from a stack of adhered
films 516-524. In the illustrated embodiment, films 518 and 520 are prismatically
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39019 1.1 0.5 3 9313 1.1 0.5 3MB009 1.9 0.5 3 467 2.3
None MP 3MA597 2.4 0.6 3WMR492 2.5 0.5 An expl oded vi ew
w@boos/om4ebodi nent of a di splay 400 i s present BCI/U82004/022263
FIG 4 , showing howthe different parts of a display

may be assenbled to formthe display. n this
particul ar enbodi nent, the display 400 uses a frane

strdi0Rireé @ filmant Ailm S‘rﬁamaylftm am‘fqmcemmay Bbe light ibeerndHzpfilmayfor

ain one or nore slo r other, a nment )
eXERS pd¥ismajicaliy §WHP@V%€§ fien thttﬁ@ Rﬂ.sn@mﬁﬁx gﬁvﬁymaurface facing
tO\QQREfthE%CkF%@%l %%5§Qnagement filmstack. The

I's the first conponent placed
Wi t ﬁ'hle disglaf radmeinélMes'léhénstleler@bnt 8023 ankll 3y baclidight assembly

includ h '
schnBeUige 1T sib e 4 A it 863,57 IR A e
ophbélrm.%tﬁé&k 614%ohhaﬁns ﬁPﬁe'a%t Wﬁm@ﬁoaamrba%eémélr Iugmg one of
assenbly 406. The [ight managenment film stack 412

afomorantioseas bodao b2 filghstanisisifiememchorediio anathenglement of the

ity AP SLER dBEshiay Ydaflaf Bidlof the biclbst Aaamply 504.
t he |k OMOBIRAteddMBAGinidiit th@lﬂlmaaémsmllé a’ctébﬁ@dl(tcﬂﬂr% backlight
with the alignnent slot 404. The dis el ement

420,
aspembikaplfer gxapmqlg @Slagpgihgslvg.aggwaﬁy?m edees of film 516 ‘and the light

oS, DBeRRBE L tmk RS o i RS ) BB pnore o
thé Qispldyodieneet 602or40 thefdnidgdlilketated| aatappeoazh may be
el ectrical connections to receive, electrical pq

d
adyantagspus ie§rinay beneerdprsred pulomaticaledhetaty avaidpgimanual
msﬁ?‘ﬁéﬁ\@ BE, ’@?9 o;gtic%m iINTREEHRE Wﬁ'?ﬁlskaée)mtﬁé HitodRioR ot Gehéets may be

di rect y to one of
minimized and manufacturing throughput and unit costs can be improved.

In some embodiments, the lower film 516 may extend beyond the right edge
of the stack 514 and the overhanging portion of the film 516 may be used as a base
on which to mount the light source 506.

A controller 530, for example a processor or the like, is typically coupled to the
display element 502 to control the image seen by the viewer.

The use of an adhered film stack in such devices as flat panel displays offers
several advantages. Many of the light management films used in a display are very
thin. For example the prismatically structured films may each have a thickness of
about 62 um, while a reflective polarizer may have a thickness in the range of about
1 um to 100’s of um. Light management films used in displays also tend to be very
flexible, which may cause problems during assembly of the display. Holding multiple
thin, flexible films together in a stack, on the other hand, creates a stiffer film pack,
which can ease assembly issues. Eliminating the sequential stacking of discrete
layers when assembling the display also minimizes the probability of defect
introduction and ultimate yield loss. Additionally, since films are usually delivered by
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di splay el enments. One exanple of such a display is
schematically illustrated in FIG 5. n this particular
wepwsdiaaent, a filmstack 514 is forned from aPGL/ES1004622263
adhered filnms 516-524. n the illustrated enbodi nent,
films 518 and 520 are prismaticallystructured fil ns.
Filmb516 nmay be a diffuser or nmay be a |ight turning
thé mManufaciurerxartiné display integratar alithypstectivedindry s oh mithet side, the
the prismaticall ructur.ed surface facinpg towards
nupPRer B kg Mrs bR DediSleN S aR P LGS REE s (hfeduced when

58k Bl 1O . R et 36 manecrn

unitemests.r ef | ect or 510. The optical film stack 514

ke A R
yiek GBA RGN E @ ePBRIE WxafliSaRIH oPéadi@isEict®Fift |ydrt ‘THisIehn be easily
as the display elenent 502 and/or the backlight

copsislerdd wheo4ising stnecturad eptical §insddh mait tendHe distiont and

cafiitiggdretedt hEodnb Ry oraitdat 8 a5 BT} SinBRos be
detaried fahbsq yetsivdee idhectedringitialigmbodi ment, the
optical filmstack 514 may be anchored to the dis

|
el el tspaPRTeCiated et tha i stask MaY Sradkitian to mRluing at least
g iR R AP e AL bRt BTGl bocB T gk &0 between

othiardfilwptthatis ridt ladhesiae betwethiperiphgral tdlss. i nt r oduct i on
of defects may be m nin zed and manuf acturi

t hr &Fﬁf‘?@hf"nﬂﬁw@r%ﬁ’ﬁtqn Eeggt@t%w lBEgq ?Rﬁ%%éa.sqr‘}g% gages on aroll. The
incﬁﬁ@ﬁgl' fﬂﬁgﬁei%c?é Pﬁaét'a‘?&"%%ﬁéwﬂﬁogi#ga tﬁﬁglagf\‘/ér%%t*?@fﬁ% [t§e sheet,

rrght e 0 stac er hangi ng
uspally bya dié¢. Sevefal ldiffseat apgroaehes ethyase ased $er fonminy fillm stacks.

