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[0004] Such light collimating films have many uses. U.S. Patent No. 3,791,722
teaches the use of such films in lenses for goggles to be worn where high levels of
illumination or glare are encountered. Such films also may be used to cover a backlit

instrument panel, such as the dashboard of a car, to prevent undesired reflections in
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embodiments of optical elements;

[0010] Figure 3 is a simplified depiction of two adjacent optical elements;

[0011] Figure 4 is a three-dimensional depiction of one embodiment of an array

of optical elements;

[0012] Figures 5A, 5B, and 5C illustrate one embodiment of a light collimating
or funneling structure 100;

[0013] Figure 6 is another embodiment of a light collimating or funneling

structure 100;

[0014] Figures 7A and 7B illustrate another embodiment of a light collimating or
funneling structure 100,

[0015] Figure 8 is one embodiment of a transflective structure 200;

o



pi xel s 270 and an optical elenent |ayer 250 of a

transfl ector 200; [0018] Figures H A and HB are
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R o TS o il B Acon s e 108 RS » ligh

&i‘[ﬁhﬁﬁiﬁﬂ'g&ﬂtfur@lfeh@ sltiuginte 100l2hd traisklegive rstnﬁdme ebo;ng

structure 400 having two | ayers, wherein each | ayer is

foonpios eHligukesORUA amd 168 ervesniiBdinkats & £syls@if hdtg@transflective

Pt 200 SR QUG b P oLg e o P Eperoi d or a

th c ved n mhose hori zont al pl ape ..
oo BHE °  Bate A 850 TR ot i RS e Sl Btrae B Presie
pifkelt 1260) erhighcwmmam{gamaie 10DEIA biEopiRRECRhEM e £5026F a
The f I% i ncl udes definitions of selected terns
‘3 & We‘?‘“gil The definitions include various

dl/ f ts that f
ngigcogé,%gf 1 1% % r négﬂgle{nsg%{a ﬁ,ﬁﬁn@z 9f 08¢ eF %Pclhment ot}J anhght

cmﬂneﬁr@,nblaﬁumelmgm@caxarmb Gﬁvﬂgemfd)otayér@t enetenl &Rnhbeyer is
[ Bot plural forns of terns may

limti ngu

B E PR SHEFT e“‘E%‘B‘? shannglg pihgestesticapp agoross-
6dcA&S 1sS fmt-siand (ﬁSlu&ﬁgdfoh%kﬁh]ﬂe 4 @bpEBid & & figure with curved
cross-section taken al ong a Iane per pendi cul ar to the

Sifse &g whess OF?Pé“"’éP@H%?fPSS'SF@EYEZT arw&a@@éﬂﬂl lengtlyequg! to that

beheicntic8fc8himet 0 @ Nnarrowi ng along either a linear or
curved line in the vertical plane cross-section

OETACLED MESSRIPTIdNt hori zontal plane cross-sections
taken at different |locations wll have different

ﬁme@]s IThe QI113GHing/¥BEIGEes dBfdiARR 08 sb1VAdaEimsWMniployBaMEte. The
end .and a | arge area end. [0023] "Vertica
a gﬁéoné r“?fi le J@HPYSRTAmBleS E:%dé‘H fRnsepfrponpapesthatsfalj within the

6JoPS Bf SQ6kn QR Rk iy a)eQRed ForP 1Rtish. ethetRahPEs are not
direction of the elenment. [0024] The present

Bedet ot beohmitime o tRagh ﬁlagtﬂ@tfwd (Pil)lalt fioah%Pﬁ tsERs way be within the
aéansdnyr es and (2) light collimting or funneling
structures. Funneling is essentially the action of a
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tapered object will have a small area end and a large area end.

[0023] “Vertical plane cross-section” as used herein, refers to a cross-section

taken along a plane parallel to the direction of the element.

[0024] The present application relates to both (1) transflective structures and (2)
light collimating or funneling structures. Funneling is essentially the action of a
funnel. A funnel is typically defined as a conically shaped pipe, employed as a device

to channel liquid or fine-grained substances into containers with a small opening.



light in the transflective application is essentially
fromthe large end to the small end. The funneling of
wO 2@hat2temo t he col |i mating application i s essenPCHIUB3005/028217
fromthe small end to the |arge end. [0025] Light
efi.ned as taking the gj ven angul ar
G} i B GHOR TS SobiRL it bS8 R P plige
bt @MSEd yhd, WhithCihe BRtjre BRudiite @t SeceYrilyN@nREIO CEIESfulheling of

a n angul ar di stributjon 026]
BRGE Mgty PG Rl Hhsr ek bl pnf o o bmall end
aee amptlinghE dighyinubd mlnﬂﬁhng&bblﬁkﬁhoﬁ RYeBdentifllyRéh e sthall end
series of discrete tapered optical elenents in

