WD 2004/ 104679 PCT/ US2004/ 009091 METHOD FOR STACKI NG
SURFACE STRUCTURED OPTI CAL FILMS Field of the
wo pooenod6en 5 The present invention is directedP€DUS2004/009091

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 i ncreasingly comonplace, finding use, for

METROD FOR SIACRIVE SPRPACT STRUCTEREDCOPITCAL FILMS
devices U Tanging Trom personal dig tal assistants

€s rangi ng frompersonal digital asslistants
(PDAs) to electronic ganmes, to | arger devices such as

| apt op conputers, and. qitors and tel evision
screens. The incorpoggiéggjgi—lﬁ%ﬂﬁg management fil ns
' 'TBQ Pfé@éﬂt Gentbs B (ﬁyec%\f? 6 rca‘i ﬁﬁyiag@ ahl n’ldfp F)Qfﬁ%glarly to an

di splay performance ent types of
approadghcoupichggipg lightanamglemgnisdpticel filmsdiséd ilmtlca]edlhpiays ve
pol ari zers and diffuser filns, are useful for
i nprovi ng di splay paraneters such as output | um nance,
5 illum nation uniform Backwictididng angl e, and overal
systemefficiency. Such inproved operating
C loptiasltdesplss) sush amkquidheysts dispirye eIsu‘:m) atr@bmminghmdabiagly

concom tant reduction.in batt
commgRp G g5 155 X REP el SRy e PSRBT e A gppper devices
rangirighfeorh ipei ol iy asshadnt(PD Ad) 36 glleﬂgfmé Qalb@ tcﬂlargbaﬁeﬂces such as

Even |n di ot. .use batt
laptoR RS P L o s gP SIS oy The Giemapiohet it
mana%@:mt ﬁ}ﬁhst ijltd)tf)pticfa?dﬁplap dayicesabshlts axmr#qﬁraded displQy performance.

r eakt or mance..i an
Diffrghy Rty Ao BBR e POl STHERe] THEHatSREe polfigers and
diffuset fileds, l@ﬂam@@mt ﬁi&r |1131b1‘cﬁ’$ng difislay pyhihetersage ﬁfgﬂlﬁtpﬁﬂ lhﬁ‘lfin@be,
ca st acke one, into the display.frane
it g B cR Y Bl s YL P S LR Ipop i Hproved
operaﬁxh@@ﬂaﬁewten”ﬁﬁ@s ﬁhlaefﬂhe @Igvﬂ‘ce b&%er@@ﬁsd; en@mblcfﬁhdcﬁﬁhtarit @eduction in
tain a particu esir optical performance, Fro

battory UGG Q1P RIOp NS BEE OF 0 bagey o e eosd, 8 B ghe (e Between
batterl 854giBigE R berihibieeseldl Bveh hedigslags thmgloamﬂ u@ébﬁtﬁﬁﬂey 1@111*:
managqq%/egli ? Lﬂls;j ;Ilar%cr etg %é%cfgfegg r%uec e léqﬁ-gql?qe @(1 0}%}@%@’{;@ ay, anlEli can lead to
breakm@tgﬁ@tetfbﬂnaﬂcb M€ teBmb O Mningtce] eHifkm P! owddr effidien:; heat

along mnhﬂv |ncreased chance of damaging a fi
mana and QEver ARATRHErSHCSer . In addition, the |nsert|on

OE‘hb nightvhghagbmshedis dréttypicalie stdélea] ave ﬁy(rj AR it thebliisﬂl@’y frame

the. s ns an

tweep Plbﬁg& ggbebsaq:rp% t]peoﬁattmge ﬂn qpxa[yt g[%gé;tack of ?’Yms can be optimized

to obtain a particular desired optical performance. From a manufacturing perspective,
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 individual sheets into the display frame to

build the stack of films is time consuming and provides further opportunity for the film to be
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1 WD 2004/ 104679 PCT/ US2004/ 009091 damaged. All of
t hese problens can contribute to di m ni shed over al

wao boogngfeput or to reduced vyield, which | eads POI/O5he009091
system cost. Summary of the Invention 5 In view of the
problens |isted above, the present invention is
directed to a new packaging nethod in which optica
films are bundl ed together before insertion into the

damaggis gylbgf thcseaxi@lemh pan eoniréutety diatteishadveralitramghpyeor to reduced
1d, fonk GESst. he nunber of steps required for
yie aségﬁe ?k¥%fsg#§p gy devi ce, reduces the chance of
danaglng the films and increases yields. 10
Generally, the present invention relates to an
approach to bondin Ik t have a surface
structure, such asgfzxl 'géﬁfﬁl lE%ntnlaﬁct ured |ight

din EetvioTghd probBms TisRdiabyes) teQstesenniiveiles ibdirdiied td Hew
structured surface of one filmto an opposing surface

packaging smethadonaviieh thcﬁhﬂh@s ge payded @rgefaahhﬂipvenseﬁt}on into the display

fome AR SRR B Bick e By K B

requir€@for RdehibtpbBthe am‘plaghdeﬁa&,,reams tHe\chRideQT daﬁlagin'gQHé 8Bns and
to a |ight managenent film package for managing |ight

increaggstyi¢lés.a di spl ay The package includes a fi rst

A7 35 ey B SO Rl ah Ao gl bl fims tha

have afb@yfae@smme Cdudh @ﬁpﬁgnbatﬁﬁug Sibfoturéd HEBQIR &9% HRAd. Tﬂé ifyention
ur

has a second surface opposing the first s ace
mcludphbmtdlmgthe spytétured shifhon of Pne ifidmitg an opposing suatpee Ofﬁﬁ second film
. hesi ve_.on the Sef ond rfa e. .Al |east,so
using §FEEoN EhEETe b pESRne P hGs fehrredt pEAdRwledS et thar
is lessttﬁlﬁlﬁqbl}‘&tturleﬁgi%ﬁt of adhesi ve The first layer of
hesi ve has a thickness | ess than the associated rib
hhl cg‘rﬁwrtmfula;rmblodbmetmdhemvanmmgls dinetted tdmhglntnnanagement film

packa%ﬁ gg{aéggllpg ﬁtdqv@g dl tgeg qsgefn g}rllgl?tgeslss
enhanblhg %thfh?tf'hﬁrha%ﬂgta fﬁ%u?fagé ﬁﬂ{gﬂﬁe&'@zﬁtﬁ ipﬁl’gm%fslgﬂﬁs, the ribs having

enment unit~is dispose et ween
associbted wibi hregghito MA weviohd apticdl lfiémdias pseopnd sutfade@ppasiag ehel firghdurface

of the S SPAGAL A Thoreas PSS ALGEBNE ob 114 SCooMArEge. At least some
of the &Aht&ﬁﬁu@ﬂﬁé Gothe il gma%\é' Retfat an;ga 8k fﬁw@?& Sf 8 gﬁieiu gﬁg first

rismatic ri e ri avi ng associ a r
layer dfe:klbd&ﬁi\sa hah aghichings less than the associated rib heights of the ribs penetrating

into the first adhesive layer.

Another embodiment of the invention is directed to a display system, that comprises an
illumination unit and a display unit. A light management unit is disposed between the
illumination unit and the display unit to manage light passing from the illumination unit
source to the display unit. The light management unit comprises a first optical film having a
first surface structured with prismatic ribs, the ribs having associated rib heights. A second

optical film has a second surface opposing the first surface of the first optical film. Thereis a
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optical filmhas a second surface opposing the first

surface of the first optical film There is a 2 WD
wWQoMNa04%579 PCT/ US2004/ 009091 first | ayer ofpremiosmoyendodl

on the second surface. At |east sone of the prismatic

ribs of the first surface penetrate into the first

| ayer of adhesive. The first |ayer of adhesive has a

st P e R o B Gk L e b o v
surfac%&%}eﬁ%fe IRIAE R MyePbf ddR8sivd) VERY fir@hlakér HatResivrhas@ thickness
thod for stacking optical 5 filnms. The nethod

less thewtherassoesated Bk beights pf therisipenetiasiog dtodhefifst adhesiyg laypr.
ribbed, first optical filmint firs hesi ye .
| Apehetsmbe dueRiplaiopvenonds ieditiod Spoft ok Frgptive

films. SBheARethOd LEAYRseR pr3diRg BEINBE RS Bk Bilcallbbed, first optical
prismatic ribs and the first adhesive | ayer. Another

film ireorb didstrahésivd laydreni avueicd ofin sesomt] opisakfiln to adéntlyk as to leave a

o DS AR T BB L 1 117,

h%{)t‘ﬂgr énfx%cﬁﬁltent Qﬂh@ﬂf\/@ﬁfoﬁl 18 BirBG LA oeri Mt hara 8Eth 8 i Sackage

features, e refractive features 1 ncluding active
for man@ging Gight/withinr{ disgsy. f Die packidge comppiassa fitseoptidat filnghaviag a first
second optical filmis disposed.over the first optical ..
surface FHGIICH oYU BREISEAIBISE, (hY TRFARIVA fratiessatlbie s yaretactive
r . . o
st R BBk YIL £feHIEGPNE 1 L Bop G0 st opic
film, the B&ondbptiga filindlabingianteondsarfhce. Sthekaigerfirsohyardiiedhestve on the
so as to |l eave a gap between the first adhesjve |aye
second pet faser At denst wome ¢fdhe ¥qﬁ@ﬁtl‘1%fe§‘i9¥qsé’8@¢tr%%¢léff%m6‘? %Fﬁ{é st layer
active surfaces of ' }s
of iy 6 et oo Ger® b 0! BB ORE Mo Bh E07 R s
surfacE € RbHIOBS of tHetkfivE Qirhicésoftthepdretratingftarsésiater fayewith the gap and
Anot her enbodi nent of the invention is directed to a '
other porsiphsgf thy peratiating feafusey igteaiacqithithg fvst adhepiya 1Tt and
a display unit. A light managenent unit is di sposed
between the 20 illum nation unit and the display unit
t AngBRASRbbAHIt HAHS iM@nfisoidiBeted kd & BispRYisgstendhdt includes an
source to the display unit. The |ight nanagenent unit
illumipatiqor irgandea displey woipt Adight mahsgerent wejt & digposed bafyeensibe
. structured, wth refractive features, The refracti :
it i 16 nlag ol P Y g, S TGS
sourcd & BaaRplemAl MR ught ménsemenchndidngsed 4 Kt bftical film having a
di sposed over the first optical filmand has a second
first serfadeatrmctuidvewh refragtive fegturdsayidie reffactiorh deatwres weludpective

e SRR R 5 TS S SO o
first oggﬁgsﬂlfﬁean]ﬁ%ﬁﬁ séébgh Siffeed THRR 19?%’1‘3&?5‘5/& BEadHeki%E on the second

sive layer and portions of iIrst surface.

surface. At least some of the refractive features penetrate partially into the first layer of

adhesive so as to leave a gap between the first adhesive layer and portions of the first surface.
Portions of the active surfaces of the penetrating features interface with the gap and other

portions of the penetrating features interface with the first adhesive layer.
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Portions of the active surfaces of the penetrating
features interface with the gap and other portions of

w0 b@4perwet rati ng features interface with the fPeBUS2004/009091
adhesi ve layer. 3 WD 2004/ 104679 PCT/ US2004/ 009091
Anot her enbodi nment of the invention is directed to a
nmet hod for stacking optical fil rrB The net hod

- bl par i dad B enffonrs PR P MR R Rdpe pptica
films. le‘[eSrhetﬁ@@&h 1@55;% Y&Ein8 'ﬁct?veSfHﬁﬁoiﬁz@ sBiffacks SE esdti PP fchfidds of a

mto a erm ned depth so as to | eave a gap
first ofixtalvikm ittt @ ﬁrstraslhesa%bg@r\w a S'&yf@% effeiscpond pptinal Bim ithe 5
active refractjve surfacge i.on

predetGERIP LSRR PO B B PR EEE BT, BB B o giions of the

active rbativa@SHEREY COhRY EBrtloH‘Sf BD AMB e THARRTVY s@ffadddRoRtagiSRREsive of
invention 1's not tended to descri be each

the ﬁrstlddh@xreathsaﬁ enbodl ment or every inplenmentation of the
present in t The f d.t tail
G55 ATpEISBHTIRY G G RERy G0 A1 g drsie o
illustr%{g(gl \%\nﬁhggm%ﬂ{e &férf]{{/eg}ﬁ nﬂﬁerﬁéﬂtﬁfogl%ﬁé bRt 'ih\%iltl&lﬂ €The figures and the

ti'on may be nore conpletely
detailedndigerigtiondyhich €siiey theraparticulaty dxdemplidy these ergbodiweets] ed
description of various enbodi nents of the invention in
connection with the acconpanying draw ngs, in which:
FIG 1 schemati cBlikfy/Dedckiptiohaf €se Prawitigedi ment of
di splay unit; 15 FIGs. 2A and 2B schematically
i Thedweatien May he mean eefepleiely wdersiaadi i §owa%rﬁfgora@f th% fpllowing

h d
e G e B ASS A EH REE o RS RO P
acco ﬂﬁgd?a%ﬁgs'mmmcﬁal ly illustrate enbodi ments of
t managenent filmunits wth different

t Iﬁl@ kh@bsmgtlcﬂilyaﬂhﬁ@ltas@n cabodinaiing gf displey undi pl es of

RAS S DGR SR SRR e s

one iR WIS étﬁ{éhﬂéﬁ SurfRBSICEMAIgQs dEfssHTRhAddRESH 6if the piclent
principles of the present | nvention; FIG 4 presents

inventien;i ous SEM cross-sections of anot her sanpl e | am nate

orB3e AL anivin sesrietes i M cabihdiBat oA TR R m units
with difibRhi BRRALRLEE WBEAVE, BbAriMNE tOpikh 188 §8th@Pesent invention;

FIG. 3 presents various scanning electron microscope (SEM) cross-sections of a

sample laminate construction assembled according to principles of the present invention;
FIG. 4 presents various SEM cross-sections of another sample laminate construction
assembled according to principles of the present invention;
FIG. 5 presents a graph showing the relationship between relative brightness and
adhesive thickness, for samples fabricated according to principles of the present invention,

using various types of adhesives;
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25 adhesi ve thickness, for sanples fabricated

according to principles of the present invention,
w@2000g04629 | ous types of adhesives; 4 WO 2004/ 1p@dBVS2004/009091

PCT/ US2004/ 009091 IF FIG 6 presents a graph show ng

the rel ationshi p between adhesi ve peel strength and

adhesi ve thickness, for sanples fabricated according

B L Pl
adhesiVd ickfibsR! P BRAPIEs PBHIRENadcBlAd WeprRict I STaRS pRAcht %venuon

hesi ve’ peel strength, for sanples fabricated
usmg\amowsrupeugoﬂadhgmvascl pl es of the present invention,

' f
ke daicstap rerbRar s EreTHorgne neeea e i sy
adhesi%ér a1 g:lngﬂxg k‘c? ; gf s?@dﬂ@a&ﬁ ab@REINE 34 BEnAFRObEHRPrésent invention,

present inventron, using various
using vayipestypés ofadhesveses; 10 FIG 9 schenatlcally presents

B e S e S PRTRL el o B by g g
or TPl 3O e VAR

adhesives; pri nci pl es of the present i nvent| on;, FIG 11
schemat i cal | y_ illustrates another errbodl m(el

| ¥l ?mﬁa@@emremtw pespestEr Ky X aP Aty %en? of a display unit
fabricatd ckﬂ:%l% %Stf) ?)];m&:af s%?‘a’?ee&gsehﬂ\fﬁ doep; FIG 12

enmat rates anot her énbodi nent of a

I FIGN10 Bafa:ﬁ@aaam illhbtrates @oark ebedindhnef 4 helpmiameg@ghas film
of the present invention; FIG 13 schenmatically
stack acpordingria parciples ehihsdiressatinpmtiangi spl ay unit accor di ng

136 ENaEu B E Rt PP AP brb B ERR! e hipeartddfim

stack a@&hﬂﬂl‘g"f@ piificiples of ﬂie%ﬁés’éﬁt in¥@itionaccordi ng to principles
of the present invention; and FIG 15 schematical ly

i FIGu$2 seheawtianleitlysiantaeanothst embedintestiols light manasenentifgm
m.stack according to principles

stack a&gorfiﬂlg tB pgg(‘éﬁ% nﬁg@r&rfssgﬂt 1nven%1on

FIG. 13 schematically illustrates an embodiment of a display unit according to
principles of the present invention

FIGs. 14A, 14B and 14C schematically illustrate additional embodiments of a display
unit according to principles of the present invention; and

FIG. 15 schematically illustrates an embodiment of a method of manufacturing a light
management film stack 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,



10

15

20

25

Wiile the invention is anenable to various
nodi fi cations and alternative forns, 25 specifics

wao b@neofe7have been shown by way of exanpl e i n PEEUS2004/009091
drawi ngs and will be described in detail. It should
be understood, however, that the intention is not to
l[imt the invention to the particular enbodi nents

canv 5 S RSN s o Pb B e ne o
the apBéitie@lemts, and alternatives falling within the

spirit and scope of the invention as defined by the
appended clainms. Detailed Description The present

invention is appli Cakﬂe‘i‘aﬁ&lﬂ%s%ﬁpﬁ’)ﬁ such as liquid
crystal displays, an to be

pahe pmsémrnh\;entlemiswpphcnblaf edligilayg, such ap liqhidrerystal slispleys, and is
t
vt b5l e 1B A By BB AR e

dmpb?ncludes an electronlc di splay unit 102, such as a
iquid crystal display (LCD) panel, which is typically
s Artﬂiwyilw}ngdtehel oeRr rscmematgh]aﬁ shdvayiat§G. Fuifh@ qrsmmii mclutdee an
i,splay unit 102 may i.nclude 10 absorhbing pol ar

electr%ns%d@p 4B dPdsuehas @h,ﬁ}né&ﬁéral fizfp}%WB)é PB’éﬁlaWhlfhﬁ igpically
sand“!i&{éaﬁa%% en't¥B! ?a%L F{gggﬁﬁ%ﬁlg&% ﬁ%&g{ilgéjlhég{ﬁ{lﬁ@%?%@d%dee

rlza I on-

absortsing pbtzére al@ov%@ﬁiﬂ ibelowtihi L.CID Pahélad peaidd gWlgidation comest
di spl ayed on the display unit 102. A back]li ght
typically seqvied fqrcrzroqhm%p@lamqwonéo@épdf imagpr dhe QISH]QY LpEAH2 may be

coupl%clf,:{o Elxtrg 1 ‘Jhgty 0 ofs t?ggga}g\mﬁsg)la §of tllle dlspel ay %% 102.