Foté )%éﬁn%]%get gh% Slg{g%grgqty 8% quqﬁgtstgﬁp@%g%ggéripgéa Lsg{apg ?ég%{glggcpligned ina
stdck éﬂtﬁa&'béﬁbwn%}tﬁéﬁéﬁé)rgfgéhéé? tRORIhE hé}{lﬁ‘e bARERFSEMe same time

by the viewer. The us an adhered f1I'l mstack 1 n
asdaihg dievewesr aayfieaadipened| evéindpefasesbeing elig cobvieudhermore, stacks

advant ages. . Many of the ] na t filoms used..i
ey HF ST o s o Aot i IS RO e e Bhaieg ) a stack
th&linsladgs estebidrMoreiinRanly havidried sty G5 oPMmdb idhebRg steps.
m, while a reflective Po arizer may have a thickness
For example,dhg dirgtwatapiical tilms may be laminated together to form the basis
of the stack, and then one or more additional films laminated to the stack. In another
example, three or more optical films may be laminated together in a single lamination
operation.

Some methods may be more advantageous for manufacturing large numbers
of film stacks. One such method, referred to as a 90° indexing process, is now
described with reference to FIG. 6. This process is particularly useful for adhering
two films together that each have structure, where the structure of the first film is
oriented perpendicular to the other film. One example of such films is the prismatic

brightness enhancing film often found in liquid crystal displays. Such a film is
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1 mmto 100's of mm Light managenent filnms used in

di spl ays also tend to be very flexible, which may
w@2awse24rdbl ens during assenbly of the di spl ayPCHOBZ041022263

multiple thin, flexible filnms together in a stack, on

the other hand, creates a stiffer film pack, which can

ease assenbly issues. Elimnating the sequenti al

typﬂé&@/ﬁbﬁgeafbyd‘oﬁmrr@tthdrﬂbﬁﬁiﬁnc\/ﬁmferﬂmm@é icpindrieail roller, so that the
di splay al so m nimzes the probability of defect

prismatis flizictwas da@leng theavebd W m%f'hﬁbslhls/&rapta% Ay giso be used
wh%'ré‘ ®%e fld ﬁﬁpébglnﬁ%ére‘éd febbyg 'b%rtﬁ’at\)é%érﬁféféﬁ'@& Yrightation.
I S i ni Ags on

the di ator wth protective
e| t Ade %°dademhg pnm'mrtahés pm»irqmtlml&s 602 and @l4ateacheavith a

coMrvlag SR AP Shul e Wik TR0 4 BB AR e from e
f.rsqr?ﬁwﬁ réﬁ%ow |§|uf\w%%ﬂd rraan%ﬁ&é gfrir?g%dméﬁe laﬁ«ﬁﬁéted%saqammator 608

he stackin otlca fil nprove I nal
to th@tm@cswréacea@fdhqdwsh roit G;Z)Qel Mateelalstrerrt the mmdanput roll 604 is

unEERvy SRl Feedl SERRGER & i Yk agheria iy fitne sheet

cuch' afiGy 646N d Heltwd lés/@rfstofamm Srev baperedetasdch dther in a stack,
rliying or other film!l a?/ers t hat woul d ot herw se

wnméhemac&structurﬁ@@étm@w § m\%paenh@simp@adlcular to each other.

<t adergos mithating s BREE U Gifohd Hatbt(o 14, Kinjshed product

cafriurte1ar, ©r #A6E r§fécb|ﬁtd\@ﬁﬁdl§€dutm’fgésl@hoh abg ,thélkj&s)cutﬂﬁg $tketion 612,
a bond between other films that is not adhesi

tabjead\paits gee cuheutaf the stackegdimatgria anwaafsf;erfﬁq t@n’fhe finished
orb 50567 AR L0188 DI e 157 ATRSERTE TP Bl taton. o

exdrrtmda a)flatbed did, fa;mamhtet:lemé’aaﬂ die shextary dissiallhg mgzcess indexes and
di.e. Several, i erent .ap oac be used
i o G 58 e B o SPBL SREhe ERL p e st
i .
A
waste adinderedl Saextrduts fmewasiemabariah fiong thi diecautierorheeinished

b dher ed even, bef or e, bei di Furt hermare, o
Prafudied g Bam R AL G Cnch iy HoR R o from each
otisdroul d be appreciated that a stack that includes three

or nore filnms may be fornmed using one or nore adhering
st egnotirer er@badmn@)t af raepnocess fanferroing arnadiheredsstasly ispgow is

delsgl%gé" %N(:T‘tgl 8%'85 to Hb.f'f’r s pro%ggé R particularly useful where the films
being adhered have no particular orientation, or the structures on the films are such
that the two films can be stacked from parallel rolls. A first film roll 702 contains a roll
of film that has a liner on at least one side. The liner 704 is stripped by a stripping
roll 706. A second film roll 708 may also contain a roll of film that has a liner on at
least one side. The liner 710 is stripped by a second stripping roll 712. The stripped
films 714 and 716 pass towards a lamination station 718 having a pair of rollers roller
720 and 722. Adhesive 724 is fed in between the stripped films 714 and 716 from an

adhesive roll 726. The adhesive 724 may be shaped to include clear areas that
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of the stack, and then one or nore additional filns

| am nated to the stack. n another exanple, three or
woreeos/opprd cal films may be | am nated toget her PEI/ES2004/022263

single | am nation operation. Some nethods may be nore

advant ageous for manufacturing |arge nunbers of film

stacks. One such nethod, referred to as a 90 i ndexing

co@esmﬁ&sto ih® viewindesrenidiite wind:equ‘rmﬁbncseactlo The&Stwa films 714 and
his process is particular]y, usef erin