F8n with an i mersing |ayer and a reflecting

I havi.n eni ngs. Qr ures dis ose t herei n,
&@??fespi 3@1%? tl?lh% ?fg@?@f‘ i ﬁlﬁg Ui e 9 g disfrpfution of a
ﬂl@]ﬁ%bﬁde efdl fhcthsihf heQRhlk Gifdnsi®), SHRIM May ﬂ_@oﬁlﬁflﬁ Wythé process
ht collimting or funneling function, the optica
gﬁmsmma @attgéﬁé‘raéﬂulﬁloq/\ﬁ’f"%}%mﬁ l'i ght source, such that
opti cal ement h a.large area end and_ a_ snal
i@gg ndrigh ﬁOJthFﬂa%‘nWﬁ wehrta]%f%%aqap beraegoapliled; py using an

bp@dat lalyéipﬂéhn&ﬁﬂ)‘?’ a aBiikst ATl AkIBp@EE BptRANSle@ERs il SdHibination
out put, ends. [0027] Figure |A |Ilustrates one

S aimERTSIng 124 2B ¢ rellorting laves heving opaNAga g apariug disposed

kHERIH, cBREkpdAdingtd the |i3551ﬁ’&1ti nd@Rshe ot thePRferdNRE 3E th’lsfbptlcal
In this enbodi nent, the e ge 16 is constrained |ike

elsmstiando Paifapb fightcoliashing an fgpnclicp@ynction, thy w@raalwtwgt is

kdpere @crv&d@sael lig 8ABcL EIRP SNt ﬁﬁto‘pﬁ&l Slem@RHab Qllargé ﬁgz?éhtd ahda
arabolic or approxi mately par abol i c.
é‘ﬁ"é]géllieﬁél?ﬁ Frhis anpnnera thesalgree ends g bigl mw @uFISaand the large

Qgg@ﬁggkgl}gggﬁgugﬁgss section. In other enbodi nents
not shown % e horizontal plane cross-section is

I8 € Qg Jr@qgapﬂ%eﬁ'é's on[ng'l%gahn*F hO&Y £n &ﬁcéll élé{ﬁénrt zﬂ) %ﬁwﬂg a
Sepi

ction of a vertical pl ane cross-section of
$ighteinpipiteng 2, ellighteqitputend Ad, 4nd| ansadead 6d In [thig hmedlment the
£ t I N
SB1614 RRERRLIEL £\ TRRnd Sy by Rhepld i (08} S
w@rcbughﬁ tviedticabtplang| cressexetion ¢ optical i ﬁpmngem dn P or
g prrg‘%'?ggj #)eﬁﬁﬂdhlé ng?;%tbh 1?{1@1‘& tgpt% aﬁegh}enﬁ_l()a H%f a circular
howaentad plane amosatsedtions ulphothdn ambiobientsgmbt Ehosmr the shofizamal

BB o] P s kol ot e anot hor - enbodi rent
260251]1 O[ﬁ lﬁ@l lll% %% ggﬂa dcﬁ%hrbg a%erﬁ&%h%lahg Q#)tg?-gegﬁ%nn éf the

['1Tght tpu end a square I'zon
saos sptwelctlement 10.  As illustrated, light L enters the optical element 10 at the

light input end 12 from multiple directions. As the light L travels through the optical
element 10, it impinges on a CPC or parabolic-like sidewall 16. The CPC or
parabolic-like sidewall reflects the light L and focuses it an angle such that the light L

emerges from the light output end 14 as a substantially uniform sheet.

[0029] Figure 2A illustrates another embodiment of an optical element 20 having
a light input end 21, a light output end 22, and a square horizontal plane cross-section.

As will be shown in detail below, a square cross-section allows for a higher packing



As wll be shown in detail below a square
cross-section allows for a higher packingdensity of
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[0033] Figure 3 illustrates a side view, the equivalent of a vertical plane cross
section, of one embodiment of an optical element 30 having a square light input end

32 and a square light output end 34. In this embodiment, there are no linear sections.



section, of one enbodi nent of an optical elenment 30
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the element. Therefore, the angular distribution of the output light can be pre-

determined based on the display application. The area of the input relative to the
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fd()ﬁﬂ]ent $n allePRAOd ehBonbRS Rk SRS, m@%tml&l&f@so&re arranged
shown), the optical elenents are arranged
ina vanety of patterns. For example, the optical elements may be repeated in parallel

and spaced across the area of the film. The optical elements may be arranged in
varying shapes, heights, angles, or spacings before a pattern is repeated.
Alternatively, the optical elements may be arranged randomly so that there is no
discernable pattern. Occasional variation in structure, or what might be termed
disruptive structures, may be used to eliminate or reduce effects of unwanted

aberrations (such as Moire effects).
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130 with a

embodiment, any optically transparent material of any index of refraction can be used,
including glass or air. If air is used, the reflecting layer 140 is deposited directly on

the optical element layer 150.