ICIe |en ser

| pEgRkh l’ﬁE@nﬂﬂy 1 0weis lﬁ)lé’dlﬁ/ﬁis@d/ forpirdvididg. hghﬂthﬁﬁ%g the display unit
ma

articul ar enbodi ment, the backlight assenbl y
102 wihpe fherreis inmfiaaient agibins fight fouths user ta vidvythe i @@g«r temed by the

e 108, ;and e or ect ers
aisped yit e 1 o e e FRBSHIEN SO0 B R gmeipee
severdlBltyneARubE ad 4 BB sodrcb o6, 4 1'@1‘[%@@1@108 taﬁdl 6KE8SSB0Rf reflB&or layers
system 100 be snal | . Accor di ng ght source 106

110. Ag impeortanifgaturp of thei dypday syetenhwoandmrxyfapph@tﬂong tstthqahcdmtal

108 t r he | | fromt
thicteuggs 95 G vele A LB ] o ReaiBinghyt Bafenl usn H0s ctbionl”
positié¥ t6 'tl%(’dl@é/oﬁhcg HEI'&t idd sl bithihe %%Hfgﬁﬁleh@@ dif@BY tIREL AR Yrom the

suitab type of ght solr ce. [T catlons,
light sotircied Odeplt]nlabglethetsyﬂbmd@i) newads the dlsplaspetlemerﬂto a hwlnght source 106

h the |i.gh 1Q
may b\ghﬁlg§f gllutatl?gq,tgpe oPhé’iﬂ Isgurcg a]%emanyeapph at}ong Ql‘l£J {scd%su ?e to 1¥1um1nate the
display 100 with white light, in which case the light source 106 may be one or more
fluorescent lamps, an array of light emitting diodes whose colors are mixed to produce white
light, or the like. Some displays may arrange light sources 106 along more than one edge of
the light guide 108. |
In the illustrated embodiment, the light guide 108 is provided with diffusely reflecting

regions 112 that direct light from the light gnide 108 towards the display unit 102. The light
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fluorescent |anps, an array of light emtting di odes

whose colors are m xed to produce white |ight, or the
wo pdog/10460me di spl ays may arrange |ight sour cespdD©6S2004/009091

al ong nore than one edge of 25 the |ight guide 108.

In the illustrated enbodi nent, the |ight guide 108 is

provided with diffusely reflecting regions 112 that

guide ]g(} %gxtégpch,ﬁl]h tot}ge% %rr{aletﬁ.ﬁgelislgngﬂ% f&‘éil&dﬁ%l%g%ﬁt% %@ the cﬁsplay unit 102,
such a?@ﬁt%&@&ﬂn%gﬁﬂg-on fHel PBerlRBrap@Yf the GLBCE@S &Y fabMP®se display

el ements for directing light towards the display
elemGnInl t 102, such as |ight ext racti on regions on the

d@@gr Sg (Lace %Cfbta@wb u! ﬁgrl#aglsaéf al%paq‘s% %ﬁ?xample, the

backli %@d@ﬁibY 104 maRve %rﬁféd'@ﬁtﬂ%@ﬂra foNa® dffsﬁ!‘ﬂ%itﬁme& }fa sifitable

ackl i ght assenbly 104 may be forne an array of
reflectlvappeitypofién wihediffusenplatsithailsowers thef lomps.i Whiledhére yre several

other (R RBaF i SigPe g Shedl a3 hlur Ui SRS b brrEaa g o
spemﬁ@fdeﬁgﬁ bt i3 HaciaEhe IRk XL A0 i Boﬁﬁﬁ%ﬁgnt%r ﬁ;@@’r&%ﬁﬁh%’uon

the specitic design of the backlight "assenb
1/&41un$enmf lightpombgenent Gitmg e typies hrinterposedbéteren ﬂhe backhght

T8 R PRE et o BB o
e pPLS. 1 SpATE | LTSl g

charactopistied crfsh@hghmhaﬂemfonfthé dIBplh}DumO h02. OForvextin@les tlmritghc al
characteristics. of the bdgffp i nci dent. on the dis
%

I
managgpiiept flgpstagomay %yﬂﬁsﬁe@ firg e fim 14 rf%rg‘gﬁ@mmlmg Ttensity of
f ty1gi ffuser film 116 for
thellgﬁﬁ%%%?ﬁ]ﬁéitﬁr{gﬁélﬁ%%ﬁ es'h%lﬁtlégof the light passing up

tFitras1 018 &die120 ey b¢ aedetikddH filndg ebdtl lﬁﬂiflriglﬁroa\ﬂdfﬂr?dm -Siped ribs
be structured filnms, each having row oféiprlsmsha ed

119 rupnigg acrpsoity Wpier S aser 448 priss- st}mfélrn@dwfra@ irephige light towards

the ax1t@ h¥ '&ﬁ{éas?rgt% RS &l st 199 gﬁ%%hﬁ}ﬂ% 1! 1%}:& i@q@rﬁ zthm the plane

hé™axi's the "system er|

of the ﬁgﬂnm ThS ribe df ﬂﬁcﬁlni m drk giptcalliy hﬁmﬁgeafp@r@haiaalar &f thb&eof the film

gure. The ribs of the film 120 are typi cal K
118 soéhatéhg@bls plethe ditai 120 redirecbthe hl«gbbm@fdltelqtéom putraf theyplangof the

0, d he_ |
figure i s b SR PPt SRRy B Aol fpfaiment
(not sHA®n), qﬁ@ (4y8f 1118 a8 120 ﬁ{a‘??b‘é%ﬂbﬁfftﬁté@ {Withe, &@%1@ ktobhakd Bptical film

I n anot her enbodi nent “(not shown) ayers 118 and
that red@@:tmhghtbeces\(ﬁdé‘mm thedricklighin aﬁemlbbgl(él structured

Qﬁtle S ack 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 for
transmission through the display unit 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 unit 102 with the
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that redirects light received fromthe backlight
assenbly 104. The stack 114 may al so include a
wo edosetsrve pol ari zer |ayer 122. This | ayer i sPeiEE2004/009091
for recycling light fromthe backlight assenbly 104
that is in the wong polarization for 25 transm ssion
t hr ough the di splay unit 102 as i rrage light. The light

fl by th fl 2 ‘
comexl UG5S 1Pheb AR SRRl od oy By o ve
1nterpd%@31 BEtveat ﬂﬁ'}eﬂédﬁv@?olarﬁz& hahd #e diS@sy udit poz.t i on of

he reflected |ight makes it through to the display

wm shouldBbe npted thah,eiepé’ndm'g Qro@r@/ammmtepmelsm [yl gf)@t@ glements

repres%}%}r‘ ]téxygrp g@é rlé?t | O {mﬁg,%g@ da 2183 %glstll vyi@ggtixar functional
elemeﬁ’c@lt %‘ﬁeéiaﬁllﬂfe Bﬁﬁ befbtd/dene hﬁi‘&'bé Qiddd RRer §h!é@ts @ha3 Bda3)or may not

oul d be noted that, depending on theée
have diffsira preystiesn Hesdoynr sheevmaythavbe meltte fashoor other type of

nted by | 116-122 dded .
BT RO e PN
contro?ﬁeet n §¥ R@Hﬁlﬂed NRE Ex AN IR sRSctfAAER: 83oh0dRkrol function are

at’ may or may not have diff usi ve pr opert| es.
often ziﬂlded tofiler stadkese tAsd ditkynaligybecklighis mey fnctudshl amndmtttvercoatwga such as

random z urface str red cin
mdlunag)b axidg ,QEF@)O% ge{n@gpqqlctsﬁlg (f uc tp%moatmg may be

oL A LA (8 i
audencutin aibadzlmgﬁt mkmblyﬁd)d; ¢dchofitHeydisdoete Iopﬁgﬁ tﬁimﬂmgers 116-1221is
i ncl ude a conductive coatj.n such_as 10 indiumtj.

convepfhiqngly msqitgd indpriduallyde therd ot frame A gfnagfactyeen 1ce it is often
C d S :
1mpor9a8pt§#8%dﬁé %%er @1?#01&1@95 c%ﬁ%feh};ﬂ%?s lcl%alt%b’hcﬁég fcﬂ%ﬁagladlﬁplg%{éﬁ@kness, the
individual MBE Bk 123k bs wedde arelb&ﬁiﬁl | A9y reusl albindividisb] fiactiffness may
of the discrete optical filmlayers 116-122 is

be lovs avhidraan aemilt i ingrgased difficwtiip .hwamgypltose&swa andsgsgybly during
f
a4 P S R85 a0} icisE B0 RRORRY

introd LA HAGE s@ifBied elfect, SIdNPds stitdbK@SEebrit Aty bomiphéthisk itall system
films 116-122 may be made very thin. As a result, the
perforinadéey i Qifm etdhl fibs tayer i geoyided\py themasvfactiksr stithedirel side protective
uI t.

llners,ayelggé Irre]ngl'rgfgg Eg%ﬂtblfngsle {pmy1 tg tﬁﬁg?%{? gi}& %Feénblxl ;Fge action of

liner r%@@aﬂ %ﬁd tﬂe%mﬁh% RsbBve irfto el RBKINAY BsRABE & é?c?béeﬁtﬁb delicate
functionalit i ntroducti on of surface ect s,

film tsabbst a§ pstcnfaatl ahales of defettrinizodwation oEmrmviﬂsef gugh defects include

srste g B S PGP ot S s Bt g e vp of

r
static &gcthblt”ﬂ)ﬁ Wheﬁ\ﬁi‘f | g% B4 1BRrd ﬁgﬂi’c%g)oﬁ?étb@ intd %é BhRRA it @8%embly, the

Into e ba t assenbly action of
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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liner renoval and the resulting insertion into the

backl i ght assenbly can expose the delicate filmto a
whomt/10fe7pot ent i al nodes of defect introducti oPCT/US2004/009091

Exanpl es of such defects include scratching, and the

attraction of lint and other debris to the film

surfaces due to the build up of static electricity.

TR IET RN TN
order t%rﬁ@{qo'v@ﬁéﬂ(f‘ﬁlg%ﬁ&' ?ihﬂﬂ?a@kﬂ@ft@%terﬁ%@seﬁfbw\éﬁ‘é%cﬁ Bheidition, the

can re I n sl ower nanufacturlng throu%@gut
bundliniyef filmsenayeiagirve stdhges mdansnlhngﬂms that iare morstraechgnipgly stable.

2004/ 104679, PCT/ US2 nv.ent j. i S
dPReReidg Pg Lﬂ ?8"3 iﬁqsﬁﬂa{’)g \aReIE 1%%%1? %%eswe layer
n 0 14yePHaY Ge S thB @nfrettdckNBbm edge t
betvve‘{r)l Ptﬁg?sygtggné %ggecselnbla%/}gg ?/c:leency I nnaddl tCI on, mtehge °
edge, thaynisd posgmmbd flohpeneaymionpedgesofthe staplg oz magycberpsttatned orer the

films that a nfre mechani cally stable. One nethod
area ofgomg py@lliof erﬁp% a¥PI& optical |ayers includes inserting
| £P00%cddp@inkitd B prdddfit invention is
2(2]%% |€@C¥23£?%%§F@g§e§§§%ss§&t he gﬁtl ré&st ackpr rolr?wven fon1
schem&it@dly ilusiradd én FIG\2 el pesd 2h8camd&2ﬁlrmgsenh¢ffarenltmpi$cal layers as

edges of the stack, or maybe patt rned ov t he
tmay bifotsg on BENGRFIAGEmENIIE THRK i il E R o5 SEAMPlG, laver 218
has a s&mctﬂe‘&%a?fap of?ec% tfhfs lsﬂe%%ﬁ&é%%ﬂg 132;: ’I‘%]'e e LiBred face 222

esent 1nven ustrate

contaii featurd thdt ch&llﬁu@ﬁd‘oﬁr%&aﬂﬁ@r l@epﬁssmgfthmugh Ithe ﬁlm 218. In
optical layers as 10 may he found in a |ig
the ﬂmﬁm@g @mbﬁdlmqnt, e stEiskurER Surtage PP i2 RysIRAtin Surfa?e having ribs 224

i SFRERLE Sl Bp0 3B MY O IR 280 i

3M C | Sy PhaattiRSotah dhe 86cdntl Yl @2k thyis b $ger dddhesive 226 on its
refracti ng |ight passi n through the film218. In
lower purfags 2%t B@rtsaqfdb@lstimﬁure swréace 2P d penatiate wip thgedhespve laxer 226,

surf s 224 a prismatic
with ﬂ&‘?‘%gggtgatctb Qﬁver(ﬁ@%@gzﬂ%iﬂg Eﬂ‘t SBBWT%%F% P?T(])I s BEF-type
f] It la11 B @phreBibRd ik ThelstrudMré DR ABY 22 BheedRidt be limited to prisms
M nnesota. The second film 222 has a | ayer of adhesive
havmme coms-s¢cgion|ofwe isoseeldsatiengle.dut pay plso dficladreritsy rayse difgrent
rface 222 penetra nto the,.adh e |

types QY apPSTREIBs BT SR hL PR ipy T ThiB B B PEG qh g ypes of
tnanglglt sms2¥8hcafedCprishis, WiunlePEridR bRE bk educhal stabifids or

ctufed surface 222 need nof be limted to prisns
parabdiaids.ntn dddéiony esirsemtddonuriaée 282 nesd sothekmited tmbging sthuetured

.. may al so_include rihs havi fferent 20 types of
Wlthnhs@g@n@@@?.sweﬁavl Rﬂﬁ‘ﬁ?dé%ng)ﬁﬁpﬁﬁt%ss sections of the

FrRS B 1dyBCo AR P bO Gy §36REE tyRE of film, such as another structured film, a

reflective polarizer film, and absorbing polarizer film, a diffuser layer, and the like. A

reflective polarizer film may include any suitable type type of reflective polarizer, including,
but not limited to a multiple layer polymeric reflective polarizer, a wire grid reflective

polarizer, a cholesteric reflective polarizer, and a diffuse reflective polarizer.
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triangular prisnms, truncated prisns, rounded prisns,

and curves such as sinusoids or paraboloids. In
w@adwistiomy the structured surface 222 need not POEUS2004/009091

l[imted to being structured wth ribs and maybe

structured with pyram ds and/or posts. The upper |ayer

220 may be any desired type of film such as another

d, f] 25 fl fil
Eibinit ol 28 haf el i alfioR 552 layigng s & Htuming
film, whd 8 ghtbpasﬁéfﬂ'cﬁﬁ Eﬁe"lﬁ)p@loia%r' D00 tid 1BWERMyéI3ud 8 188Y angle

suit type type of reflective polarizer, including,
relativebtota filot axis. "Thefiin axialisuparppidiculaye thepinemdithe film. Light may

LN TN LN TN C T N———

r 14484 9
at the ngg]gu%%gdggla %ggéfﬁ@ga[:ulﬁa hdélie%n%?%ao%/%é@g%%r 218 having
e oftheufilnu tagers 20 8 fand 82Q@ 812y ira pravpdadatich asomlu.ctwm toaging, such as

o Tayer phisOh AR oRidf | Q1 ST RO g B P pdEeFys 226 Ty be o

conductl}agne o V%tl?'e@'f | fd%ﬂ%fcd&%ﬁ&n%qt yr i ﬁélotfééiiui Borlphviding

electnc{ar s eMing®fleldoicaPebnigunenty froaneledticdlanescand ifthiferehes.