716@%&1%@&% tadathalingie lnastos stafion e 18 Rein faraineted stack

?tructure of the first filmis oriented perpendicul ar
o the other film One exanple of such filnms is the
pri $hnatlaminated Istacks&28&istfad ¢o aglié icuttingf statiof g3Adwhere a die cuts

the Pk §n89%1 ek Pechinreliiafe. Aoy sFAYEIE &Y die may be used
in el diB YUkAR] stalbh Sfor eﬁé’mbhaaé flaiedPdies BRhAehH Mistal dRsSor rotary
lie along the web of the film This process may al so

digse Dﬁedlamaewrefetra@ymased nmﬁa)@eagamﬂmfetbetaﬁif@éme so that the
her have ferred orientati.on. T i i
e 8 LB Ca 08B SEBE Pt 1 8B AR LB g arem o
theloware I SheYHrtidBar éndodiivéritdthe diemay kike dL@thi@Qbh the laminated
other. As the material fromthe first input roll

stack 7@&/m@onﬁqlr@sdwthstqﬁhsslowgahmreoﬁ thailpweetm. nTae perlpheral

w7205 B §0 BB RAERR B o2 SR sl s n

lovwsTipien thyed (7361, NTiee pinettiser Riydr PBaoealy thent e réagiverf om ecollection
adhesive strips at the sheet cutting station 6 . The
rOIEG\K/J?’ISEJIyers of filmare now adhered to each other in a

st aglt Mot flnds R £ 45 ?QStﬁétrrHﬁ he fg tFi":?arﬁ élluﬁﬁms. For
e By attt Mangiere

orien per pendi cular to eac
examipty trad figst filmeddd rhay bedu prlsmmﬁdaﬂg s:ﬁ’uatured fIﬁﬁlZNlthN[he ribs oriented

fini shed C r or | s fed into
aciqss theaveltpt ﬁ\?gft lm Bl offiefiéise@ond SNELH1 B Shamplsal structured
filng Qnét'h et M FEtweNbf fHe fIRE7 $6 29%RGir8BARd 58tond films
transferre tot e finished product carrier. Any
714landab1 & mewp@sofoeobtbenweb@f ligkiomanagément ﬁlmsjtStLiChgas a diffuser

l t\} (gl |e a flatbed die, a matched net al
Orairs %?'feoﬁ’ ?QZ%‘F " The process indexes and the |iner

W t iy bRstHdrthetaed diaidheting fife o Gdtin ah ddhersd stdcR! diffeent films

next cut and transfer. A Tinished product w nder 616
mayxbe f&d in dinectioinsiattight pngléade epcbathere koreexampler two rolls of

op?h@rﬂ?mﬁg\ég%g%ﬁ? Irﬁgigmaﬁﬁ%l)? :%(tmcgﬁrtggl ﬁlﬂ'ﬁ e\%ﬁtheav% fHle | t‘?As structured
along the web. In such a situation, the films from the two rolls may cross at right
angles to each other, so that the stacked prismatic films are crossed. An adhesive
layer is fed between the two optical films. A single laminating and cutting tool may
be used to laminate and cut the films where they overlap with each other.

A protective film may be used to protect the top surface of an optical film or
optical film stack. The protective film is sometimes difficult to remove from the
optical film or stack when it is cut to the exact same shape of the optical film or stack.

A new design of protective film that overlaps the edges of the film or film stack
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product and waste material w nders 616 and 618 may be

oriented at 90 from each other. Another enbodi nent of
w@2soze3s for form ng an adhered stack i s nowdBUS2004/022263

described wth reference to FIG 7. This process is

particularly useful where the filns being adhered have

no particular orientation, or the structures on the

mdkdsrthe Pretesticd fltrh @tastdn@o ramovbe.| mpashbwsﬁmm&cmﬁo Btyle of
parallel rolls,. irst film

préieciva fim R (NhiseLoYaribe OpHOBTMGack B1d (SF4Bd)7 e protective
filrh '888"h a4 704 aﬁoﬁ%ﬁlﬁ%ﬁﬁgéuﬁ?% bhRileN b fH) blaﬁg%g }I‘% Iflg%e) that is

Secon so contalin aro
diffdrant ﬂn@m taelmajer sarfae¢ of tesfilmostack i8@d.in Bire andier sAae, thus

R o BT B ok Sk e sk 06
st abl@ﬁ%%%dnﬁéhm e@s*?bgéh Akt fn%'y' 5] §sédﬂ‘dr%’en@9tnf§?ﬂ’16 stack

722. Adhesive 724 is d in between the stTi
illuatrateshion MG & isashemaiichbsillustrated|in 726, 9THa thlehie@tam, a layered
ed to

strRE SopecpRmorY hapra i of 2PRbe T iack 862 fnatpa together

withi éﬁ"hﬁbéﬁﬂiroté&t@e%@e? obpB ahdfbranwel prateetil@ebvat 88bc, is fed into
t oget her in l'am nation station 718 to forma

a dnam‘tatmre@%t AbR laymed Bivcluai992tredy edermedsior expawple.dn a

oyl R 80 URSE Sl Syt Ty
90{?&@@ en;i(’cg) tHFZilégélfse}ﬂg)? Slelﬁﬁlgllllu%tﬁgf@d gb Qa): Uﬂrﬁ th’@d&tﬁbtlm 904, the

layesed sirugiuse is queseithat the ppligal ilea |0y 0,5>H5§|efdn"t %iaﬁh 902pds,put to
sh?hg.asl' hl‘?% %@?%g?iﬁ&mﬂﬁé@ c?\ﬁ {;rﬂﬂh il Fﬁl.n‘\ §téb¥{t9tc%‘éé1t ad the upper

ose ere I's no ad e3|ve I'n
pratieethventayer €82bf ThHeewee@ORG, or wastep & ¢xiradted using a waste roller 908,

mbodi nent, the di h |
t0 SeRbieoTRa PRI &b, JustHied B SHEMACRORF ARG o5 ().

thel g‘ﬂgrpaﬁléd?ér diBolfidmhs iRl ?)% g‘szers IQﬁNnétE@ 'io B%e layered

stripped away, |eaving an’ array o m stacks 734 on
striubtire 1€r olemibe ¢L&3L¢1pe7363ted‘the lbpee®02h,for ekaypte m’eeassmg

may then he re o] ecti . The .
iR RTREPLAOIRE Sith TRl Bhe S Ao vithdia yegrprotective
laydr'gi®p Fsoﬁfte%f(éﬂ%@léﬁ?ed kfr@étufd 91‘0) 7f33f’f eRBMpREUSIng a lift-off roller

prismatically structured filmwth the ribs orieénted
916, to produce the layered structure 918. Layered structure 918 is schematically
illustrated in cross-section at (c).