otally internall ézrefl ected, 5 at the next surface
Furthe@epraéh@ adhesiyp dayst 42 may beprovidedohthpigRIgtsos dygiesorgetprpdiust the

v151ble?1éhts'Spge 1 %Ifﬁﬁen?%xft h%smnlgqugﬁg h &R0 r & maybe

i ng, Suc a |l ayer

Qf isidastt4bie inl san@diidembtanéds tobuidd & padkagsd sng:kmﬂ opiiedl, ﬁlﬂfs where
t he adhesive 226 nmay be a_ conducting_ adhesive | aye

the apprpashio$ bendiag the télahl@mﬁ taggthenprvidep fhopbilify &9 maityp Yhe desired
e R SRR S PRl S Ry e

apphca‘ﬁ@ﬁé hadBke.or hb @tn@ldfé@éﬂo\/tﬁe ktayethickaBssMEle Béhepive layde 926 may be
W th pi gnents or dyes so as to adjust the visible

used Whthglltttadémg@tgmuﬂqa@f tmqk@e$s| tglthe @asstaqi@ whmhota ghvanigeeusigisuch

sppticafgnt yh&7% e st ir EOLER ToF xippRat ot LS DRBPETTy B may ve

used, vﬁﬁpﬂhe@ﬁﬁct&fedQaffgdmztﬂaﬁettatin@ahlau@wa HRESIRE a@liRikicds She
the ability to maintain the eS|red refractive and

surfacer 248 c&l:ﬂhev»ﬁlepsldpefthe@éh@ﬁvaﬁ%ﬁ surface struct ur e and,

TR TN
adhesﬁ”éj hegd 4hn FRYERP 1AdE (HERY clﬁ%umk'tﬁﬁéi:s WhdaROtHat ﬁ‘l@ %ﬁﬁmss of the

significant thickness to the filmstack, which is
adhesivalgertiag eiguicant ffaction ofi thel Hetght bhHihs sthenees bf thesyhaicirddssurface,

for cxapRple (AR PFIDHTe FoF FATEIF UGN OF 46U DD oREMats s gditionsl
functiodblity'th theRihediDE RYED AN BHEA Sh48hd Gptidin thickness of the adhesive
layer may be greater than that thickness needed only to adhere the structured surface to the
underlying layer. In such cases, the lamination process may be controlled so as to ensure that
the structured surface 222 penetrates into the adhesive layer 226 to a controlled depth, see
FIG. 2B, and does not penetrate all the way to the surface 228 of the layer 220 on the other

10
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surface 228 on the other side of the adhesive 226. 20
It may be desirable, under sone circunstances, to use
wa@2ooeliatervel y thick | ayer of adhesive. The t ePOT/US2004/009091

"thick" under these circunstances neans that the
t hi ckness of the adhesive layer is a significant
fraction of the height of the structures of the

- C

side ofthd atgltxegﬁ%s? 5336 ﬁenegzu?@eog%gggc}&hgg& SHIRE D95 (B RS the

adhesieelidi/éri m&bsulffs G ﬁlﬁ u@abﬁéptibly hightrbductidh &Sthé&efrﬁyﬁé ad@ feflective
in which case the optinumthickness of the adhesive 25

properfigpefthggijucered sedace r222 neAnEollipe theRoRAEaion isatle BOSAY g, reduces
the po%s?oll‘?tg'%? ﬁché% %ﬁ?’cfaﬁgﬁ §nuﬁ1§g f?ﬁldg{;/n@%rgit ﬁgﬁétﬂ% &)rgggb‘iiﬁéé é’f t@@structured

layer, \QIMH prokidesk sdhesion beivess teastiubated whtacésmfd.lxhb uﬁ@éﬂymg layer and
surface 222 penetrates into the adhesive |ayer 226 to

providingagiesired pritraielrscteristie in the@dhesiye. and does not

SR eh R b R b BB R St PR 220

schem&icdBy dfustriRdad FEGI 2@ Tieyleight 96 theRarfate Rhiugisf anldhiBe thickness
structured surface 222 too far into the adhesive

of the adfiggive Jayer 226sisIdk dnithe instratedraladimeyt, eg‘ﬁawr@c?é@tha@)heqlwressed
into the ?ghes%f %y&'i‘ b%g ggsdtoig%llﬁéoﬂe s%rfra?{ %ﬂﬁ%iﬁcﬁg 3%15; léﬁf The optical

FUC SUF ace ntr

powerdaRtHEr WORIEME Frefldcetel @ﬁsreﬁbﬁﬁre@fi’@lﬁdr@w bof the 8frusiuiedd surface 222 is
degradation in the refractive and reflective

affecteérl@ﬂg athendbe layen ofdha adhgsive 2eiisshinggie (Thohickeespr b vheila ge less
than (R FACH hskg’&tfe Hehy 1 seth%xéﬁb*g} hegndsl%r (e g’ﬁ’g’é {d18ss than 20% of h.

y

In othd® iaﬁibe@iﬁ@ernw nbEillubtritbd t@ﬂamfe@so may%b qﬂé‘ﬁéaﬂm‘«é ﬁﬁé’a@fleswe
a surface feature 250 extendi na-@l nto the adhesive

layer méye ps mmta&t theatvelaen 328allnsfead, thedeatarecdd Oimayrha@ressed partially

into thFﬁ he' iyer 2?6 ﬁ]esug %fggé: egfqe g{;ge aq%éé‘la? gl%gfjep{hhoef getration into
the adhésiv%ﬁli}feﬂsel@ssetﬁm 9®%Qﬂhhaﬂdlﬁofe§ﬁéféfa@1 28k thas 20297 h.

pressed 10 into the adhesive layer 226 so as to reach
t snaether feainfeaefdhe igention ik dlusprpted 1 Hifer2D, Wﬁecloghqw feature 260

penctrifiatn Bydk Qpapiidtn ds ke B s Do AR H s agt
necesshﬁ@qle%%lle‘l fethl @Mﬁﬁce‘%ﬁo&‘ﬁleﬁ\%@ﬂa}i& BGnayswidi a'llﬁ%rthe side of the

hé thi ckness, d, should be I'ess ~than the height,
featura %60p r eyt yf thegeicking a% depenfls on seyntal rﬁemt@s,muelﬁ e$ thio Inyatenal

s.t han O°/of h there 0 nts
used 2§ fhe gy ibe Ehed kBt ine “Sadaheteitl s Tepke ot fiSbwlipking in the
adhesﬁfé"ﬁlafé?lﬁla $he/Qirfhee bAYEY 0ARE aSRsAS nti'cﬁeﬂ:aq Rhae} theRBusifd afee
. I'ndtead, the féature 250 may be pressed partially
tempelraturo at which dlietsatyee 2&yie ma@R 6o pénetrsigche adhesive material,sand the

r ef er. abl dept h of .penetration
procesg conditions o% tltle laémmapu%g prgcess such as pressure, spee& natng temperature, of the

=

lamination process.
An example of a light ray 270 is shown passing through the feature 260, illustrating
how the light is refracted by the portion 274 of the refractive surface 272 into the gap 276

11



10

15

20

25

the adhesive |ayer is |less than 50% of h, and nore
preferably |l ess than 20% of h. Another feature of the

w0 pooenodeon is illustrated in FIG 2D, which shepe®Us2004/009091
feature 260 penetrating into a | ayer of adhesive 262.
The adhesive close to the feature 260 does not 20
necessarily lie parallel to the surface 266 of the

betwe? ?ur e@%‘;zgz ﬁéh«%%%ﬁeemg E?f‘l %ﬂ& %h? fﬂ%g%flgéﬁgmj ssmg

through@Nepartion af therrsfraciive Budscet2Te cn‘ﬂthet[ngiihe adﬂmsd/e%Zt Hihe entlre
adhesi ve, the (rheology). of the adhesive material, the
surfacg aa% ey 8¢ descolbsd ps being gc’qv.e, mﬁbat ﬂ%lﬁ%’é? Ve 96822 183Y bet he

o GHEL S S0P S EEFSOAE T A W

while tt dﬂf&d@aﬁt Q7P enedticdhractet €o aﬂladbebsm 262t Sinclthe saflbctivieands
process conditions of the | am nating C{)W as,

h
refraciycab AT SEqRldhe agityerEHmer P drRchagied Waon 1hg;sass 7 15 in
contadd yEERRe 7 SRR if Enhelbif shaYorfabllys Sht8Miics of e active

surfack R@h breiréduced Rxﬁlﬁh@l@e layertdTadipaivieii o thidibd. Hfowﬁehﬁr it is also 1mportant to
refractive surface 272 into the gap 276

V\D
providep fician edsTto BEFBOMN06YTIN 1ape \ﬁx@wqeﬁag 3wiey &iom geph other
! 278 h
when B8RS iR pePBbiRear BT Ve Surtace

2A4 v&® @ﬁ%"e fied) @b&ﬁ@ tl@ﬂdﬁééﬁ@la?&&nay'rﬂrevﬁe nidre ﬁuﬁ:ﬂbﬁﬂﬁ? than
272 ma e described as being active, in that th
s1mp1@¢dheslen sher exemple Hifkestrepari¢les mayibe @apw%mthlgﬁbe aghgpiyve to

Obtalnzbdﬁéglfﬂlélr\]fg gggr%&t\é st clér :hﬁ&%ﬂ?%%xéﬁ t'il;% 3&\&&%6 191¥ér|?§ay be provided

with @@ﬂhﬂ% orhénts B@aﬁ%%fﬁdr\tﬁe RER paéﬁ!iﬂgciﬁrdulgﬁ thicefilng statl eDiffusion
and racti ve characteristics of the active surface

chara@errzstxaar @aaz Risa deaddpdbin athe veayp.fsaelpapimoluding anconmwafcm the
it t h h
adhes%r’\\fngfvalgg? ?l%/as e S?Pﬂaagste %?m%ﬁgl% an%dei’ gthrggflfle%%e' ﬁsllgirt Sce 272

are reduced when the |ayer of adhesive is thinner.

Hovvever it is also inportant to provide sufficient
to prevent the adhered Iayers from peel i ng

rom,each ot her e .
o S e AR P PR A prismaticall
struct$éd G845 A ha %6 unt Heclasibesity &ithdiRmatiB ¥tridtank 42 piintheight.
functionality than si npl e adhesi on. For exanpl e,

The apkixfdnghsi ofdhpprismaticsfsatveap Was abp w8 s Ehe sareples e made by applying

e L R B o Sk e
Film (WBEF) IXe&caRtodHREt ¢X TR s RthiAded © tOh@esivR8vik Bldtprismatic
passing through the filmstack. Diffusion

grooves oriented approximately 90° to the grooves of the first sheet.

Cross-sections through the structures, taken using a scanning electron microscope
(SEM), are illustrated in FIGs. 3 and 4 for two sets of laminates formed using different
adhesives. The adhesive used for the construction shown in FIG. 3 was a layer, approximately

1 um thick, of iso-octyl acrylate/acrylic acid JOA/AA) in the ratio of 81%/19%, crosslinked

12
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15 characteristics may al so be added in other ways,

such as including a conponent in the adhesive whose
w@bagaosepar at es fromthe remai nder of the adhe&i/U82004/009091

m xture. Exanple 1 Sanples of the construction

illustrated in FIG 2A were nmade using a prismatically

20 structured filmthat had a 50 mthick substrate

ith prismatic.str u [ L. gt : :
w015, PR RLREL . TRt o L B g i 1
4 was $ BB SUWRLAbIBAEhYE Wik hyhiGire 6f isdHootyt aayliategaceflic acid/methyl
adhesive to the planar side of a sheet of 3M Thin

acrylatBin ietratess7 BEste/ddént Thisiadhssivenrasynot grosetskRel sheet of

TBEF. was, | am nat ed e ' | | '

g %%Wg?ﬂ3W%gl % °58%§%§F§%@§F@ﬁg%ﬁFﬁkﬁﬁé%g?EQ%%% odﬁlm
constridi®n fid 1hs desh B brisk AipPensatiddhioahs adiesiong Typiselly, as penetration
‘ structures, taken usj an a scanni n% el ectron m.crosc pe
increageSEM on-axis brightnessrofiteeilight prssarg the Tmg sredysed; e deptd o

f l.aninates f i i ff. hesi :
T e T G N e
adhesi®e lcaY Yick RRREOY MBLPk ¥nd dan'hdvBiahuchdiighes effeatveldepth of

acrylate/acrylic acid (IOAAA) in the ratio of
penetr@ioy thavs stiffasmradsepus 2digsiveoody the 4eme thickness.

PCT/. US2004/,.009091 t 0..15%Bi. ] Y

_s‘glr RO a’fqﬁg&geﬂ?{lé;g ib\‘?éwﬁrslé%esé/ﬁoﬁ lﬁﬁgé Sggrgsl ?352 l ojﬁlsg ¢ gmount of
adhesiv@widking ufth@ps aThe¥sHter dhotdnéBilealidiRsitve shdvamn FIG. 4 wicks much

m xture of iso-octyl acrylate/acr Iic,acid/ne%%gl ,
furtherzihery thetstiffenadhissive shaven BIEISYP JBlysy thedrrigirmess ofdHebs pssing through

S pot. cross-linked. i JTpOr feat . .
e coSRe g -0 GRS sy TRRHB0h, PR 6Bl pven th same
thicknbds! 2Bl Pe BB ek 198 godd Efiﬂ_idi’&ﬂtf theddmdifnt SMrtidkidng that takes place.
penetration into the adhesive. Typically, as

The depéimef peatiration mayx bendascd hyhweashriag ths nsak ghetaxis beightnges. This is

. |light.passi the fil i s reduc Th h .
an gt RO MO R R RRBTRY O TsaeBRi oS P different
adhesitvbPshonldave ¥R Svet BuSatRteristi@S Suchi 28 §@MSce eneibeSind enobility, or
can wick further up the tips and can have a much

compdrisgheof feftbscuilyes wépetiveandexpamdadhesiorowilt baporowndels While
nore viscous adhesi Lth the s t hi.ckness, 1

surtuct FGeY S NSaT TS RLD Rl b REE Qi RG0S lroHronan as

Stifﬁlégﬂg iflcrbssel NEHATPUAL a@esivRINBEHMRAMb & KifFidichP dédiee, lshlfBce forces
The softer, nore nobile, adhesive shown in FIG 4

are instiffidientipstiong taichiange thershape dithe adifesive, andiveicking cen daserored.
FIG 3. Thus, the brightness of |ight passing through
the construction is a good predictor of depth of
peRshhRbl on. Al so, brightness, given the sane

Several laminated constructions of crossed TBEF film were formed using different
types of adhesives, over a variety of layer thickness. The brightness of light passing through
the constructions was measured and normalized against a pair of crossed TBEF films that had

no adhesive: the results are presented in FIG. 5. Optical brightness of the laminate
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thi ckness and refractive index, is a good predictor of

the anmobunt of w cking that takes place. 15 The depth
w@boopaesty at i on maybe i nferred by neasuring theCPpES10040609091

on-axis brightness. This is an inportant feature when

conparing the properties of different adhesives. The

di fferent adhesives should have simlar wet out

h teristigs,. . e
constrgiions R AFRUBHBE FASLRPE GRS LR A ERAL bkt
distribu?igﬁ v?gﬁgﬁﬁégtﬁ@tbﬁsséﬁhﬁﬁ fiennlad. While surface energy

al so involved with the depth of penetration, (}

Fexeodifferenttypes ofipdhesires e pepddn e FPeEmPRLs; ﬁl‘,’lr\éeaés K.

Thus, if the adhesive,is fir&i S
conngbioe ek RN S GT8 RO L) T Lo i
(AA) hﬁ&lﬁg 96irkNey e hapRsefinkihe @dhesbv£andsb sirrkporgl damtobeethane

Ignored. Exanple 2 Several |am nated constructions o(f:
acrylate rabssspettivBERnénesed ieviels of srassdinkisierad th QA hpompepent. Lurve

types  of adhesives i ' .
sos cot it o s HE R MRS bl S AU thsses
corresgoRfStd #‘ﬁgéﬁﬁgﬁ\%ﬁ_a e YEAY add D AN APBA A Zeichoag eiosstinking.

pa o} rossed TB

r films that had no adhesive: th
e gehdrsl, drecbriphtsendesteases witlgnemasedpdhesye BigkgRts de pg?ts

.. the lamnate. 13 . 2004/.1046729 PCT/ 0

indica it AP P RES DA G T g R TS Con i gt of

RSN TRABIN BiSert RRrikigbS 868 3he Bhigitidsbuhiodem@rsaatng that the
oross lﬁ%@n{fﬁat paZ%es trhrosgljgh the film Five differen

brightidegpesthotonstiuet o isreasssovitlsibg aflkesivestisipsesr iliiBay also EE ifgrred

that thy oA S Aaere 8 g?{;%éﬁ@l i M@%fa@ﬂ%&%@ﬁ%ﬂ? wletPBe stiffer
than t@%ﬁ@m@ggtadhgg%_ of cross-linking. Curves 504 and
co

rrespond also to urethane acrylate, at | )
r Eispmiticsive biyed in formang thel lemislatedsongtrussien maybemgriiflyiopess-linked

| QA AA C t....Cu 508,.
i SRSy RS SRR, A o
the po?s@&;iwgmalzcﬁ)sélﬁhﬁﬂ@ heflre SRPXVer MihinhadEploke tAhadvantage of

out cross-linking. In general, the
permifdihp @y akesive properiee 0 aveelifferentauepsiticsofer tiedamination process and

LI ST T
impro%gﬁle%gﬁg{%n S the g@gccat? ﬁllédré‘é"téﬁ@lcé Bf thB Sarldhaded¥Bhigtruction optics while

I hcreases, so d brightness, thus denonstrating
later Hnfigihg tHeeabilityiog ieruhssivd tot fioav, dlsgrovidiniggnereasedl dengeigrm stability.

The adstver Rgctier) AoevaaRBainA0Y Soetie PR Pt R URRFBRTY hosen
for th&F Hl%ﬁia&ﬁg‘s’ionmi ol SdbstrMed) ndsBpatibiifudy the prism tips, and their ability to
be post-cured. These UV curable adhesives are combined with a standard pressure sensitive
adhesive (PSA) whose chemistry does not interfere with the ability to be postcrosslinked. Itis
benefical that the chosen PSA additive has good adhesion to assist with lamination and that its

rheology can be easily altered to adjust wet out. IOA/AA and TIOA/MA/AA copolymers are
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than the EA/ | OA/ MAV/ AA adhesive. 15 The adhesive used
in formng the | am nated construction may be partially
w@e@ssedeinked before |am nation and/ or parti ab¢TUS2004/009091
fully cross-linked after |am nation. Adhesives that
offer the possibility of partial cross-Ilinking before
and after |am nation provide the advantage of
permtting the aghesjv roperti.es,. ' : ire a
candidoy B HEBovIspIRE oIS MEE g R SRubadiE ¥ e R equic
tEhed PHAs afdoi berused. a
PSA. Addh gglﬁgg%é%gﬁgggaﬁelngﬂty?ﬁgﬁ* ogy to Zoﬁiellr}r’pr ove the
sel ection of the optical characteristics of the
| am nat ed construction optics while later limting
ity of the adhesive to flow, thus providing
N %ﬁ%?&gnér?ﬁ%tatbﬁﬁtg‘& talhhinkied colfiticeioh e wated by exposing

scuss bove cohtain a UV curable Urathane or
sampleEpOMhy larfitnatd consirustios bricigd U¥1n§ J@Ahf?xéﬁmﬁ arhlandgf 1Pg/AA or
bot h substrat nost

: | & o 0
IOA/M Ay gy Vi cuga ebepoa(éesr?g }Ita%?s %ﬁé@ﬁuwﬁ%t 'CP%S @nghd 65

cur abl

° ?Z:}%’ Chy it b\lﬁth%tsérﬁ RE Bafdeé S&Uﬁl&nspectlon and
C at aal"ggﬁ ]lerﬁldgtg%f hes!f&q SN ghe%] B Shnsper
there We?é ﬁ)d falugeswiue o téparaion Ior bytb‘ttlmgb dhisos dee 8’5@? ebiiggot galsses to

TN TR T e T
is thoulg%& l&ggﬁlr b%@{[g%ﬁ%%lff&eﬁ’éetlﬁ le@FarisPnadE Eifieritebet@sén down and

AA copol ynmers are 14 WD 2004/ 104679
cross Wib1dikéoROR TR Iremaius dn ﬂutsempEA@cauSp thenasihesive Pabsipié In the

noted that this _const ruct oes. not, nece
heatedre@qm@mvéer& The AUrlingRay] ‘%Péfe {lgwswﬁg%‘h%} ﬁ@lh higher glass
8h&QebRe Usraf mAtshipige ekpansion
transm%lgergﬁv ?‘%{%‘%ﬁ?f)&mﬁgﬁﬁ% fgla%lltny of e?@ he’ I ari nat egg
coefﬁ&@mt Clif 4 Kot andssut datasstnihties xpuse thy filgelapire sredreld figt in the
| am nated construction fabricated using | QA/ AA and a
displapl end of 1 OA/ AA or | QA MV AA and UV curabl e epoxi es
ur et han Sorfiktiokd Qvee IGR/AA @ NI ©23%C
a{rh% %FW Sief/ecsege Lljéng%ﬂ? {aSS/o f %)r 1 week. Al I@
Blsarmb@ﬁnp@ssed&m@um blemsal:tll ton3%dBisemidn @rc@shm@, gad EA &

failures due to separation or bubbling. This is due to
IOA/MAéAéﬂnlfmdﬁy of gasses to 10 nove in and out of the

c ﬁ}megq% e]afesgg:té egcﬁlajllv%f 5, tHd ﬂngﬁ@@ﬁé §5th 81 Ahnia e cohftrtion reduced by as

ought to occur because
much ‘QE 9tBRehliafé pHi@RC hila sﬂﬂpﬁlmamem dmftlﬁer @rczsnﬂmkb@ affgrdppnination
down and cross web directions. ﬁlcur

show¢cteed1£farqnlc@ubbr¢@mg®s phel-defh e1§|891éer61a Csﬂﬂs# rosth ‘?1??3 saples
1mproly§<?1 H)Sl'()j é%)ﬁl\é Oﬂé[‘ﬁ tdunﬁg%n%gcf L 2% TRYo AR WRAH GRIadhEsive layer was

avin er glass

thinner.

Example 4
The adhesive properties of the different laminate constructions discussed in Example 2

were tested for peel strength.
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transition tenperature, by crosslinking to a higher

degree, or by matching the expansion 15 coefficients.
wW@E/1047N0t an i ssue for assenblies, where theCt/UE2004/009091

| ayers are held flat in the display. The adhesives

tested in environnental conditions were QA AA @. 15

to .3% Bisamde crossli nker UA & | OA/ AA blends at. 1

ot BTG B FLABE B e R s Bhjusing he

Ive sl ves
ratio dTthOpsPeEEbRfto tﬁeeprb@mab&t @nqmnatts undreased peelaengthy mag be

much as 9 percentage points, whil en(gﬁirrpl es_that were
obtaingg Theplogsrseeideqd e XD thepRch SIBHNS AsiagwReiion of adhesive

di ff ne rrak ,
vicol QSR By bR Rl SR gy
descriBléll abdRre Kithi reQAARS bﬁlveﬁxm S04 end\b i@ FIGe S adiiesiise cliay 603
was thinner. 25 Exanple 4 The adhesive properties of

correspmdsdp e A adHerie drsebSesER ADONS VORI ETREEH v 508 in FIG.

s o SRSy B BB BB 090 By o e

510 ixpmﬂ 5C Noabiat tdhdhési@sisipheridasad lpeeithaic enlgh Mhe pByl strengths
égustlng phe ratio of the post-curable to the
are albk @gﬂ&@Vbhﬁﬁhponents i ncreased peel strengths maybe

%Iigﬂige g, apﬂ-gpere 33 Ip; %@V’%gﬁg\v%@w %hghtnt@%ss Bgf%a{lﬁ%d %)iﬁjossed TBEF

unc 1 on es| v ness

films §@Bouttdfesivd)ds 8Gitnotios PEadtevidhy Cubres G6POM0M tuid ThEcdisspond
adhesi ve Iayers 5 described above with regard_to

respegiivelyds tIBOUA agbasivesglisussed sbeveqyitlprespeqt dnparaes éQﬂ/@@ 8064/604 and

sos YRR Ko chR PSR LR SR e

with &a&cp@ lchB&P 308 and 608 HEFIEA. Rahes] Cerved 0lcottesouasthe EA
above with respect to curve 510 in FIG 5. Note that

adhestvealisstisred above with resped delcirressd hO@@drﬁlf) WAFEGS Snd 6. The

. pe re all 180 m
Tris SRt WEronGr g P BeaRre i e o o epp pg hinee
constﬁ&h&ﬁtsﬂgge%t thAPMERbhARRLHA slﬁfu‘kﬁﬁaﬁv@ rdiBEVely hidheBbMgHthay tind

hesi ve,; as a function of adhesion. Curves 702, 704

relatlmyjhl'gb@' aglbcsu@s pbies, those points lying in the upper right hand quadrant would
appear to provide the more desirable combinations of adhesive strength and optical brightness.
It is believed that points having an adhesion of 30 g/in or more are sufficiently strong to be
able to resist delamination during cutting operations and the subsequent removal of the

protective liner, without regard to the liner removal technique. The survival of constructions

having an adhesion less than about 30 g/in may depend on the liner removal process.

Example §

The optical characteristics of the laminate construction, such as the optical gain
(brightness), viewing angle, Moiré pattern, diffusion, and the ability to hide defects, may all

be affected by the adhesive and/or the lamination technique. The horizontal and vertical
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respectively to the UA adhesives di scussed above wth
respect to curves 502/602, 504/604 and 506/606 in
wo-b@s/10467and 6. Curve 708 corresponds to the |E/BE004/009091
adhesi ve di scussed above w th respect to curves 508
and 608 in FIGs. 5 and 6. Curve 710 corresponds to the
EA 15 adhesi ve di scussed above with respect to curves
. . i d e
viewi ey bl o B i B 5 2B BBl Shickmenses of

adhesiva,rara dltraeo peshedtelyoinshs gtgglasdhots;haﬁ FlGe 8@04&&1 gBICIn ea0h graph,
| d have relatively higher brightness a

the fe]ﬁ@Y%\W%F‘%FS Forghebt p%ﬁ&h@ﬁgh ﬁ’rﬁd@mnxawc@@sﬁp"eﬁtwnés plpftedas a
functlbﬁ] of 51%1 aefi[ve ':cé ﬁllg 821??12 e C o ﬁ‘?}%ﬂ% gSSZ g?ﬁ@%:ﬁ‘@ to the highest

gain vﬁrd& etginbd aﬁldg Gﬂissdﬂaf BBF Ivglﬂidmes&esﬁr@ ThesesubdsiaByoadrrespond to
that points having an adhesion of 30 g/in or nore are
the nagigpestaiianpgyngler oty atherpdots gesresperpsd #OeasYagtetsa@ﬁ SRR | on
t val
constr‘a{;'t'i(%rﬁ %sﬁlgtr’%%]%g i ’?lseea[«@kénlg\%&s%] ?h%%tepl(?t:ﬁ'g ?I%U(?R veﬁs%ﬁ% i dlfferent
initial cessOMEing ROBIS] Thige plbieshow the vadsatilfty @ﬁﬂﬁtlﬁmﬁiat@cftﬁlstructlon The
havi ng an_adhesion | ess than about 30 .g/in_ rmay depend
viewigganghempy he varieshd PEAPCHY Head g1y bpyajuehledn epmlicpiensisapisiag softer
t f
cutoff%: E@J %%{e? q%fééé és Ip&ohﬁ]qe A e,nc{‘;té’c[‘e%‘af] i 1érg€rew§%§1|@ra§§1e

constripéidrelafe metHahitailp fhor@gtdblta ihecambe hdHeyioh ds llngld@f def ect s,
ng%lall be affected by the adhesive and/or the
rpfeqtiya Meirtpatigtrels oppaverbin; tholeminate gensiiaetion by itsedf.

TR T e

compar¥® &SurdidBered) cRISSRASEREF 6dnstraghesi ve, are illustrated
respectively in the graphs shown in FIGs. 8A and 8B.

| Ahe éﬁmin@tp &pmﬁtructlweals@pmdum ot giffereersthpg thel ynghhered, crossed

Taer] 315 R PR ok B S PR Tt R, BBitusion
can bCukel €6 taSle2 thaEhBerdfil Rk Ry ¥hphiatiods.! RRcAUERSGS thdlaminate

gai n were obtai ned using crossed TBEF, wi thout
constradmafﬁﬁds theeoesibilitytbat adisplarmay agb@mrq osepatase diffuser in the
narr owes I th re pond to
flm o5 iy e pBRc e icini e BertPL el G o5 BER T gbint
stack. @H@&pﬁ@&h% Ak rdaRin i FudibiPls 18 hBcrohlibihe Y Eﬂ’cecthﬁﬁo ﬁfe adheswe
ferent initial crosslinking |evels. These pl o

layer. szh bnearipatiemyrfommed mtﬂye @dheslrvre ldyanthatis padiaktorthe tpren pnmme may

provid R SRS b 2B ek B o FIBREH: SO T Bt partits
or stre@@%d%éiﬁhdé’)& E¥hB& rﬁﬁb%lﬁébe lidedtb ﬁi&ké&s@‘dﬁ%ﬂﬁsﬁ?t ed that
| ar ger view ng dngl e

T he laminate construction provides the ability to increase the uniformity of the

appearance. This property may arise from one of the following effects. One effect is the
elimination of surfaces that can be inspected. Defects that occur in the center of the sheets
may be hidden by the natural diffusion of the laminate construction thus rendering these

anomalies non-functional. Another effect is index matching of the prism tips by the adhesive
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constructions are nechanically nore stable because
adhesion is higher. No reflective Mire pattern is

woebmenws® i n the | am nate constructi on by itsePET/US2004/009091
Furthernore, the reflective Miire pattern visible when
used in a PDA was reduced when conpared to unadhered
crossed TBEF construction. 15 The | am nate

v SOTHBAERE0 3k 30y NS eI e

buried \ﬂﬁlﬁlﬁ&ﬁ@ﬁdh&kﬁzb afdlledsikeBas edusedippsfiosnt ddffecﬂk,rsm the prism tips are
Di ffusion can be usedtota|lorthell rofllefo

index gyschicdi & leashiosomneicsteat: Swpely ﬁ%ﬁeﬁ@ pith ettlﬁé n}aé( AP completely;
while fa?%é%ttig)u&tféc%’]ar@:réﬁlrcgélntrﬂ ?.h&ﬂh& effé@@ﬁ tfe ?&c}%ﬁld%fusmn

require a separ ser Int
provided bygesTRilingt a@ﬂ@trubﬂitus Tfm;rm hﬂfevé@ tucimgfroimewoalighict hgid

cost of the film managenent 20 s roach t
dlstﬂbruﬁ@nsea@n%@lsmbﬂlﬂa% e Hial GRtoh aplERtameugheatirs and the
other, A He® ﬂﬁbﬁg«gﬁa a%’ ﬁ ca %H &Y théatehh&ﬁf% alnﬁ %ﬂé%ﬁ(}e GG el fh the area
fhe esirve aralle upper
that isph kzsmtactrmyh tli@radlc{d:sﬂ\% dﬂlfeéammffaehh&umbnaemme&bm a mix of light
changi ng the brightness or the view ng angle.
whichpagles ép gmagoharderite se50lveduced i ndex changes may al so be
u r R
czﬁg% n%t%%ggsgﬁlg‘{}%ng gsst% Eélﬂﬁlg@%f%c%g luI %r%gizlatl?l}]condmons that

cause il p@ictration of tht Peismafps ap ey @hedve. TUhderne Bétrdﬂlarﬁﬁmlon
ari se fromone of thefollovvlngoeffects One eff i
conditions, thé|larmma@m tmnsratrg s se¢ a1 80nh At with A lwna%@pwé ef 15 2.5
Def ec e
o) R e T e bR S Bl Pl 0 Bl el

adhesfoRNEnEE3shRP1d Viiati6ig REE irlchghséstBS Bkeldvodahdt €lfe resulting laminated
non-functional. Another effect is index matching of

constmh@orpdm ot clp?@g@yflﬂlﬁ@aniégmp@fawe wlzmmm@ussed above

were ]E‘I’Fglillag cfé{ ﬁ%g %%% é%ml%éﬁo% Wﬁ%lg,?r%lgg 135[{;"1' fmrﬁ?%@ycoggltmns were

notnd@wshﬁgdytmh@fdr@acmé.ve are |ess Ilkel y to cause
significant defects, since the prismtips are _index

wa‘trmxeaadegtvmvea%a displag B%ISGWSGMGd iishHF.9, degveiag Sowtthe fiferent
parts Hf BaeY &SRR O NG el G RER e gl 502 to

contafhiBe 8@eLEbApJdelEl e $raﬁfe(90Q dovitdik6nd @ hbRtsots 904, or other
construction. This is believed to cone fromtwo

alignmaérg tfeatares,| foyyérnampdé ping phibeilikasfor digning thefilmgin the light masagement
fl tjﬁgﬁal distribution of |ight through the stack and the
et a new di stribution that is caused by the
r qfhe %ﬁémg%t Qé%émbgfdo%q& thwlrstl ohoBER PRackd whithén AeFAme 902. The
IS in contact with the adhesive. These two
backlxghf :ﬁssmlhly aogneliidrstone s m@ee:bgiﬁ sauneexO that ifhminate the edge of the

light guide 910. The light management film stack 912 is then positioned above the backlight

assembly 906. The light management film stack 912 includes two or more light management

films 914 that are bonded together in the manner described above for surface structured films.
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whi ch makes an inmage harder to resolve. 10 The
| am nate construction is typically manufactured using
wo 200eneteron condi tions that cause full penet retT/082004/009091
the prismtips into the adhesive. Under one set of
| am nation conditions, the lamnation tenperature is
set at 180 F with a lamnation speed of 1 "Is (2.5

.cR1.S ater. . Full [ i S0t : .
mhe i e SRS el RO 8 LB R B
positiohadTB e i TigHitiRdhaganehtifiterseaos2t he |ikelihood that

the resulting | am nated 15 construction does

€ ) not .
Jdhaily ke apnraciaiedshas the lisghkpareas Y08 andhe display glgmenthave electrical
i scussed above we | am e ; .
conns g R B e B PR SEpd DR onnctons e
showncondi tions were not necessarily optinmumfor each

sanpl e. An exploded view of a display_900 is presented,
i 4 crIsgsedgiongliGaivirongnan erabefliment ofiihe film stagk §42 15 schematically

1,S S | ' - '
s ERY 1, R GBSy SRobh o B8, 3P g Ll
structue 61 RIRN 00 Swith e phikaetc S0Lorisayedda atfktorishetion (oWtrof the plane of

slots 904, or other alignment features, for exa

|
the figptens Abpve the 1oweafilng B0265 p gerong Prisratiq fifm 19%%@1”1'}?% éiﬁﬂnaﬁc ribs

. nagenen fil tack., Th ' I '
o GERSRSTE D LT, AR RS SR PR L0 7
secondgEdnatia HlmeRIDaHak ¥in 9@iesive tdyeel eS060REitOTowsd ke fAdeg Mt least some of
sources 908 that illumnate the edge of the 25 |ight
the strygfingdean®s, imitlis cpsgmrismatiogbaed ther lower §ina dR0Dnenefraterpierihe
.posi t i d above the backlight assenbly 906. The Iight
aﬂw“ﬁ% Eéﬁgﬁt filmstack 912 includes two or nore |ight

fitm 1008,/ Bhi8H thal B8 fors:emiNe dadfitaApepdiize) aldifuser
manner descri bed above for surface structured fil ns.

film, ot Sre/lre2D8 Se0dBd adiREIVE s bt/ Oopogolewersistages pit dgast some of the
s SRR SR o TR P O Lot Bl e

1010.the Iight managenent filmstack 912. It will be
appreciated that the Iight sources 908 and the display
eltevidd bt abpreciateidgbatrotiealopticsd fitra dayiermay be addedite éhe stack 912.

s ST RSB S P B Fe AT e o
film 1dyBfs Qe fabkathRdingBithe 6f diff@f%nf éép%ia%hésc ked? bRamgle, one or more film

Schematically ™presented in F In this
layers paaythiectthetredawhigi zeemhickness Yapving te¢Hniquesasaliscussed in co-owned

U.S. P%trelnts arlrp%tlilcgt?clr{ Y0/346,615 , or may be attached using other techniques.