A second upper protective layer 920 is then laminated to the layered structure
918, for example at lamination rollers 922, to produce a layered structure 924. The
layered structure 924 comprises an uncut lower protective layer 902¢, a shaped
optical film or film stack 902a and an uncut upper protective layer 920, as is
schematically illustrated at (d).

The layered structure 924 is fed into a second die station 926, where the
second upper protective layer 920 is cut to the desired size and shape. The second

upper protective layer 920 may be cut without cutting the optical film or film stack
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across the web of the film 714, while the second film
716 is a prismatically structured filmwth the ribs
w@eriosnead al ong the web of the film 716. The fPCHUSHENG022263
second filnms 714 and 716 may al so be other types of
i ght managenment filnms, such as a diffuser or a
reflective polarizer film n another nethod of
902dterthe ipvier protextilye laysrrd02dh efredwa s tecde comidf pretesiive Iayer 928 is

P By il P o el R 50 cxample
usﬁ@;éé BR8P B0 ﬁf*kgkamﬁermetl%ve@gd fstduBlure a3 E@Héﬁ‘l%tu&éﬂ@/

structured a n such a situation
illusitriabesd inraross-sectiamas ((;e) s Thay, thediwl fayeréd struatuge ©82tincludes a

ShEPad oBoa el yatR 8o 2o Beteerhah Mt fowaraTotsGive taver s020
an@rd él‘?é’éecf UbpEr ppétédwelfmnlgm NP Qﬁa,@éuiugyéwweét% film 920 may

may be used to Iam nate and cut the fil ere
bewtdto apy wiesticd size, mdmendanbobhhécﬁlze/@f thel shapsd @retlcwd; élm or film

st R Fn HeTnalBR onios Wi ot % Eflepett ot praggctive fim

920i rﬁéy euvéihang theseigest oPiletdrapedtaptiehl filim 61 flm stawklgoza as
when it is cut _to the exact same shape of the optic

llustretadin KCadk. Fuithrimares @ Obfnq56<ﬁdélé>§|Qféh$ ﬁhﬁpewpperﬂlm 920
mély 8% g?c%\ﬁd&f‘ﬁntﬁdeg% t%fmékg |tféels'igr% r%&%gﬁgglﬁ\%pgﬁ%gbgﬁﬂlm 920

m easi er o reno

wher theaptieal fitrybefiled staickiodeaiis befng assHiabledhn taedisplag product.
the optical filmstack 804 (shaded). The protective

Thusy me@?ﬂ%ﬁ’s“@%]“@r A ang the '@W?é %Qlttepﬁﬁ% e 0Lg|each have a
mér}gPSLﬂjfé"rfée%h%ft id &‘lﬁef'%rﬁti'l;i %Tzrrfés’}?fé%ﬁﬁéagﬂéc erheﬂ% %éﬁﬁ‘}sﬁﬁ%ce of the

or surface o 4 1n slze a
opﬁbadp‘ém drHfiks sﬂaok/DﬁQag the protective film802 with at

l ea ﬁ\ee Sgﬂe%P(g g\éf% E‘g? ﬁﬂ&gﬁ@?}n@a% gpsé)” HAPSY PFRjective
IaJé??nc%ttlﬁ'&é‘tréth}J%é %ie%jof Ilﬁl g#]gff tRe bﬁgﬁfa‘l‘ﬁﬁﬁéf Er’ﬁtéé‘nve layer 902b

'ustrated 1h IS syst ayer ed
ma;t baomitted 95&2thad: mmshaperguaperqpmlexzﬂveflayenﬁﬁo isgamindted over both

902a, |
tne; iR fimd 8 Bim S i 0 I oty LIRS biotestivg tever 902b.
In 8066 a dasef ﬁ@wbvélo |tas #nposhat thanthO4dhebive bﬂ&ﬁgtﬁ%f the shaped

structure formed, for exanple,

uppeéprqia@tmedﬁvwad%rs Righpr thﬂﬂébﬁ@ﬁl@estyec&twfg @éthebﬁut upper
ord RS o 4B e AR el Ry WGl o
ref@ded fldén the layered structure 932, the cut upper protective layer 902b remains
adhered to the shaped upper protective layer 920.

As noted above, the present invention is applicable to displays and believed is
to be particularly useful for reducing the number of steps required for making such a
display. The present invention should not be considered limited to the particular
examples described above, but rather should be understood to cover all aspects of
the invention as fairly set out in the attached claims. Various modifications,

equivalent processes, as well as numerous structures to which the present invention
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| ayered structure is cut so that the optical filmor
optical filmstack 902a is cut to shape. This

WO 2502447y | ncl udes cutting both the filmor fPEHUSI000622263
902a and the upper protective |layer 902b. The weed
906, or waste, is extracted using a waste roller 908,
to produce the |ayered structure 910, illustrated in

may: he @pplieakle wél be seadibnappareb) to thosaiod sirin itieeibarto which the

' A i ff-off tape 912 is |lampated.tq.th :
prESE bR, € bkt Uon B b 1l pisSRbF Sifdicaiany erhe claims
aré itend &P &hcoverrsuehanpdifichtiopgsd Gavicesough | am nati on

rollers 914. The lift-off tape 912, along with the
upper protective layer 902b, is lifted off the | ayered
structure 910, for exanple using a lift-off roller