Different approaches may be used to reduce or prevent the degradation of the optical
quality of the stacked films. For example, care is taken to reduce the presence of contaminant
particles between the films that may lead to Newton’s rings. Further, one or both of the
surfaces that touch together may be provided with small height variations to reduce wet-out,
for example as is discussed in U.S. Patent No. 6,322,236, incorporated herein by reference.

This is shown schematically in FIG. 11, which shows a first film 1102 having a structured
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structured film 1002 with its prismatic ribs oriented
inafirst orientation (out of the plane of the

wo p@uneds79 Above the [ower film 1002 is a seconBICT/US2004/009091
prismatic film 1004, with its prismatic ribs 10
ori ented perpendicular (parallel to the plane of the
figure) to those of the first film 1002. The second

surface? u,@rmi&% fqa&{glésni 113 peRs! %mggnt%(éﬁ]eg‘dh[\éﬁ r@é %:lg(%oo% 20 1d& surface
1110 Jraabadn@Silm N 12hiThe ¢@S& sBffa&ITEINI0GS ﬁ¢ttf£at it id frevidedsvith random

film1002 penetrate into the adhesive |ayer 1006. The
vanatlmmeﬂlefg'ht fn revBIt WehPetalons the priswpticsbng tae figst film 1102.

RS Y5 B A0S TR o Bl e Pl g v
hmght%‘efﬁétﬁfeﬁ sufthce S@&éscﬁ@eﬂﬁn@ St PentNd. B¢A701328f mabltpbmedlierem by
the second prismatic film 1004 genet rate into

refererwec Ghis iadlvstrated St@}mﬁcalbomﬁ 1Gy 12,whish showspliist ﬁl‘ﬁl 4402 having a

t h fi I
a0 50 8 b B FE n p BEHEE b0 it
pnsma%fcmfﬁsts’edtfeathfe@ 1§b@ﬁkvmg> giffeasht BEighist atbedlcsofehineesarber
filmlayers of the stack using the sane or

penetrdheffﬁlﬁte@fmtca@lp radbesivedayard20% amthsi lewerowalase 1246 of the ppper layer

1212, ¥ yTRe P ERt e R P BB 20b s HBGRR 1B Y Msive

layer 0B |ubQ§EHeQBW$1O§1§ﬁa@e ®3f0 ofothe ﬁﬁl\; br DE/eRt Ofeh edtied MIDEahMEHe not as
techni ques. D fferent approaches may be used to reduce
tall either dor moteerch it thedwfnesd B2 i0om nady ob evesynengtpte thpadhiesiye kgyer 1208.

t Egﬁg@ad[%ﬁggj%{l Igiaérrlﬁ%eérf%{i ﬁ@gﬁfgmgﬁ%o%féaoggecr glr?cttlgr to another of

the dléésatr;i'&a)%?)ohaﬁs f DhEBx4hk oFBYCh £BSh1APisNENERRIcEILY iIRBGated in FIG.

, one or both of the surfaces that touch
13. It mg;qiahmulmmbbdlnmm;\ﬂ wiededilth staotall B 1 hisifeimed o atiopded stack

MY TN R Wy e v
1304, &E{qﬁggni%ﬁt souil—&' B0b3ng At %ﬁﬁ@m@ CRel Bontied Eﬂ»tﬁal fifkn stack 1314

ows a first film 1102 having a structured 19
may hi2 B@ﬁ@oﬂnﬂ)@tﬁtﬁ@e‘cﬂ@‘ﬁhbﬁa@ﬂﬂuﬁﬁ@ 08 of dmﬁm@onerbneﬂwdﬂwand then
f eat ur es 110 enetrat| othe a e Ia er 1108

anchogi 1 ShoMGH CShIEY Siemiens TRGBh SRl PPIEE Pcesgey be
perfoﬂrrr%\rqg{)u%ﬁg il Pl Mtlh%tmg cﬁ&&fl dls 1 cleindiovi ded with

variations hel ght revent wet-out along
t hetheriilstmtddentiodanadt, thh bomdadsftlmf stacin 1818 2s attachechtotthe packlight

h [ dfil b
asserpQUA et s rhbls Ay g ok BrgiiebSessermbly o i pogtier
embo?ﬁ?}r&e%? ‘:t)lgeg éﬁ{ggl 1‘}'1]5111 Mack g/ﬁt 1ﬁ5§ bdNthchared ¢ tl%%ﬁsplay element 1302 or to

erern
the frame (not illustrated). This approach may be advantageous as it may be performed

mechanically, thereby avoiding manual insertion of the optical film stack. In this way, the
introduction of defects may be minimized and manufacturing throughput and unit costs can be

improved.
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reference. This is illustrated schematically in FIG

12, which shows a first film 1202 having a structured
waetiaew79204. I n this particul ar enbodi nent, PEEUS2004/009091

structured surface 1204 includes prismatically ribbed

features 1206 having different heights. The tall est

features 1206 penetrate farthest into the adhesive

er 1208 on t.he. f ] . .
apesmiitod of ffisp Ry Bt PR3 BrobR Ase il for R flevision
screenst | o®edr 1&3@&@5@% dr QeheniagicailyeilnsshtbdindFIGse] 44lhield atel 14C. In
| ayer 1208 up to the lower surface 1210 of the upPer
the display 400 itlusieated mdiIGr 4A1180%6 1¢Phis ssperaiedbypge of giare light sources

jther. do no eac . . .
N
sourced, kI hHTBRRIRNERIred 4162 BitAE HlufENatiigsiphb &40 rideples of light

directly to another of the_ display cgnpone

. On
sourcessinakge eoldfcathod flnorgraspt tbes, dighigraifing dig ffsfnalttﬁ%]élﬁ Zf’*e‘&ﬂe“or
in.FlG.. 15,13. i ' : Y
a0 R e B ARG L SRR B v

from tHel di¥Piayl bR 1dwads thERspllys PitRYefd@er 1406 mejas adidfuspiedlyctor so as
el erent 1302 and a backl i ght assenbl 1304, havi ng

a
to helplrajetthe tlwnvisatidos thedisplay mgre urjiarere Tiwasilecterel 496 rarctake one

tical film st 1314
o sev i bl R AL oo TR B RO g B
1404 ahD8Ro 112 SRR cify bdiEorCa0R S (11104t Yvit reffedting suffaces along the

anot her approach, the bondi ng process nay be 20
side. Theredeatedl 496 meedynattbe flatrar nigyhav e Agetitedishabehosen

ROk 2 S0 S I o b ot 1APE FAGE SRR ke nlelfent so tha
the vieﬁ«%ﬁ%ﬁ@éﬁée%%i‘oﬁﬁha%é BiphtBesdlaorE@s B dghiey 00t MEhe diffusing plate

ght assenbly 1304. In another enbodinment, the
1406 nogythecafewt infl imstescthick3a grovede tigidiay @hé may copteith@fiysiag pagficles.

e ST R TR B Soa TSR3 Sl o
orpo%ﬁgﬂﬁggngﬂa&xqatg {(rvieiy. avoi di ng manual insertion of the

filmstack. I'n this way, the introduction of

défieiassing hrbegirthe diffusig ratd 1ABK ihelighihang wids veghmaangle.
i S e SFRMBOE S S s R g e o
to see gf%émgg%gra{r{i ﬁﬂiqu@é HIREMS rdiAvelt&Rel RN ndHRil. TheSeARAl

arge displays are schematically illustrated
viewingrangleGen thbdother bR artgpital; lessthan the horigpitalyvigwimg angle, since the
Cdllustrated in FIG 14A, light 1402 .i.s geperated b
verticabeSIgp e YAVt FUSUF Sb e TR TORAL S PR SEHLRG 2 much

smalleg:' g%.e %QEG ﬁgﬁfzﬁk’% %@QL@ TREORS, itlis INanBREEER0 r8duce the vertical

ion o
viewing angle relative to the horizontal viewing angle, which results in the image becoming

brighter. A layer of prismatic brightness enhancing film 1408 may be used to reduce the
vertical viewing angle of the light that has passed through the diffusing plate 1406. The
prismatic brightness enhancing film 1408 may be adhered to the diffusion plate 1406 In
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5 sources, that achieves the desired color in the
illumnating |ight 1402. Exanples of |ight sources
w0 pknades7ecol d cat hode fl uorescent tubes, |i ghtPERUS10041¢09091
di odes and the like. A reflector 1405 may be
positi oned behind the [ight sources 1404 to reflect
light that is emtted anay fromthe display back
another Tl ol By B an B B B FAY20R A B ditucion plate

1406, @thdrdthagtivs phidiw e dayers ebwean thé ﬁlm afd@andthe pAA6 mmz
take one 10 of several different for nﬁ‘}l ncl udj ng

Jihed (Ihad1o uselraumc&i%dewéaaéaof&a%ﬁy IgHEndwished Hveen

n f { i [
st o RSO0 P 0B 80 G o
1404 issiygieallylti ol f{dee cdoq reflédiive Ipelaﬁzﬁommenzfyl lﬁ msemad bebween the
have a desired shape. The Ii ?@t 140 enters

bnghtna‘ﬁsrqnhgmw@g ]@B’@t 08008 thepPRAH S toserr % thediabf irgipepplsrization

state t ér \Iggl%l neses fse rbg Sag? rﬁé@l\gﬁﬁe %%5&%%%31%1 g&gﬁ?%umghgagﬁe light

reflectdel 19t the reffechidOfolamyer D@lﬁmfa?‘ﬂulmedlﬁdnﬂyhev&tﬁ bd)lmkzettmn rotated, at
provide rigidity, and nmay contain dlffu5|ng partlcles

least Parhélbd ifgf qmm@ée qbrc&tgé diffiers refigptine of by Rsgingt! ’I&Hﬁ agplesigpiion

rotatmgm?lte actai/ t enqt E?@iﬁﬁg gcglﬁl%tr@?%c%rve gﬁ %éﬁEEBMM' at least a

port1orﬁdtftﬁ¢lfelﬂé§te@ |11@hﬁ1s 1406, poldﬁﬁaﬂlcblgéﬂite hiw istravisdetted @fecting polarizer
le. Television screens typically use a w de

1412 am)t caeenrud) absoibieRPLAIGT 420 h@éﬁﬂ‘?ﬁ“@ﬁl@ﬁ’hﬁﬂﬁﬁyl@@ 1agy) ke any
sultabl? &pg If 66 etcév? %&ra@?e? Eolf 8)? lg\%% ar%fe %]Qﬁffﬁ&&a/ reﬂectmg

screen n
polariz8N& LmuRiplé mymtahﬁyerhaﬂ@ttws bmﬁma |H1 wddiges, thélﬁdﬂebﬂilﬁa polarizer
hori zontal view ng angle, S|nce the wvertical positiagn
may beog cholhestericapadarizer.cind mayanelads hestaydatioarplats toratqhsthe polarization
usual. | ver a .auch
orthe ek B hedinhaP ot e RS ARNp Pipe potarizer
1422. reduce the vertlcal Vi ew ng angle relative to the
hori zontal view ng angle, which results in the inage

%mmnsn@ugsl}bmgmr@dr surﬁc«: éﬂﬂé}ofdhe prASBHN breglmqsg mlweglgg film

an f|In11 redu
1408 s e S A e et R e VB 04 st adpstve. The
peaks éiﬂhé’ﬁﬂﬁnﬁtnﬁll‘} 'sfrﬁétﬁﬂeﬁguﬁédét@nétﬂé@@at 18828 parl® Fla§ ib itke adhesive 1414,
bri ght ness enhancing fil m 1408 may be adhered to the

and ma;jq Ifehgisatg noppletady throeeh the adhesive 12004y the devg surface of the reflective

polarizgy g B oV IBE AR CERriRed 55 oot prnorh( e Sr R bg piaeition

into thé Q&fésw@ M4 Dess Hé%ﬁﬁol’lé’(‘ltlﬁ YRRk enk BUEF ik tvi’é@ﬁﬂ% e A
'm 1408 and"the plate 1408. The LCD 1416 usua

greaten thc Heptk of penetrption &efad$ focagrdater westical vieigg sagleiwi ch ed
bﬁtg}\{\ﬁﬁgt has passed through the reflective polarizer 1412 is then directed to the LCD

1416, which imposes an image on the light passing to the viewer. The second absorbing
polarizer 1422 may remain separated from the reflective polarizer 1412, or may be adhered to

the reflective polarizer 1412. The outer surface 1424 of the first absorbing polarizer 1420
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first and second absorbing polarizers 1420 and 1422.
The Iight 1402 fromthe light sources 5 1404 is
wo ypiaadery unpol ari zed, so a reflective pol ari 2€r/US20082009091
may be inserted between the brightness enhancing | ayer
1408 and the LCD 1416 to recycle the light in the
pol arization state that would otherw se be absorbed
may bt frehtb@ wHBRR Gr ARTO LR tﬂ%Qtlnfé'htsZ &lor @ﬁa?tﬁ}?lle Tie ohieg Birface 1424 may
refl ected by the reflective polarizer
bepﬂwubééqﬁehmhveﬁamborasamnghweQEMn@nTh@ombeﬂuﬁae1424mmwamobe
faor exa h di.ffuse reflection or

aI I
provif Wil haka ob fing TS palerbel st B sk mo. ol amont
( R@Hltl@ﬁﬂ%ﬁfasﬂi‘f' ﬁ‘l&%/ bk pecvideAtwitias the é&réehq 40@‘:15%93&1%{? to that
ol ari zer 1412 | éast a portl on of th e refl ected
provuf%d gmtheud@,fﬂusnon nletepbqoér IFenexaopls the alheiae 1454 tag nmlllldetchffusmg

pricsg AL PR AL A 00 O a0 LSRR rtcie

polani’e?}l4l§ Wit @&hﬁ)lé ¥ PeEj‘yeP&f dighdige 5dh‘é§iv9 %Wéeﬁ file reFlQ&tlve olarizer 1412
exanple wire grid polarizer, a diffusel ecting

and thp s¢can abgoring potmnizen 14128. pﬁimﬂwctﬂva\pelranzaf léti@tltsekf may be
. olarizer n.addj.t 1 he re | ective,pol rlzer 15
aitfusfyE BF &bt by v iine Speiee Pailes Totpieay™ primise
r Bl o bﬁﬁomhibhﬁome g&? 1456 sERérﬁa{ticéﬁiz Flﬁﬁtraféﬁ ith PR} 14B, a
transmtted to the transm ssion polarization
bulk dsfﬁasblelawr e lsmrdfbd@b@meb thegrefledtiveipplarized WA2. andhiee second

s RSOy TR RL S oce TG ol e rlamtiel
of maﬁﬁfﬂlﬁgﬁdl Vﬁcﬁ@ir@r b&te.d'ot Eﬁl\ﬁ% t(%L %@Jg/céﬁ'b@nﬁe lmﬁ%]p%ﬂ%ﬁene and the

hesi ve. 0 peaks o e prismatica
like. Elllk lddﬁwlcmois $mvﬁd’&febyp&eplﬁtaha5t of diffusing partipkes 1 49@\ypicdlly a few um
netrate conpletely

L tH.e adg Si Vv 14é4 and may. aie

10 5126 ABeRgh | o Gy maeid Theditbnme nsljidlerdiave e refstive
s LSS ot 01l LMED, 147 b0 RSO Sro, g
beads |mlystylrd5rfe manemtmuﬁ:ﬂmld@armemrmmaldhﬁ@hm@pmldleg to

t rtical_ viewi ng angle. A greater the depth
Hcahty LE3mar alah e proviiogih aipsiies Bt of s 1454

betwe%*;@% FroABs e e R Sl gL e

structlmbd e ofadb@$veald S4pReE d eonk ve mdrg bt cpRsSBIS6hetwednBe prismatic
ewer. The_second absorbi ng ol ari zer 1422 may

bnghﬂ?f'éﬁsmlwnglas avny 1993 pd the ch@uslen p ter 5408, wbxcarmczeaseaﬂn@zblhty of the
bngh‘u%%s Eﬁ%)é{igrﬁg #ihared tﬁ%ﬂ‘e&% e& ?éc 1811 Ef%)sgrrtlorzglgr ax]ié1r }4?58 of the

surface SOfb

dlsplajD Dﬂlﬂr Imrsniléﬁ@ecﬂlayéf@@@ Qﬂédlﬁéﬁg &a@@dl&@?ﬁ%b%ﬁ&% non-parallel
be treated with one or nore surface treatnents.

to the Fbﬁr oighe pyistaatiq hreghingss enhpneing édm 1498, qragay be formed using some

other pattern, for example a two dimensional pattern. The structured layer 1454 of adhesive

advantageously has a low fill factor, so that a large fraction of the light passing from the
diffuser plate 1406 into the film 1408 passes through the air gap 1456. It will be appreciated

that other bonding methods may be used to provide an air gap at the lower surface of the
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be provided with a matte finish or an anti-glare
coating. The outer surface 1424 may al so be provided
wowdoh/1esemar d coating to provide protection agaP€@BEUS2004/009091
scratching. Additional diffusion may be provi ded
within the screen 1400, in addition to that 5 provided
in the diffusion plate 1406. For exanple, the adhesive
. 1414 incl ud RAATY el ;
prismatifFrien s GERRYRE G 1408 BbnchRbbE £ SmuuSfjalk ALY b ponded
betweett e difBldi@CHlatee 40p ahdthezfiim OB thefstrncteredripyes having yepesses on its
di ffusi ng adhesive between the refl ecti 8 pol ari zer
upper syrfacg to Fyen aihgapseddhide dpedsuriag ¢fdhe 11312 é}i §422. The
ef.l.ective l.afl " ' j i :
ST ahbRe AR Rl e Bl o TR e h s Rhdfbe used n
any of the tisplays d&cigddedborer Fardampld) tHeuppantunface d4libalf e ntfleofive

_the display 1450, schematically il]u h{aat ed 'E@EI.G h
polarizer A2 maythalarnelier uer 5q gh/enncraase light GiFtvin JResgpse the
..__t.he ref t.i ve pelarizer h f th
niforn{Fof 1A RY Y 18 n g EOBIRETOPPRE R Lavers of the,
display§Bish 8¢ beyvidRd Wikloan adtistesidicoatiige faryemamplefa thixt kayer of electrically
material, including, but not limte

dto, .. . . .
conduci peterinb rdneexamplaof penitphleippndirsiva mpteriad is indium tiggxide

Lffusign IS provi . [ ' [

(ITO), %Q}oﬁé@ P@mgr % ?tﬁ)\{eyrgllgtgg%ys%gﬂ %ééévcﬂlld#t{rggoéo%ﬁg&fzsgﬁby e used.
irpBRs aebilmesoaaett of helisphiyrscreeiat B0 isabherTitizally ilfustrhted in
particles have a refractive _index different fromt haht

FIG. 146}. Inrbisemboilimenttthe prsmatiglerighiespentpaseent filgh408 and the

. nt [ i b ' i
e bRl e 8PS RO e RO I SR SRS L AT
supporins ek 3377 4R01 4Ty &} 5OfopRe®bPatiycattabit ntuteriat that i trttnehissive and,
| ayer of adhesive 1454 between the prisnatic

particularly dort the yppas st shgett 1473 ippoRurigpizon preseyingy dhe sugnos sheets

SR T B P SN RN, Bmeaty s

and meRhari Rk 6o R ke Sﬁh@ﬂ%ﬁﬂﬁ sitd 147Mahd 0874 R0y haee any required
di ffusion plate 1406, I ch increases the ability of. i

thickneshieFortexaghtenpelycarhtrate supgottishents W8 and 1dddimaydiave p fHekness in

e oSSR 5 S R TR iy SRl

preferabﬁ%&ﬂﬁ 10 ASusaR@LAbF 8h iRk (025 nBAY, althdigh thOthidk@ess hsy dlfo be
the prismatic brightness enhancing film 1408, or may

outsiddthisframgeed usi ng sone 25 other pattern, for exanple a
st et a7 Laeb CaTh A da s fiteFo Rl e o2 and e
s Sl G, o 0 e gty s
by lamirationi ThigapnstetBon provides laddeal rigiditietoi the bondedhaflectivher
polaﬁzgﬁggérgagj@&ﬁtgmgﬁ@bﬁqg? gs ér%vpd’ir?gv Ii)r%%cagn gﬁlrlnggﬁe%dﬁkg and

assembly of the display 1470. It is particularly advantageous that, where the two support

sheets 1472 and 1474 are formed of the same material, that the thicknesses of the two support
sheets 1472 and 1474 be the same. This reduces the likelihood that the combination 1476
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WO 2004/ 104679 PCT/ US2004/ 009091 prismatic brightness
enhancing film1408. In one exanple, a structured

wo 200eno4sey be bonded between the diffusion plBtBEUI2006009091
and the film 1408, the structured | ayer having
recesses on its wupper surface to formair gaps wth
the | ower surface of the film 1408. It wll be
appreci at ed t

at additional.la . : -
warps DR G £ i e RSl 1 AR s
brighméjsg %@%{n@&ﬁ?@l}mﬁet4o§9ﬁayeaeqﬁﬁh@ ditdetlyLfop exansple baceplitdtidh, on a
0 e reflective polarizer 1412 may be a natte
layer susfiiéntyethivh ta pravide the desiesd rigidjivrandimgchanied PSHATPHES, thus

. .increase . the wuniformty of .t i-,] um nation of the
obviating thp pegshior aaenaEsr EOAY‘.’L% .Su%%o@t e Qt?é? & layers of the .
ﬁivﬁﬁ' @a@gf@&t&?}%&ftﬁyﬁﬁﬁﬂmi@ BrizhaRsaattafteatdnt layentdesgibed
e a

or ‘exa I'n layer of electrically conducﬁ [ ye
herein 1By Rivieainy s@teblepasmpise ond apexiangleh | WhidoH deqipen that the apex

materjial .is indiumtin oxide.10 (1T
anle OF B ST L U AT s BRI F‘%%J %%F’i%@}e? i y o
N | i@ Nhe Phrtuthi Siph ed ar
rove 3y MRS s o e s s s o
the parﬂiéhrl]érfﬁpﬁliéa‘(bﬁ;ﬂif :ﬂfmrﬁisplash ¢had pfcﬁ’mdﬂ ﬁr)élfalmeid@ﬁltghgxggs. Furthermore, the
enhancenent film 1408 and. the., refl ecti LZer :
st Fpep ey FACDY AT TS AL g e e
base is ?ﬁ’?‘ﬁé@ég%céﬁ $y SSUPRCLEs SEStPe b didpRfdhd 4ildwatly tHickness of the

suitable material that is transm ssive
film st@Rgandlibe Peicltdesubttht ydifesivet Fer exspule, duppst-held displays. avisere the

et : ; . '
viewer ',s,;@ggq t,%{;lkﬁf (alllfslglgg éﬁéﬁ%ﬁ@g sgglkfggfsotg ﬁ%t 151%’['11%% tﬁﬁegrﬁ‘lsnpﬁ%e k?(ﬁlgth is
shorterzgli tﬁg ?41%8 lro:fg ey 1696 LAGIRAT ’lﬂlé aYdrl]l%EiQ@ |s§er BNébnsequently, fairly thin.

C robust material. The support sheets 1472
Tn LCTUTW s 1417 theroaer hand véireye the qidweeds furthecdweysisom sy screen, and the

I I b h .
ikt RV AR BRSPS 58 Ty 5P S Y e be
the ranfgé é? a %«%\9 E?(ZP g? g%cfrglfls. %r%&“bli’isﬁlg efzb18 e use oPa Midker adiibsive layer

around "10 thousandths of an inch _
withou QfF8&irEthe gath (fiewgh btipleneds) okihe dightmepsing Suorsh thedisplaye This
this range. The support shee 472 and 1474 are .
aids thi gtabiily Pgthﬁ sengtachier of the @Eﬁ’. %‘éﬁ‘la}jz X@‘fﬁ‘aﬁ‘ﬁ Sgiggn size may be up
prjis ic brightness enhancenent film 1408
to 601 ‘étéeﬁgﬁ’%i@ecfrﬁ&?or exanpl e by using an adhesive or by
| e patdfabonddt Sint encisy ociindedpfilon) inescladeidebsras glatipang!

to the bonded reflective 25 pol ari zer/pri tic film.
displaponBbmaryess alxmsasesn sty i TanBsia Biftabreci o deplay
. handl i n . e .t ' - . : 4 fil
357 R0 RS 1y STty A i

may eSHARNE a WidRn396f dvblA6 2 im, hbilerdefidetivéipolasing mmt keve althickness
that the thicknesses of the two suppﬁ)rt X
in the range 1 pm to 100’s of pm. Such thin films are very exible, which may cause

problems during assembly of the display. Bundling multiple thin, flexible films, 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
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sheets 1472 and 1474 be the same. This reduces the

i kelihood that the conbination 1476 24 WD 2004/ 104679
weEROMAWSED4/ 009091 war ps when exposed to di f fBCENS2004/009091

tenperatures. In another enbodi nent, the prismatic

bri ght ness enhancenent film 1408 may be forned

directly, for exanple by replication, on a |ayer

defect r]t%%ft, (fugi!lgl{] cy ulhp'la e!égélﬁ IQJSo ﬁﬁlotngﬁ%' dGwk rﬁq‘ﬁ‘lﬁ airegl!ls‘E{hltl?' d@RRred by

HAn cal par nce, ‘ating the need Tor a
the man@RRIRES0 Hy\Gisplay ﬁ@ég‘rﬁtoﬁhfth tpratéciide limidgs onidithetade, the number of

appreciated that the prismatic brightness e haﬂc
protectisy biness des the cbmiay iREsiebHior 196 o 1PIRAYe ShRp GGtk WBHLING FHBHfre
I qﬁﬁm hat the apex
bundl%dné%é glg'hteﬁgﬁ(t e}d;%ggxga&ﬁ Cg'gm% ere 1itss no P

I &%ol ﬂﬁtﬁuﬁ&hl@@oﬂ Jiﬂlca]ﬂﬁmSaﬁtgd imprdireefireal mpectldncmd\qaahty tyeeld
preferred ranges of apex an Ife depending o
versugihe smamthamlgm%@ﬁﬁa@é diserets THAlaveTh d iy Q)&ﬂa%% fy considered

e TR B P iy 5 s

underi%fﬁfg%r%érfmm BoA LS ayirs fhbﬂwﬁulWlod&rWﬂB de defectedlifithese 1dyees were
'ength of the prism base is typjcally aff %
inspeatedcindfviditally s Fg@llﬂi@mdyp@ opjfong, Sélﬁh agt thejmpegth %%glﬁ g structured
s _of the
films éﬂ&?ﬂﬁ i Pove, gan é’){%‘ﬁ% %)Wbﬁﬁﬁ &Staaﬁ%fg{‘@erg kﬂl{t@é‘l@@l%\%i]eg? etﬁeh&ack

thickdebe vi ewer is close to the di splay and the filmstack
needs to be thin, then the prism base length is

s Bpticalrfilmsare pizery fabieatest indarge Fhepts, & BN Fa5FLRMs2 Tofh el he
ind1v1§%%_?%\éeleclgg Ife"{]i 8} Sdts%eélg%g ﬁ%é%}r/ alfe%'u{ Jr"er Ak [b:r%élélegtn usually by a

I ewer

die. ge%ﬂah@i‘ffe?éﬁ@ﬁpﬁrb@dﬁe& hRy %6 RS or Bﬁlﬂilﬁil'&le ﬁ]ﬂis diktodsadaf stacks. For
display 1s less restricted, the size of the pris
exampﬂayﬁt)e filras yey bealmjcutﬂg theeapproprigteshppg, §aayst ofadhssive g@‘eggl on the

owe QB 5 B RO St s e

ahgné?lrlh QRiRRSAY beﬁdédh n bit@h app@aeﬁ;ﬁbm @hd ﬁllmbuﬁﬁly béiBorddlied Firatybefore
alds the stability of the construction of the

being lc@Dfd’l\élfdmpﬂﬁ T2 dish Suethermore dilme maybedonggd tyeo egnorsat pgime.
01, 1.5 m. ) f.ab i |
s S b PR B AR gR] R e

formé?ihelﬂﬁ*g twidl ctRhGHY %on&ﬁ% §tre§s Sﬁ%%&ﬁhpféd%ﬁirﬁﬁ% ﬁlM@ myayHe bonded
I ght managenent filnms used in a dis

togetipad forml the byndedrstavli-ahé tending pr mapre addati ﬁlmﬁbwdeqiéq the stack in

exanp| e { he smatically structured filnms may each
Oneoha\?ée]éoridllﬁ%?@?@ss of about 62 m while a reflective

R A S e b s
describey vdthusterence to FIG. 15. In this particular embodiment, a first film roll 1502
contains a roll of film that has a liner on at least one side. The liner 1504 is stripped by a
stripping roll 1506. A second film roll 1508 may also contain a roll of film that has a liner on
at least one side. The liner 1510 is stripped by a second stripping roll 1512. The stripped

films 1514 and 1516 pass towards a pinch roller pair 1518.
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probl enms during assenbly of the display. Bundling

multiple thin, flexible filns, on the other hand,
wee@ates7a stiffer filmpack, which can ease aRGED|1094/009091

issues. Elimnating the sequential stacking of

di screte | ayers when assenbling the display also

nininizes the probability of 25 WO 2004/ 104679

g sod AR o e O i LR PR i s on the

surfacelef thedsweet filyn 13 Ioebefiars diiagihelr @ilet DS 1t8henid i Gppasging through the pinch

roller iqut 3 at orsﬂp@@ﬁ{ﬁ%ﬁgg H?;/fgq |§ ?n h&?e? iﬁgtg 1%)%%%&9%0%61(3 a es1ve

““@fﬁﬁkﬁgﬁﬁkgﬁﬁ 0 renove is reduced when the films are

PUrt her optim zes yield and
MAlfef pasl;mg itirguginitie phodtrellerpaid 1568, thbedissivel 11589 befween the two

films ﬁ)t | C 1§£3t:5 I%mugqtzgol LN e@fllélg%a{qg{sl% ¥ }%1\1/ and 1%%? The layered
film 1\?\%§&5§E&n‘°ﬂe g;'lhéefﬂé?% i Ti‘ﬂ3t% fglathn'ffil&% Rafk V%rSﬁ’ﬂa% 91%{13 0 The die 1530

ructure 0]

may bdasbtart dlﬁﬁd‘ coatiwdus &gﬁln@e)ﬁ‘dibtlSydwd ﬁlmm #828. yhn@e(plartmutae r
filmbundle | ayers that | d otherw se be detected if

embodipssle theaptary dige 580 i3 f‘?@]ﬁé‘é frew 4 Gieralidiar? gud g pgi) spller 1534,

T s fifioh BB S e sl MY TEROE P 2l my DG st e di

roller DSBRkieTc1AS thedisshvihé aywred filini 1528 €0 & bertedled depthl foeths ladgdt liner of
thickness. Optical filns are often fabricated in |arge
the lowprefalins, Thepesipherab weed 1 516 may e be siigped Auex; ilepving aoj array of film

stacksﬁﬁ%g (ﬁﬁ tﬁehl%(veiafl ere%z 'T?h(? d’gh@cuq ﬁgﬁﬁ‘%@ b% c%gg?t{a&e ?g%ct)llectlon

arge shee
roulﬁmproaches may be used for bondi ng t he fl|ﬂB into
bonded stacks. For 15 exanple, the filnms may be

diTbe B fiknes 1H< @éﬂﬁéém%{tb@ g} aglét malagalgném féJmSa@llH&%b éhe upper
film 1§f %da s?ru %uhgd urPac r1 4 fac%%etoxg rd tIIe' 11'.) ar fﬁ%gglt%hﬁ} sltructured

ture ace O ano m an

surfac@fl524 fla zBB et@r é%l@tﬁiﬁ&n@iﬁdalﬁﬂs’ﬂﬁ@ﬂned SurPicB Qfith prismatic ribs for a
proac the filns may be bonded first, before

brlghtb@is enhanging flox lneamsmbodiment, dheuppen fithdp Ma rnéty beija) prismatically

strocoffd R w3368 Bk ARea TS AL vEp bE R iy TS hBiE ey fim

1516 B ﬁmﬁﬁtlédliyfﬁ‘@ruﬁﬁ}{ed@ﬁln?%th Ak difeinfrd auaﬁ'g tﬁé W8BIog the film 1514,
bondi ng stéeps. For exanple, the first two filnms may be

or vichpersa d t oget her to forn1the bonded stack and then one
OIS B ARS8 e .
For eX¥RIpTe) thef 12bc RO Reb1dhg hR@SkttihYal bk BBmbRRE NS a sl OEMt of
rollers that make ultrasonic welds and die cut simultaneously. For example, the raised
portions of the die may transfer ultrasonic energy to the film so as to weld the films at the die
cuts.
In another method of stacking bonded sheets, the two rolls contain prismatically

structured film, each having the ribs structured along the web. In such a situation, the films
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15

20

25

described with reference to FIG 15. In this
particul ar enbodinment, a first filmroll 1502 25
w@oniad4sz a roll of filmthat has a |iner on apCT/B8804/009091
one side. The liner 1504 is stripped by a stripping
roll 1506. A second filmroll 1508 may al so contain a
roll of filmthat has a liner on at |east one side.
|
1514 o £516 55 2D o 3502 BREES IR, SEEORTILAL LR D3aliflher, o
that thepstandded pabmetic films ard BiBsedA6 AW AOOMLIDAUET 9A coater may be used to

PCT/ US200 09091 . A .coater 1520 _de r of
coat ong Ghdig A TsAe GRLCTIRE g ERehia Bl kSl g7y S are prossed
togethe?léﬁfl @ﬁ:teco?(f)nﬁ fie deQVRT il 471516 before the pinch roller
passi ng through the pinch roller pair
]Iﬁﬂzﬂl bdi :lm)remated:that edtiations afthe §fPein diustrhEdunp‘p“KE If5 thay bsused.