916, to produce the |layered structure 918. Layered
structure 918 is schematically illustrated in
cross-section at (c). A second upper protective |ayer
920 is then lamnated to the | ayered structure 918,
for exanple at lamnation rollers 922, to produce a

| ayered structure 924. The | ayered structure 924
conprises an uncut |ower protective |ayer 902c, a
shaped optical filmor filmstack 902a and an uncut
upper protective |layer 920, as is schematically
illustrated at (d). The layered structure 924 is fed
into a second die station 926, where the second upper
protective layer 920 is cut to the desired size and
shape. The second upper protective |ayer 920 may be
cut without cutting the optical filmor film stack902a
or the |l ower protective |layer 902c. The waste second
protective layer 928 is lifted off the |ayered
structure produced formthe second die station 926,
for exanple using a lift-off roller 930 to produce the
| ayered structure 932, schematically illustrated in
cross-section as (e). Thus, the final |ayered
structure 932 includes a shaped optical filmor film
stack 902a between an uncut |ower protective |ayer
902c and a shaped upper protective film920. The
shaped upper protective film 920 may be cut to any
desired size, independent of the size of the shaped
optical filmor filmstack 902a. For exanple, one or
nore edges of the shaped upper protective film 920 nay
over hang the edges of the shaped optical filmor film
stack 902a, as
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illustrated in FIG 8. Furthernore, one or nore edges
of the shaped upper film 920 may be provided with a
wo alwsopinbke it easier to renove the shaped upper/usion41922263
920 when the optical filmor filmstack 902a is being
assenbl ed in a display product. Thus, the shaped upper
film920 and the | ower protective |ayer 902c each have
WE CIBAIM: surface that is different in size and/or shape
fromthe major surface of the optical filmor film
stack 902a. n anot her enbodi nent of a nethod for
formi ng a |gdrpeshagepesntdiol gaikage foayRinagief light within a display,
illustrate the step of lifting off the original
CogbieiNgpr ot ective Iayer 902b may be omitted, so that

t he shap j ,
(e ShaneuiPEf AEBLERL 4 kst BERA TSILAR) Bfine atleast frst
t he athse!abhglolpabaltmrmerhawmg atleagkohaperip8&2btak) tlsel ableast one
case, .howeve rtant that the adheS|

S ET BRPRORI tisotihe s ST B B aond sptit) s beingdn relative
hi 9'%1? ninBAD dnldes %gggéf é&héﬂ(/@ﬁ 8§ HéﬂﬁeﬁH'ihéJEP%rast one

prote tive’layer , en the shaped uppe

pr opedphemral taneeln aihere she ahipastfifst andtseeohdyoptied! films to each
strugture 932, the cut upper protective layer 902b

rentl adhered to the shaped upper protective |ayer

920. As noted above, the present invention is

appllcable to dlspla s and heljeved is to
par £ cul Arfil{y pREEge %?eq't@ewrap@ﬂtw'hﬁrﬁwe edirskarghgecond

| Ti ;
opﬁ@é”ll%g%acﬂrhd@ﬁ'bgﬂeﬁﬁfé%% T%Hezgréé}%?es H%gigﬁtﬁg&ﬁ,haéc least a portion

I nventi1 on shoul d not [imt
of phlest ahapedrhensl edgeleéd:hle Piesdi optioMe‘;lmm&mg atdheredstogether with at

BT pHRIL B350 3 FIED sEbleT RS e B "

nodi fi cati ons, eqU| val ent processes, as well as

nuner ous ruct res to whi esent . i nventj onma
o Gopl T AolTeoeg 1a0eRS Tt Ny CIATPLl. SHIeTeln IHUst GRical fim is a

I’lgl:ﬂraélc,t I"isd(]ﬂtdr}%cﬁ‘ﬁéeflfrﬁ h%p@h%ﬁ&nlﬁ@ﬁl&”&f‘crdc@ﬁ( Hté&fédestox?(ards the

upon revi ew o resent speci |cat| on

secorad npti@aléllmntended to cover such nodifications and

devices. WE CLAIM:: . A light managenent fil m package

for managing light within a display, conprising: a

st adk of Aafilm ;sa:kagbi aﬂecﬂed i3 etaimad, aylidrem thei detendemtical film is

of th t ast
a pr{smatﬁ;, ﬂght (?lresctlng fllm 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.

5. A film package as recited in claim 1, further comprising at least a third
optical film having a third viewing area registered with the first and second viewing
areas, the third optical film having at least one peripheral tab adhered to the at least

one peripheral tab of the second optical film.
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and second optical filnms having at |east one
peri pheral tab, the at |east one peripheral tabs of

W b@sme44reast first and second optical filns beCTYS1004/022263
relative alignnment, and a | ayer of adhesive di sposed
between the at | east one peripheral tabs to adhere the
at least first and second optical filns to each other.
2. B.filmiaspkadagesas rmwiteddn ictaiml 5 ivhereimitiedirst ihd second

first and second optical filnp each have respective, )
op}jel e AP FEBGUAIG: N alfesting EE, Sl et Gptgal fifbls a reflecting
pogrilz@ngrﬁ.aSt one peri pheral edge of the first optical

I'm

el ng adhered together with at |east one
peri pheral edge of the second optical film by

adhesi ve., & ' : ec] t j :

wnerel - Phdm Prckdds FEEERRR IR YA, B L adingiho 4 display
elameris thagtacklohab kaash first apdi serehd aticyl fihrsusding edtached to the

.S rfaﬁce towards the second optical film 4. Afilm
d'%’i@kﬁ&@%@- recited in claim3, wherein the second

optical filmis a prismatic, light directing film

having a prismatically structured surface on a side of | )

t he 8secorulilgppacikager a$ rrciirdyn claim 1.Hlrther gemppsing backlight unit,

i Pl B R S SR ALY B RRcPl a5 Bbiontui
perpendicular to ribs of the prismatically structured
s hor t aefirhoapkAct oS RERdn b fshLirg 4064 8he periphera
tath Bhtble fipdti 0@l sddonah dpticanfiings arel digpaseihbrmginartbe respective optica

'registered with the first and second vi ewi ng areas, ‘
filrps & @ HIONGSEPIetid Patterh havi ng at | east one peri pheral
tab adhered to the at |east one peripheral tab of the
second optical film6. Afilm ?acka e as recited in

cl ailf 5, Aniler epekageeas reciteddn ¢laigcbibrtbpe cemprising slower

o B 7l S50 564 Pl 4 Mo 55 g o otver

sideactkihgestask.recited in claim, further conprising a
di splay elenment, the stack of at least first and
second optical filnms being attached to the display

el emEnt . A film package as recited in claim 10, wherein the upper and lower
protective layers each have major surfaces different in at least one of shape and size

from a major surface of the stack.