For ex%@bls g %gd%l]i%e 1t91h egiéthgqh egh 51'@3{) a’;}é 5‘&0&@% sta ‘[hgefsl eI{Eed by the
ulﬁasoﬁéﬁ@ei%éirg %099{58@18 Gt aﬁlﬁ%n%ﬁ%'%ﬁi@@ d 4R 1ovdd! sﬁﬁfaée'safqthe film

or exa | um nation wt
1516, dibqg m‘rh) alH@bof éﬂhesma,ye pediucé a btmucte@@s nﬂh;stfaiednn BEG. 15

Additig:%iggn lgyggaragyéﬁiégggdc{qﬁr eiﬁé}r étl n‘%\pgﬁ ea?rg% \gv%en the ﬁrst two
films 1397 bAd i‘:f)llﬁsarg 1h§9d ?Jrﬁeﬁﬂ%? drdy ﬁl@%gmg' FRdlergBre, ifh &ﬁ%f éeedmg
particu t’he rotary d|e130|s or ne

contmlfdue Bheetylbre oomber of thSgheatsn®rbeafiod lad; indolidhes] sdcdidds frbfh respective
The se ratlon between the die and anvil rollers 15

sheet fegelgrsy lpgets of adhpsivrapa hednesried beigyqea th %@%l%ﬂﬁ ghests, or
additiogiefl:as?xﬁ%tp Er%fs;t%ﬁ g{t quleh‘i‘cyﬁ‘lf ﬁglrrf é(jc)%cﬁpuk ﬁ@n&%ﬁa@?ﬁ%ﬁ? ﬁ{%ﬁiample the

approaple desoribedin WSeHatddtIpptrytibrhSeridd &Nos 1 0/BpE6US anmtporated herein by
| eaving an array of film stacks 1538 on the

referenop.nBwifl b appresiated thatothey ppropshes @r@t%ylgbbor@émg @t qifing films
5 The two filnms 1514 and
be fou(%gicg%r}él%gwgggpel Olqléirlﬁ &l%g%éonérrent films, although the

uRpsted ddva) the Mesblﬁinaanabn uwdppnleﬂalswdmmel dibpldys adiinbelieved
towards the lower film 1516. The structured surface

to be pasipylapfyyisefel for sranufestusing opticqd disphratileamity that egreeagicatp handle,
rf .
that reé élﬁegtl nr}g aﬁayfcﬁﬁ;gl?g%}) lﬁigasé@ d{g?rgt[adl laf ﬁllélg E‘hg ?‘?a% pe Eqaelgiun and

v1ew1n§%ﬁg1@ o Be Bdjuse®! TESpleYent stvioHgnIRd1d AdtBe bbhdiddrbe 11fmﬂ@& to the
oriented across the web of the film 1514, while the
partlcullafmamples dﬁszuquﬂl@‘fﬁsbvé r@ﬂﬂ@rsﬁhauldd)&lunsierg‘topd @ ooy alljappacts of

the 1nv8pt1c<ﬂ acsgel\ll‘fé/rsgt:\ouq e a t%chaeldocrl] ms %/anous mod1 cg‘u(;nsl equ%éa é"rlt

processes, as well as numerous structures to which the 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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It will be appreciated that variations of the system
illustrated in FIG 15 may be used. For exanple, the
wee@ereses of wel ding and cutting nmaybe conbi neCT/US1004/609091
single pair of rollers that make ultrasonic welds and
di e cut sinultaneously. For exanple, the raised 25
portions of the die may transfer ultrasonic energy to
WECEﬁQi:”mSO as to weld the filns at the die cuts. In
er nethod of stacking bonded sheets, the two
rolls contain prismatically structured film each
avi ng, {: ' I A -
I uath e bRt R ® b St wihis iy,
comprifleg/ US2004/ 009091 1514 and 1516 fromthe two rolls

1502 and 1510 may cross at right angles _to each other,
so t tadfirst hegkinesseabpnsiespiicaldilm hayingg Grst puytase girpgiuzed with

L: . . . may.he used to coat one
%P%E{ég%%’%e %@41]6813’2%% ‘%?‘.ﬂ%‘gﬁ? ﬁgl)é%fghch/ cutter roller
SO t hatseSshd dpgichMilnd havirg; Bseeord affrd oppexiial the fir@Rorfadétof the
to formthe desired filmstack. 51t will be

dppoptiraiidas epht variations of the systemillustrated
in Fl %ﬁr%ﬁa{z‘é&%?gdﬁle%%'og édl:égl %e gé@%{rgkat%ﬁ,ea%%%ah Cﬁiog?%%fttﬁ% gl%matic

addi tiona s, Tray
\idk @€ thelfitst diefaceipdrcoinY @td b diest.1ayed bf SHRBINE &he Hirst Myeflof
filmmaybe added to the | ower surface of the film

f
reh@ivediaymg ashidkness(lesy dhandhe assheigied sib hegghiy ofdfhie aibg penetrating
rUCt MI sdllustrated in FIG 15. Additional film
ﬁllgggﬁesﬁrﬁgﬁ&aeﬁgglaé'gr‘added, either at a tine different

fromwhen the first two 10 filns 1514 and 1516 are

l.am nat t oget her r.at .t.he sane.. Furthernore, . ..
Pnat o av DR PROREF AtytecRehBicaIBL “aiedp at ogyiong pr fspgisgyptic ribs
has a syilRicBteFESssIRYtiHE fed as individual sections from
respective sheet feeders. Additional |ayers of
adhesi ve may be inserted between the additi onal
heet Lt S tBGRE .
f% ilm ?tL gg{} pﬁSI %gagﬁgﬁﬁdei?&g%%r%% ré?ﬁg}?e SI‘gxarrp(ﬂ)etltctglh@g?ls 2
prismai@ hirightiesskadandibe firh hakinSa nBatidbtd Apfilck oathted tddedriathe first
. .No. 10Q/346,615, incorporated herein by 15 reference.
optical film\gnd ja pEismelipalbstaicwied syaface WHB AighhPiresiiag gdbled prisms on a

surfaceX '%g{léh%%az%ﬂglﬂg%rgt%ﬁﬁgh.tﬁﬂnﬂg films be fol | owed,

W n the scope o e i'nvéntion. As noted above, the
present invention is applicable to optical displays

I O T T -
on the &6hEurfRe BB sBeondtfA! ark SHREA bllRtantilBy FAtPerfdRdiday e/

of assenbling a display unit, and that permt the gain
prismatygribs of the first film.

5. A film package as recited in claim 1, wherein the second optical film further
includes a second structured surface, the second structured surface including structure features

with associated feature heights, and further comprising a third optical film having a third
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20 viewing angle to be adjusted. The present invention
shoul d not be considered Iimted to the particular
wex@nphe39 descri bed above, but rather shoul d bRCT/US2004/009091
understood to cover all aspects of the invention as
fairly set out in the attached clains. Various
nodi fi cations, equivalent processes, as well as
. [ e
surfaof B S5 e B Con e Gy AELBE RS Rkt SR bRk
featur&loflile deBorid@ntdred sSurfidee ohthiependriag fito ity spbndlayérsof adhesive.
directed 25 upon review of the present specification.
The clains are intended to cover such nodifications

agd deMifﬂﬁerac_i% O rediRa/id B1Af 9, WhdreidSBO 6blol@ 281 of A¥besive has

CLAIM 1. | i ght managenent fil m package for nanagi ng
a thickneggHessthathibhe featatedisighis, of thasipictuse fagtures penedpting into the second
dh .bri ht ness enhanci ng optical filmhaving a first
adesiyp P eee structured with prismatic ribs, the ribs

havi ng associated rib heights; a second optical film

havi ng second surface.opposing.the first surface of

e AT TR rpotferh i SO Fhrgin the S o0f Sedg opyse! films
are pri$fafid] %fgﬁ?&l?&@lng HifndCRd (R thir8dpticA WIB 195 rdMRtRE beARAkLC

ribs of the first surface penetrating into the first

| ayer of adhesive, the first |layer of adhesive having

agthic (o] j j:

the i Bt noneRrs Bt BRIV ALEh L ek AR e the
structide fétfred peneaakagidtathefestiadbesiveriapdras Iesdthanbes kalfiofthe feature

. least one of the prismatic ribs has a symmetri cal

heightof dhesfealrasipspetraling Antoj thedirshadhssive dayer.ecited in cl ai m

1, wherein the second optical filmis a prismtic,

bri ghtness enhancing filmhaving a non-ribbed surface
ofi ent Adilmopaekage asrecitedrin £laimg §t Wheneint 3 pepeiiadomdepth of the

ri.smati cal .Sstructur rface w.th |ight-diLecti
sruct BBk g S T B i oo L ppE RS Weatr
heightf dfiied fe@RbdsGRhefratld® intd. thé\ifst hdReBReha@e as recited in

claim3, wherein the light directing, ribbed prisns

on the second surface of the second filmare oriented

sphst antfial pakRss RERAIUL RlaithQ, Whrein the first layer of adhesive has a

thickness of less than 5 ym.

11. A film package as recited in claim 1, wherein the second surface of the second

film opposing the first surface of the first film is an anti-wet-out surface.

12. A film package as recited in claim 1, wherein the second optical film is a

reflective polarizer.

13. A film package as recited in claim 12, further comprising a diffusing layer

disposed on a side of the reflective polarizer facing away from the first optical film.
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prismatic ribs of the first film 5. A film package as
recited in claim1, wherein the second optical film
w0 eoothers79 | ncl udes a second structured surfacepPCT/i82004/009091

second structured surface including structure features

wi th associated feature heights, and further

conprising a third optical filmhaving a third 29 WD

2004/ 1 :

[ Bor e qablke S A AR 10 S AR A e AR r and the
first, beifhthbse eahanedigisprical St togethenformhebondeboainbinatiat andefirther

surface of the penetrating into.th ecgond | ayer of
comprisgigAsTupRoTt shechop pf lepsi S8R é‘gé of thehopshepTRb Gl 5,
wherein the second | ayer of adhesive has a thickness

| ess than the feature hei glz_ts of the structure_ .

f Bat urddilpanckagetas aeriied v cleme 13.duuher cogumismeadiffysign plate
; 7..A fil ck i+t ' | Al ein the
aisposfy e Lol B SRRS (i doBfliifth drbofiAnTmr sHIREE! 1, ©

directing filns, and the third optical filmis a

reflecti o] ari zer.., 8. fil ka S. [ eci '

cFoi oA PIRuRR Rt & SHaitedin B A SRR B S For Rl L bRt laver of
adhesil € BisPERE bRANRh RS fiR8 optitalfifnh énd ihe A ff@dieplatetsol @Y€ provide at

| ess”  than one half of the feature height of the

least ohe air grie betpeene theafitshepticat i #rel the diffusigtdatieve | ayer. 9.
A film package as recited in claim8, wherein a
penetration depth of the structure features
p&het r Atdispday systent, kembiisiag: adhesi ve | ayer is | ess than
one fifth of the feature height of the features
penet r &t iHGINFH®G Y¥e first adhesive layer. 10. A film
packag .1 inclaiml, wherein the first |ayer
of adhgggélgpﬁgg’%{hthi ckness of less than 5 gm 11. A
fil m patkagraegement urddlisposed bitwedn thelildeinatiomenis ewdihe display
surface of the second film opposing the firs ur f ace.
Pt {pemanags fi2ht PAFFIR ropn Hisl DDEISR T SRS the al.spfay unit, the
T} it S Bfhe! i VERAS Dt SyPRE R Hctured
o%%lg](:nga%%g%ﬂ%ﬁﬁ%ﬂg%ﬁilpggqlgcatrrll r\%ﬂe@rglo 1z]:1f}1|1 zer .]?%3.1 Ag%ui?I m oHTe
padk pgiematic 1ibs ithedbs havihgassocided fibhtiphts, & senont ®ptical &ilm having

di ffusing |layer disposed on a side of the reflectjve
pakesond surfics apResiaaMip islowriesrokthe Sest 85‘{1‘?33 iy 3 figplayer of

adhesive on the second surface, at least some of the prismatic ribs of the first surface

penetrating into the first layer of adhesive, the first layer of adhesive having a
thickness less than the associated rib heights of the ribs penetrating into the first

adhesive layer.

18. A system as recited in claim 17, further comprising a control unit coupled to

the display unit to control an image displayed by the display unit.

19. A system as recited in claim 17, wherein the display unit includes a liquid

crystal display layer.
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WO 2004/ 104679 PCT/ US2004/ 009091 14. A fil m package
as recited in claim12, wherein the reflective
w@eilranidwey and the first, brightness enhanci ngP@pUSa4/009091
filmtogether forma bonded conbi nati on and further
conprising a support sheet on at | east one side of the
bonded conbi nation. 15. A film package as recited in
ch@i m r : i Si i i I : i
B os Ry AR TR 1 SRR olip TR o Bl tbing polarizer
layer onpppaswing sidesoffthe Bquid aryistat displb§ layarsfand mnpaskhipg pwdarizer on a
) recited in cJ aijm 15, Cﬁurt her conprising a structured
light spyrge pidg pf the diquid qrestal SRIQERYHet ween the first optical

filmand the diffusion plate so as to provide at
| east one air gap between the first optical film na
the di AfsyErBRs peciied n ¢him A7 gyhgspigyhei) mtm@d%trli@iu g one or
i y . vy i e Caht
oo Al Sy 1 A By L BRLEL Ak P i s
enterirgditle 1iBBt @iiddpaay] andpassihg tHraughgesitie ghll op drdighg ghide patdieo the
. illTumnation unit source to the display unit, the
light mpanggemep ¥8enent unit conprising a first optical film
having a first surface structured wth prismatic

ribs, the ribs having associated rib heights, a second
oP2.i cal siystenn dsaedited in glagn d Bnlrther doamsistigposme helding the

. first supface of the first optical.fil and a first
illumihafion ungfy {heg’ﬁﬁgmaegegﬁnt ﬁ%‘% @%ﬁ%‘ﬁ lsglL?Plfug:L,pe, at | east

some of the prismatic ribs of the first surface

penetrating into.the fjrst |ayer. of adhesi.ve, the .

PElet Ry reriteden oleh a0 MBI IRy BE £Vt and S optica

i b . . .

films o1 e PR B e AR A0 Pk hOtg gt RerAREHERh 8 for locating
the lighemiah&g@nient wdibwithihihe framieher conprising a control unit

coupled to the display unit to control an inage

di spl ayed by the display unit. 19. A systemas recited

i p4.cl aiAnmdiRod Mietekihgtopeicaifims aonpisingt ncl udes a

liquid crystal display layer. 31 W 2004/104679 .

PCT/ USPGssingpognatic i of g prismaiipdllysithed; fshoptipal filip fhto a first

1gdhefsfi|/re tlapy%{ of S WA EI 1Y s@gon%bo?)%gﬁiﬂigl B84 d%f){hzﬁras to leave a gap

between portions of the prismatic ribs and the first adhesive layer.

25. A method as recited in claim 24, further comprising passing the first and
second optical films from respective rolls, overlapping the first and second optical films,
continuously pressing the first and second optical films together, and cutting the first and

second optical films to a desired size in a continuous process.