12. A film package as recited in claim 1, wherein the stack has a viewing

area, the layer of adhesive being outside the viewing area.
13.  Adisplay system, comprising:

an illumination unit;

a display unit; and
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8. Afilmpackage as recited in claim, further
conprising a backlight unit, the stack of at |east
wo 2eos24amsl second optical filns bei ng attachedP€DUB1Y64/022263
backlight unit. 9. A filmpackage as recited in claim
, Wherein the at | east one peripheral tab on the first
and second optical filns are disposed around the
r especti \aeligiqcblmanage‘mdamtmriitrdiapmd bytwestrthe ilahiration unit and the

comdarldy fhE % SacaTighE Bep o i it Mumildniahis o theudisplay
st agkitaimed |¢q11tlmqégﬁ@mqm,ﬂ é@nbﬁgiﬁ@ on the ot her side
of the stac A fi Packaeas recited in claim1l0,

wher ei n @haglppéat lgagt firshend ;sleooe@ppv@allfWer@OBaﬁﬁhe at least first

and S0P Stpp I eEAEnfS fayFhg At Pt Bhe pEfighef2i o 18 A RGst one

packagpheml t&ss bewhel dt |Sastififdt arhEs®INY dtfoas fimek beﬁl@ iA relative
viewing area, the |layer of adhesive being outside the

vi edligiyant #ndia layer of aghesive pisnased hsiweesithe at mst one
N
LB P B A € AR b Bl Bica i cacr

andoth di splay unit to nanage |ight passing fromthe
illTumnation unit to the display unit, the |ight
managenent unit conprising a stack of at |east first

and 1aecomdsmém@é rdcitedn el 13, fldiseredorhgtsitig B ddiitrol unit
and second optical filnms having at |east one

C%Qlﬁﬂﬂﬂé'ﬁgldl&pé@’ upi o a@ntr@@gtlmg@ ieplaynd b the gligplay unit.

the at least first and second optical filns being in
relative alignment, and a | ayer of adhesive di sposed
bet WBen Pheysiem asraciteddn pleim dide wtiereiabetdisplay ani irgludes a

. 1.8aSt d second optical filnms to each
llq%@@s_téq%sﬁk s%/%%gm as recited in claim13, further
conprising a control unit coupled to the display uni t

to 98.’“ r %l S)?s@erinné%gl%c%a ’ﬂ% a5 1k?iy furrﬂ'ler co pné‘ ing Bh absorbmg

polarizer layer on a viewing side of the liquid crystal display layers and an absorbing

polarizer on an illumination unit side of the liquid crystal display layer.

17. A system as recited in claim 13, wherein the illumination unit includes
one or more light sources illuminating a light guide panel, light from the one or more
light sources entering the light guide panel and passing through a face of the light

guide panel to the light management unit.

18. A system as recited in claim 13, further comprising a frame holding the
illumination unit, the light management unit and the display unit.

19. A method for stacking optical films for an optical display, comprising:
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15. A systemas recited in claim 13, wherein the

display unit includes a liquid crystal display |ayer.
wasosmeaystem as recited in claim15, further PCT/US2004/022263

conpri sing an absorbing polarizer |ayer on a view ng

side of the liquid crystal display |ayers and an

absorbing polarizer on an illumnnation unit side of

t he | i quiadheripgt wlth dinsgdreegiviedgiger, a.firdt aytstat filmdo a second optical

recited,in clai 3..Wherein the illum nation unif, .

| ol e paAiors BRI i settnictice! s o Psrphding to periphera
| glbtiesnidesPame! . 1ight fromthe one or nmore |ight

sources entering the |ight guide panel and passing

t hr ough auttingetheffirsthand segandyeptival fmeto produce respedtive first and
man nt uynit., 18 A temas recited in claim13,

f ur CHEP TS BRIPR dimcssgre i Daledgtive Penrharatebsy

uni t, thevHdreinttheEnsoatEsscondl dptridfilhefathsalkith stadk having

. A nmethod for stacking optical filnms for an optical

di spliaped apehndhered patpeenahtgbswi t h an adhesi ve | ayer,

a first optical filmto a second optical film at

portions of the first and second optical filns _
cor 28s poddinethadap seciisigdnalaiopt 9,dartheabsmpanigcadhering the first

e firnst .and.seco opti.cal, fi.l s to produce. .

anfi i sebf HpsRR R GAr< BTG o FisT Bt sdRRRE it ams.

havi ng respective peripheral tabs; wherein the first

and . gsecond optical filns forma filmstack havi

o lea Aot A s et p s 29, aadhelh StndHindHt and second
filheHA RIS dutGh@ihe fifst ahdrdeld8nd ©PHBAI fﬁﬂn@&o?@iﬁ%ﬂ ng the

first and second optical filns before cutting the

first and second optical films. 2 . A nethod as

rechbed iarfhied g%cit’éﬁﬁ‘ﬂlé]nﬁﬁ,gﬂ.@ﬁef‘ Eﬁmﬁbé@g(:%dg%ring the first

second filns includes cutting Irst a
andseicoadl opticalsfilmsgaftdreuttikptheAirabambdecsnd optical dilns.
claim19, further conprising adhering the first and
second optical filnms after cutting the first and
sec@id optimetihod as mecite2idn cheime22yodherein extitingdhé firstlzaidnsecond

firfa s et Hie ikt o secodh aPEa S GmecaeTy andihen stacking
th RRALAH &laboAA Gptie8IYilfisda kii§Bment and adhering the first and second

optical films.

24. A method as recited in claim 19, further including stripping first and

second liner layers from the respective first and second optical films.

25. A method as recited in claim 24, wherein cutting the first and second
optical films includes cutting through the first and second optical films together to a

depth that leaves a liner layer associated with the second optical film uncut.
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the first and second optical filnms in alignnment and

adhering the first and second optical filnms. 24. A
woreiohoeh4as recited in claim19, further includP@rus2004/022263

stripping first and second |iner |layers fromthe

respective first and second optical filnms. 25. A

nmet hod as recited in claim?24, wherein cutting the

firgb. and methnitiaspediteal infalaime24 Jneheregsadbeingithe first and second

orlP5R 5054 BB R B R BT LEE aieseur

sefsitopddhppsiveal fil muncut.26. A nethod as recited in
cl ai m 24, wherein adhering the first and second
optical films includes lam nating the first and second

opt pgal Al @Ehdtphs Qecﬁte@rlﬁ%ﬁéimé AR rbin&d ’ch\éeflrsﬁgnd second

A nmethod as recited in claim?2 wherein a h
optigaldima iirlgdeslamiopting te fiist asdisecood eptubadrﬁlmtusmgg tihrediation
nd second optical films using a radiation cured
Cua&f&%"PZS A nmethod as recited in claim 24, wherein
adherlng the first and second optical filnms includes

ot 2hel « Agikiodsas FaeRatin St Siiarel sdheina fhedrst and second
0 %Eﬂ'ﬂﬁh@ ig@sd !é@mhaﬁn%tﬂesﬁrsﬂﬁﬁ‘d SBESRY oﬁg&élcf%sal# ﬁqs?rpsot melt

i ncludes lam nating t first and seco optic
glugsi ng an epoxy. 30. A nmethod as recited in claim 19,
wherein cutting the first and second optical films
i ncl udes passing the first and second optical filns
t ogé®her Atmetheghasiretiitedun ciaim 234, whereist aditeragy thedirseand second

onl 548 et o3RS5 s b SBLSAb i ing an cpovy

orientation and the second optical filmis a prismatic
ismatic ribs in cond orientation

filpmh
ngn%a?\alllﬁlr}g?&og qhEeqiteddn Cl?t'meﬁ% Ahesein eypting\thafirsh and second
opfi c%}*ﬁtrﬁglddﬂjd‘ésa;bé% tH@ﬁfs? Rd BE@?h&ijﬂcélr’f E't{aééth%?ﬂ%rough a

second optical fil |nclu es pullin
diectder.i r st and second optical filns off a rol

31. A method as recited in claim 19, wherein the first optical film is a
prismatic film having prismatic ribs in a first orientation and the second optical film is
a prismatic film having prismatic ribs in a second orientation non-parallel to the first

orientation.

32. A method as recited in claim 19, whérein providing the first and second
optiéal films includes pulling at least one of the first and second optical films off a roll

containing the at least one of the first and second optical films.

33. A method as recited in claim 19, further comprising feeding at least one
of the first and second optical films as a cut sheet onto the other of the first and

second optical films.
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containing the at |east one of the first and second
optical filnms. 33. A nethod as recited in claim19,
wo eooslers7zonpri sing feeding at | east one of theCT/USHD4/022263
and second optical filnms as a cut sheet onto the other
of the first and second optical filns.34. A nmethod as
recited in claim19, wherein providing the first and
sec8dd optmetiod a$ neciieddh wibim tﬁ,wvhdierrgpaivdmgshe f:lrst and second
optic film.and he.o rising stac
opfigal i3 e BR3¢ l4dst Atnind ERBCeLHE st Bl deiorising
sté?ikidg;é‘ﬂ lehét é"ﬁ]lroeéptlc‘él fikh 'i)\ﬁ‘t‘ﬂ the ffrﬁcéﬁoegeédhocbﬁﬂldﬁl %ﬁns
further conprising providing a first protective layer
on one side of the filmstack and a second protective
| ay on fit sy : :
sovond | ) SPEL adketetin'cléi 19,38 Combl] bl rgliaRitEa frst
prateclivealstyenar ook sde ef ﬁmjfllahatyaekf amdraasecand pretectiae tayeh on

anpfior et 6 TG DR Fotrl] SRyt Byerm et gking & major

suﬁbééﬁlﬁé(?éhﬁWatflééépd?évd)ﬁ&z@aﬁ% SREPE $Fdnk E%Q{orl; %ﬁﬂ%ce "é)tf the film

| east one first peripheral di sposed on first
stgekr i pheral edge; and a second optical film di sposed
over the first optical film the second optical film
havi ng a second peri pheral edge, at |east one second
per i3pher A lighd imahagersent fdm packagedonohgnaginghiéghdlwithiig @, display,
the, at | east one second peripheral tab aligned with
COPPEISEYY: | east one first peripheral tab, the at |east

one SecoRREsHtRIEfimh htaiﬂ?n fn%gpéﬂﬁﬁél%‘peﬂ eté‘ﬂeéﬁt one first
| east one first periph era® tab wth an ad eS|ve to

f or pesiphetatal diskosay onAhe ifirshpssipketal esige: eodt ed | n
at t ached 2 toRd BpuEaNnk JisPesft pllrfhedBbt Gfqal B the second

pac b@ﬂ@al&ﬁmﬂ%ﬁﬁlﬁq?d seBofd @eﬁpﬁéral ‘éﬂgéeaﬂebbﬁorﬁé‘ s&fond peripheral
optical filmincludes a third peripheral edge having

at landispesed onithg sgepne m@rlahertaégdam et lepstonensecand

lag‘ﬁz)%ggf??@ ibéélacﬁ’{% e@@@“ﬂ%g% %Pgﬁé"ﬁ sttp%p‘?)he?eﬂqab, the at least one

second peripheral tab being adhered to the at least one first peripheral tab

with an adhesive to form a film stack.

37.  Afilm package as recited in claim 36, further comprising a third optical

film attached to the second optical film.

38.  Afilm package as recited in claim 37, wherein the third optical film
includes a third peripheral edge having at least one third peripheral tab aligned with
the at least one first and second peripheral tabs, and adhered to the at least one

second peripheral tab.