26. A method as recited in claim 25, further including stripping first and second

liner layers from the respective first and second optical films.
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| ayer on a viewing side of the liquid crystal display
| ayers and an absorbing polarizer on a |ight source
wa@ /106674 he |iquid crystal display [ayer. 21.PEU/BymD€00m9091
as recited in claim17, wherein the illumnation unit
i ncludes one or nore light sources illumnating a
i ght guide panel, light fromthe one or nore |ight
rce ' i tical
h ouch GRS B 18 oS, R RRGE (e REyARA Shatad opti
films ihélgids cwehggareigh thenfirst ardXecondsypsiceinfilas to eciepthdhatieaves a liner
claim17, further conprising a frane hol ding the
layer apgociatgdiuith gpe pihthe Ppttl?r;zﬁlh%ﬂl?cuﬁanagenent unit and the
di splay unit. 23. A systemas recited in claim?22,
wherein at least the first and second, optica

3 [ filns
o#8.t heAlmefhed praseitshialaimimSy furher MgBIdiecIBe s alhesive layer
er. pheral al. > al?% [ ing the |ight
after p%ﬁﬂg é smﬁaﬁﬁc?ﬂ) \g\n‘? 1{&{‘% iﬂ% te&ﬁlre salkg%%lldf A nmet hod for
stacking optical filnms, conprising: pressing prismatic

' f [ ically.rifb fi . ical  fil :
(4BS. oA B0 TSP e Lo R A o

films iﬁ@lhh&%asgih% M BrsPardeRtdhdsptiesl flmsliavgh a dgapllebet ween
portions of the prismatic ribs and the first adhesive

layer. 25. A nmethod as recited in claim24, further
CorPr ! Al ﬂ&h@@éﬁewﬁ heidil Bt whein B2 GeHAdMRtiE A I ik TS
fromrespective rolls, overlapping the first and _
prismaiealinebbat, saahd bplicas film dening pusmstiyrips msssengnd orerfatrosnt
and second opti.cal filns together d cutti t he
perperydiqular ta 4n origialieriofiBe PEsMaq Tpgon %‘eg{r]ﬁé)?ﬁ?@ ‘ze in a

conti nuous process. 26. A nethod as recited in claim

25, further including stripping first and secon

| 3her Aanethed py taitedhia ol gpfggtﬁiﬂ‘ﬁ@r P?mglflSHa&ata%l@%?hf first and

tical. filins. A / 091

second B0t T isp 1 st ¥R AR SR AR Yo S (REMRALARETY

the first and second optical filns includes cutting

B 20 BR85S OBE Bl i PRt g e R e
polarigtical films uncut. 28. A method as recited in claim

25, further including curing the adhesive |ayer after
pressing the prismatic ribs into the first adhesive

! 8YEr. A method as recited in claim 24, further comprising feeding at least one of the

first and second optical films as a sheet from a sheet feeder so as to overlap the first and
second optical films before pressing the prismatic ribs of the first optical film into the first

adhesive layer.

34. A light management film package for managing light within a display,

comprising:
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29. A nethod as recited in claim25, wherein cutting
the first and second optical filns includes passing

W b@4fid463¢ and second optical filns through a BPECEUS2004/009091
roller. 30. Anethod as recited in claim24, wherein
the second optical filmis a prismatically ribbed,
second optical filmhaving prismatic ribs in a second
orient I [
R R S R
asgefraetivé fdtuires intladimg 24tivef refradibre sadfagusifer light $¢ pask ithegethrough;
the first and second optical filns with at |east a
t Ad d optical filmto forma bonded stack. 32. A
met hOdfl@? c{nﬁ%:phgéﬂ Al qiééﬁlséﬁ br IVEEES 1cﬁf‘§hﬁ hhé &cond optical
optical Tilm a ref tive polariZer.
afilmn davingd secorell saifowe24nd f ur t her conpri si ng feedl ng at

| east one of the first nd second_o fil S :
sheot ArgThiayes REadheriaa gB Mhassoa Traghet f %35 oA thgelractive

ARy S¢ ?é?f%ﬂa@g %@Iw 1![1#0”@16 el yRr f fc?féfﬁ@ sé Qseto leave a gap

pri smat irst optica minto
f betsieen dtthxst adhesiay Ellyer . poRidnis @i thmsagnfaee;tpofmdnmof the active

package for managij ght within a displa )
e pseetv%ng %@avr%wéer@cwew dicisciap @ad ether portions of the
| structured
mk%lﬁe‘mﬁ?% Y%@ﬁ‘fs%fn#%%?ﬁl % i BB 2t ur os
i ncludi ng active refractlve surfaces for light to pass

t E ret !A;fﬂ-%g??kggngsf H%Ff?eedc?ﬁgaﬂgig; Ogﬁeren{ h@f%tssﬁﬁ?ceedis Wdtured

w1thﬂ?r@ﬁiaﬂ6ri%s5€00nd surface; and a first |ayer of adhesive
on the second surface, at |east sone of the refractive
features penetrating partially into the first |ayer of

adgpesi VAeﬁFH 8ckabOad RAN& i BAR 3D GHBRANA1118R1 Bhé Stthe prismatic ribs
adhesi ve ager and portions of the first surface,

has a gonmetoies] absstdeetiact i ve surfaces of the penetrating
features interfacing with the gap and other portions
of the penetrating features interfacing with the

f3rst adhes puckapayerecit@bin chifi I4whaekade sasondepiitddilinis a
claim 34, wherein the first surface is structured
prismatic, light-directing film having a non-ribbed surface oriented towards the first optical

film and a surface having prismatic ribs being directed away from the first optical film.

38. A film package as recited in claim 37, wherein the first surface is structured
with prismatic ribs and the prismatic ribs on the second film are oriented perpendicular to the

prismatic ribs of the first film.

39. A film package as recited in claim 37, further comprising a third optical film
having a third surface and a second layer of adhesive on the third surface, at least some of the

prismatic ribs of the second optical film penetrating into the second layer of adhesive.
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with prismatic ribs. 36. A filmpackage as recited in

claim 35, wherein at |east one of the prismatic ribs
wham4aosymmet ri cal cross-section. 37. A fil m peCRESDOEE09091

recited in claim34, wherein the second optical film

is a prismatic, light-directing film having a

non-ri bbed surface oriented towards the first optical

fidom andl Ampactaeas Rauk i iferdil Gt -
di rected awaSp;‘ii far%gm t he dfplﬁlrcgtlrl hg%%t‘*ggelrélﬂafen@ﬁ gg’gtl%lfqlﬁnﬁwsa
refleghinglpalpsizers recited in claim37, wherein the first
surface is structured wth prismatic ribs and the
prismatic ribs on the second filmare oriented .
petlpendh dilthgackage theecitpd insositd 84, wieseinh pei@raftion Fepth of the
o fil |t‘tn 39. Afilm %\cka%e as recited . in claim37,
refragilyp ??é‘ffe%B?PﬁFF%%fgl %the first adBesivelaversis lens then gne jalf of the feature
height Bf i f Lyg on the
B 2 s o Il M e da RENRINE, O e o
the second optical filmpenetrating into the second
| gper o j - 4/1p4679 . PCT/ US2004/ 0090
407 71 PR DERALE o Rl 34, W s MR Db
secontiilmtbpppting de fidst durfabe &f the @irdt Gl i 8n REK-Set-8681 surfhde. A
filmpackage as recited in claim34, wherein a
penetration depth of the refractive features
peset r & fRE phékage hdW@chiéd BlclAMES WHRrdiAMR thicBndse §F e HHG:
one half of the feature height of the refractive
adhestvedeyar esd peaeatration depth of thetfivet stiuctiredastinfrsé irgo Hayfirst adhesive
42. film ka as. reci.ted in claim34, wherein the
ler 8 ssiRget of PREEMGRTorlc! SEeRaerinehinisbars M Rictess g difforen
from ShaidchaRstiof of Inght bids joubh | i X i
43, Afilm pg%lkggeﬁiaggﬁﬁdgg}iltagaa%?r?gc gr%ggg%ngkgg{ugﬁ?ﬁgs
withoptgrcadhesise bfyet. he first adhesive |ayer and a
penetration depth of the first structured surface into
the first adhesive |layer are selected so that
cHdr act Arfilmtgackagefas kdojibd irpelsini B4 viikvet@ke debénd dptidal film is a
ackq e are different fromcharacteristics of 1ight
refleciiueRe gﬁzqrhrough a stack of the first and second
optical films wthout an adhesive layer. 44. Afilm

package as recited in claim34, wherein the second
ofbi calA film pagkageas reeitdddn clajm 4do fuathier @ diffusing layer disposed on a

side of the reflective polarizer facing away from the first optical film.

46. A film package as recited in claim 44, wherein the reflective polarizer and the
first optical film together form a bonded combination and further comprising a support sheet

on at least one side of the bonded combination.

47. A film package as recited in claim 44, further comprising a diffusion plate
disposed to a second side of the first optical film opposite the first surface.
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45. A film package as recited in claim44, further a

di ffusing | ayer disposed on a side of the reflective
wp@oioaniwey facing away fromthe first optical PECT/I$2046009091

A filmpackage as recited in claimd44, wherein the

reflective polarizer and the first optical film

toget her form a bonded conbi nati on and further

COPRI | SA MImaSkRak &e&te&eﬂ claﬁm 4@%%&%@&%@ ads%rueaued layer of

t he bonded conbinati on. . | m package as recited
adhesive disposedl hdtwebn teHst Qniwp} ﬁlsn algi the dlfflfSLCB‘l Matesbas é provide at

s e BB i FESPALgP S il s

PCT/ US2004/ 009091 48. A film package as recited in
ther conprising a structured |ayer of

a esw‘éd&ﬁp S¥Emy &he first optical filmand
the di fﬁ{ﬁh&ﬂlaﬁbﬁhﬁnso as to provide at |east one air
gap between the first optical filmand the diffusion

pl ate. adisplay dnigpindy system conprising: an

illumnati,on unit; a djs Iay and [.i ght . )
managenae ht manpenen yuk 4 sB@%‘?ﬂg’@ﬁV‘iqﬂéh‘? ﬂﬁlmﬁl%&tﬁ Wit a4, the display
ar\ﬂutttg‘?negfa%@ %ﬁ’H : So%ﬁr&‘ﬁ tH@ﬁtfh%ﬁn%} 1tps%ﬁr°ﬂqu tl%%&gﬁla}bﬁmt the

['um nat i rce to unit,

| i loght nrmaageyeme nhit covivpring firs iopticad ﬁﬂmrlﬁt/mgratﬂhetadurfabé Boructured
havj n? a first surface structured wth refractive

f el FelRactiveisatugssy herehaetive SabresindingdicHye erdtactee surfaces for

r of

| SUERS b nSANARA 4 2ond G0 A AR DELRE RGP i,
f i secondt dpgicalsfilaniningpd secahd Surfase bad b figst dayee6OMthesive bade second
and a first layer of adhesive on the second  surface,

atSUflacss et kaihsone of e reladtiveeaieres pencipias patally wte thg first layer
p .59
g@(@ﬁ%ﬁ\éaégrbbg 36\2,2% 5 gﬁg Beftl)v%gl?{he éﬁgécsalﬁggs? ger anﬁ, (?oruons of the
p(ﬁrtstl saRfc® poithods of thesikctisaisdrRces oflibé bériéﬁ‘étl fdaﬂﬁeﬁﬁidrfé@mg with
surfaces of the penetrating features interfacing with
t e gapandrribesmesions of thedrpaciatingfeatpen mtﬁré@qmggm dec/fivss adhesive
interfacing with the first adhesive layer. 50. A
systemas recited in claim49, further conprising a
control unit coupled to the display unit to control

argol moe S}gsltesnELJ Ialsa %/e%gecp % ctle?n?n EE&,%E Hae¥ 081[1]1|pr131ng a control unit coupled to

the display unit to control an image displayed by the display unit.

51. A system as recited in claim 49, wherein the display unit includes a liquid

crystal display layer.

52. A system as recited in claim 51, 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.
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51. A systemas recited in claim49, wherein the
display unit includes a liquid crystal display |ayer.
WG 2004406895t em as recited in claimb51l, further PCT/US2004/009091
conpri sing an absorbing polarizer [|ayer on a view ng
side of the liquid crystal display |ayers and an
absorbing polarizer on a |ight source side of the
| i 801 d Arsysiéralas dictpd aayclhiny 89, widBeiMEh2PAAHAQMB ARt includes one or
PCT/ US2004/ 009091 53. A systemas recited in clalm
more/egght jsesitumpating p lighienidoprnghilighi fieh dekesneorenare light sources

' - LI um nating a lLigh i d nel, .light
enterpledil EEBEE st BT AR oo e Ve PERR R it et to e
light gusindgenpemnehit.and passi ng through a side wall of the

light guide panel to the |I|ight managenent unit. 54. A
systemas recited in claim49, further conprising a
frame hlkghtds at RRited {d d1RID49 i binpriki€ ald ;
. r,nan_agen_en?IEj unit and themgi{]i%lfg@hé&%ib{n?n%l%g a/g %%?%ﬁ%ngghe
illuminggipn @ait) the §pldi maggementomési and e dieglsy utihe first and
second optical filnms of the |ight managenent unit
i ncl ude one or nore peripheral alignnment tabs for

| dat i ysystdme ab fegtted meolaigese whersih bt Mhst Hidfidshand §ca6®1 optical
fil 5? ?. t hod for sLackiQ% optical filns, conprising: '
ms of the, F%%gmél??g%nf Bpf Jetudyeons oF mereRerihcrad aligigneny dabs for locating
the 1i§1§§\ﬁéi{a§§m|9{t wRithhifet aRptdsal film into a first
a

adhesi ve l[ayer on surtace of a second optical film
to a predeterm ned depth so as to | eave a gap between

the Tirg hle%}%'a%?} %Sclﬁr?%c?;ﬁic%ﬁﬁlgfﬁ? ?‘%{r}ﬁrq%?t‘gz htehgcta in/ieVe

refractive surfaces er

[ of 1 actirasinguchRoefaOR ek AOFAANREYY Rankls LPrifs| bl film
adhesive layer. 57. A nmethod as recited in claimb56,

& fHrstadhesivg layenanasurage of @second ppigcal fitratto a ppddeteahined

fi ' ic Libs. 58. A nethod as recited in i
cldelel m%ég:s P#_ fﬁ rﬁ%%apc%eﬁg?‘?@?‘ﬁ &riﬁaﬁﬁsh"@ YFE apg! pegtiogs gf the active
s ecfoqetive pirfaeas, ofidr brtfohs BY fHRSBE¢d ﬂeﬁ%ctf\%: Sluﬁafeﬁs contacting adhesive

over | atppi ng the first and second optica
pP@@!@i H@tﬁdg@ﬂ‘é?:lab’ﬁm refractive surfaces of the first
optical filminto the first adhesive layer in a

conti nuous process, and cutting the first and second

op?i calA methoed as tecited asélaian S G ivdterdin the refractive features of the first

optical film are prismatic ribs.

58. A method as recited in claim 56, further comprising passing the first and
second optical films from respective rolls, overlapping the first and second optical films,
pressing the active refractive surfaces of the first optical film into the first adhesive layerin a

continuous process, and cutting the first and second optical films to a desired size in a

continuous process.
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conti nuous process. 37 WD 2004/ 104679

PCT/ US2004/ 009091 59. A nethod as recited in claim
wG4mbsrei n cutting the first and second optiPei/US10047809091

i ncludes cutting through the first and second opti cal

films to a depth that [eaves a |iner |ayer associated

with the second optical filmuncut. 60. A nethod as

r ef. t edA nretleddedsiredited inoRiraiS8, Whéreinn@itihpetht i tan@96bond optical
second optical filmnms includes passing the first and
filmsdpelpdes cypinedhiough thesfirstang pgeong aptisalifgiisde a depth that leaves a liner

laver¥BdoR : i i Al ad 6,. Wherein the second
alyeropt [ %gﬁdqfllﬂf %%isé&gld O%P?%ﬁrg{yl ‘g“é{PFy ri bbed, second
optical filmhaving prismatic ribs in a second

' ' I [ [ f.th
or B RERR Hfl oSpR e feThe 85 Sad rwong gotical

filmsasclndssipaghg the Grtiall S6onfl piibia Filthd tlroinOdE Y5y t he
adhesive |layer after pressing the prismatic ribs into

the first adhesive layer. 63. A nethod as recited in

cleil m SO mephyarRirdeifeén SRERBH, \Qﬂérbﬁﬁbe %écFH& hgtiéaal filmis a
_ prismatically ribbed, second optica I I'm havi ng

prismptitallyenitibed rsebend optmakiilooha ing présmaiciris in peeq@ddirietiagbn

t Q. rientation qQf the prismatic ribs on the first
perpegicfinfd 4 iRiAan oAU IRgR S 10F OB IR arS) P Seh M 56,

further conprising stacking the first and second

o(pﬁai cal filnms with-at least a third optical filmto

f Pm a ‘bBisthed 28 rerilted i glaim Seafiipfber ingludiagictang the adhedive layer

: i he -1 hi ' filmis a reflective
after @%F%\%&?h&g%l?@%\ﬁgr?g%(ﬂ%lgqf{ést%raié%s’ll‘%eelayﬁrh cl ai m 56,
further conprising feeding at | east one of the first
a seco tical, filns. as_a sheet. froma she .
f g‘éder ‘Aé%’%%%etaﬁ) Il r%@‘%m §6>f‘?’1?“§?1n£1?ﬁﬁe°%‘£%1ﬂ&a§§%fil isf
prismbii¢Ny riv®EE secdiepSic AT IRt 5 RtaE bk F&Za eécohg g)rifeﬁtﬁ%n

optical filminto the first ~adhesive |ayer.
perpendicular to an orientation of the prismatic ribs on the first optical film.

64. A method as recited in claim 56, further comprising stacking the first and

second optical films with at least a third optical film to form a bonded stack.

65. A method as recited in claim 64, wherein the third optical film is a reflective

polarizer.

66. A method as recited in claim 56, further comprising feeding at least one of the
first and second optical films as a sheet from a sheet feeder so as to overlap the first and
second optical films before pressing the prismatic ribs of the first optical film into the first

adhesive layer.
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