24



second peripheral tab.39. A film package as recited in
claim 37, wherein the first and second optical filns
w@e®@spe4433mtic, light directing filns, and theP€hiUs104/022263
optical filmis a reflecting polarizer. 40. Afilm
package as recited in claim36, wherein the first and
second optical filnms each have respective peri pheral
edgé$. i n A filgi packetgeoas rexditetidastaim IQmhansinothet firet Aind second

eripheral edge bej. dhered . to a rresponding. .
opighi TG die rretaseoldt faefnading, Subfie G Spticar fim is a reflecting
poRaEkpge as recited in claim36, wherein the first

optical filmis a prismatic, light directing film

having a prismatically structured surface oriented

to ds ' fid ; '

oo Led (o BRGRAORR Ko th om0, uhrblr AP 28cond
optisaldilmsieachthave respédctivei perighengl éddes inaegistradion, at least a portion

ubstanti.al ly flat, K surface oriented towards the first

of B s PeripherebAR0R PRIMGAISTEd Mo @ CTFsPRARing Reffipht the second
peYi’Fh@ra'l bBgeoriented substantially perpendicular to ribs

of the prismatically structured surface of the first

optical film 43. A filmpackage as recited in claim

bl g at { S RERRGE AShRIElI0 LR Wi 8 rst Sbtical fiim i o
pripanekiagkghislineeting &in havinigea prig@atic¢aliyt sterctemdpsuriaaegoriented
¢ backlt'h ht _unit t.t%ehfi | m stack being attached to the
OViaide) gﬁPC%?’PP 'GH "R i | m package as recited in claim

36, further conprising a | ower protective |ayer on one

side_of the stack and an upper, profective, | ayer on the o
ot nde- i Aelig: p%ﬁ@g_@tea%tecﬂﬁa.mﬁ'§m|4ﬂ,aﬂa€3@bt%§ssqceeﬂt%cal film is
a ;%r&n%tﬁi, gg@ﬁdlﬁé’&?i‘ﬁbeﬂlrﬂ H%ﬁ?%bsﬁ?ﬂﬂl)@ﬂﬁ suﬂféﬁeeSﬁair\ﬁétgcsittowards the

ayers ave maj or suffaces different in at
firadoptiodl f§maped anpdispiatieally structunaed surface Witheibsforidrded substantially

stack.47. A.fil ackage. as recited. in _ claim36, . '
pe sy 4t tdian oo BRE SRRl ol sUieS Ll st optical fim.

adhesi ve being outside the viewi ng area. 48. A display

syst4§.m i\"#ﬁﬁ{ ;IJaS(I;kna%'e as recited in claim 36, further comprising a display

element, the film being attached to the display element.

44.  Afilm package as recited in claim 36, further comprising a backlight
unit, the film stack being attached to the backlight unit.

45.  Afilm package as recited in claim 36, further comprising a lower
protective layer on one side of the stack and an upper protective layer on the other

side of the stack.

46.  Afilm package as recited in claim 45, wherein the upper and lower
protective layers each have major surfaces different in at least one of shape and size

from a major surface of the stack.
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an illumnation unit; a display unit; and a |ight

managenent unit di sposed between the illum nation unit
wa@easohha7zli splay unit to nmanage |ight passing PCDDOS10046022263

illumnation unit to the display unit, the |ight

managenent unit conprising a stack of at |east first

and second optical films, the first optical film

haviddg a /4 films paghadeptreregited dg elairt 36, odwrebmihef stask has a viewing

ri.pher al .t ' .the fi.rst peripheral edge,
ar%éhgé%éeﬁd)fggﬁﬁggé%f%ﬁ’rl?chwogg“#g ‘QBWEIQS”&‘;‘er the first
optical filmand having a second peri pheral edge, at
| ea ong, second ripheral. .tab di sposed on the second
perlﬁgher:13g'é@%&,sygﬁén’aqom@g@f‘gone second peri pher al
tab bei ngnallurgimedomiunit; t he at | east one first
peri pheral tab, the at |east one second peripheral tab

bei ng adRetigRiay ynithendit | east one first peripheral tab

with an ' . V. r.ecit i.n claim .

36, tur t Aac e aef et SRRt e e gt unit and the
di s dispyayumit td mapageélight passingaensitrepilas@shtion dheto the display
di spl ay ulth. 50. A systemas recited in claim 48,
mheﬂ@ltnthleﬂ@ Hmanegemant unitrranerising al staek of afrlpestiirst and second

di | . : . E i [ 0

L BRI inSist LT T LB EF i Bl B oot ome
vi efiistgesipierabtali tispbsenion the fisstperiphepdlaideastas Se@siH optical
an ﬁFs%rbl n(% EOl ari zer og_ a Ilgh} source side of the

|1 qliina Demasdisposgacoven/he dishoptisal film ayd avingsa Feeprdgeripheral
I N gligh MitdBast¥Hy SécbridseriHetal BBLdiSbedd dn t peripheral

one of nore [ight sources |rH'lum nating a (?I gﬁzégm e
panefige] thgtat |¢astonersecond peripineralitaly beirgpaligres! with the at least

U POE T H P RBCHIR. iRl ESBR0e e50 R Pa IgREal 18 being adhered
MRNAOPREAT st dne B3t périStSEPBPARtH %ﬁié&fés',\fé..c' ai m 48,

further conprising a frame holding the 1l lum nation
unit, the light managenent unit and the display unit.

S54. 48, SYALSREH dsqBLitEdin Ha alsﬂhﬁ%e{\@taﬁfe&|slﬁh£% dofif3t unit

the first and second opti cafhl]fl [ms 0
couplad de thandisplaytuniiniol eadrob pe imageatisplayed pidénaldisplay unit.
al i gnment

50. A system as recited in claim 48, wherein the display unit includes a
liquid crystal display layer.

51. A system as recited in claim 50, further comprising an absorbing
polarizer layer on a viewing side of the liquid crystal display layers and an absorbing
polarizer on a light source side of the liquid crystal display layer.

92. A system as recited in claim 48, wherein the illumination unit includes

one or more light sources illuminating a light guide panel, light from the one or more

26



tabs for locating the Iight nmanagenent unit within the
frame, the one or nore peripheral alignnent tabs being
wa@eaaohad® t oget her with adhesi ve. PCT/US2004/022263

light sources entering the light guide panel and passing through a surface of the light
guide panel to the light management unit.

93. A system as recited in claim 48, further comprising a frame holding the
illumination unit, the light management unit and the display unit.

54. A system as recited in claim 53, 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 attached together with adhesive.
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