[0044] The reflecting layer 140 includes apertures (or openings) 160 which match
light input sides 170 of optical elements in the optical element layer 150. In one

embodiment, the reflecting layer 140 is created by sputtering or chemically vapor



reflecting layer 140 formed thereon and an optica
el emrent | ayer 150. [0043] In one enbodi nent, the
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sane plane as the to he ref eCt|ng ayer.
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theaellesipmieyer 149ehas as higke 2 ireflyctiviyens possjblbevidorpstrluct diffuse
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sm@'snlnaﬂa}@r 130.fsb Use schdrt ey atrigast aycere,ﬂeéthg leyeeh (166 tfacig the
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ar ‘or dlffuse reflection in the one enbodi nent
e S NG o
layephthat elidves thengght efg)m) nheoﬁodrchaetod oY iregcletiety feflettmoVad an
Mot TP AT e TaCs G FOFRRe e Ghes fpesther
theh.a Asccolat adflakiny dayet. heHé\eédeﬁCihb Ngeferred embodiment is for a
specularly reflecting layer 140 because ray-tracing calculations show a decline in
performance of a diffuse reflecting layer, relative to a specularly reflecting layer. In
yet another alternative embodiment, the surface of the reflecting layer 140 is textured
(with, for example, systematic or random depressions or elevations, such as dimples)
to guide the light into the input apertures more efficiently, that is with a minimum

number of reflections and minimum energy lost. The reflective surface of the LCD



| ayer 140, with apertures 160 fornmed therein, can be
| ocated on either side of the imrersing | ayer 130, so

wo orvg/oaw1a here is at | east one reflecting | ayePC1W82005/028217
faci ng the backlight 110. [0046] Here, the reflecting
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guiding the light into the input apertures.

Yishast @;tdmlt h%lé @uipEt @fl@ri@e theyelmi yeldwg agantigpus a@ibms@g film.
trh@n 51?6fr111a%9& 'eﬁ‘lgoéllﬁﬁéfﬁr sHehQy 1h? lgdr% Fbo%dhém c&rﬁﬁn&gqgglg of the

i mersing |ayer 130 opposite fromthe backli ght
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L&EL 6504108 R¥&18340 is di sposed on the side of the
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towards the bac for recycling
Bude 70 of datsotitateiement héeldéplm mactqnhagt with thenie8pdting layer 140,
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laminating) the reflecting layer 140 onto the optical element layer 150.

[0050] In another alternative embodiment (not shown), the reflecting layer 140 is
formed on the side of the immersing layer 130 facing the backlight, and the light input

side 170 of the optical elements is in contact with the immersing layer 130.

[0051] Regardless of the positioning of the reflecting layer 140 in relation to the
immersing layer 130, the reflecting layer 140 faces the backlight 110. The light

10



side 170 of the optical elenent [ayer 150 is in
contact with the reflecting |ayer 140, such that the
wopicoaiciel ement s of optical |ayer 150 corresppOiiUsm05/028217
the apertures 150 fornmed in the reflecting | ayer 140.
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npticapatewient exisrioudh the pipadr t The Mmgor idiffarerfck ebdtwebnpaedh a
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aperture, 160...0r iS5 | ost to the system by absorption.
Tﬁlgmgyilllgtdeﬁﬁgﬁ}sglrosegﬁlﬂe??'buti on of the collimated Iight

e ' , e .of.. ni .
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addi t.i.onal .light r Li can .occur .bet wee he ,
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type .0 ransflectjve LCD i § constructed, of pixels
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&fide Gbtedry @Uin@ihtaih TIRA@EEEREs dsye ifex tof agtedctiee bf W light-

LCD,, the pixel is trﬁnsnissiye and the refl ective
F%\&Plalﬁg TLIPHREKeRTS o A 1ey fransmissivity of the fill material 190 does not need

to be high since no light passes through the material. In fact, since the transmissivity
of the fill material 190 could be zero, metal could be used as a fill material 190. The
reflectivity of the metal must be sufficiently high to minimize energy loss (due to
absorption or scattering by the metal) upon reflection of light from the boundary of

the light-containing region. Since the surface between the input apertures of the light

11



optical elenent exterior to the pixel. The major
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intended to maximize the reflecting area. The components of the transflective

structure 200 are substantially the same as those used in the light collimating or

funneling structure 100, but they are reversed.

[0056] In the embodiment illustrated in Figure 8, the transflective structure 200 is
positioned between a backlight 110 and an ambient light source A. The reflecting
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refraction of the fill material 190 to allow TIR at

the internal boundaiy (the boundary internal to the
walewsoz)p1df the |ight-containing region w thoupCT/UgIN05/028217

| eakage fromthe |ight-containing reg| on Thi s

di ff | ated .t
AR B a1 e ET (Pt ShERsPRaT g s gL 1o
thegaxlight 1nefuhae tdflbtidfedight Remalpd imtgibnt ¢lghrsenics Aarid Fagure 8,

malle[ requi.red val yes of . di fferences rela to.a
Ees i s 2f et B i e o TG s BY R o s the
élﬁﬁﬁl%yé 250 ARREdtvElyNhE 1dﬂﬂcttd'gﬂa}%lr ﬁi(ﬁﬁl@ﬁb@folﬂﬁéd/\&eﬂne tside of
i ndi ces_of refraction bet i} e pol %/g
B enpgisng/aver P3hgetfhees é‘?erav'@%eé’& Eht SRR Rer bt fopaedion
bt Ei@ésottheingRétigalayl OB The by Qire l@pmﬁ&hés%‘f@he&&ddﬁﬂng
mnimnum difference to create TIR wi_t hout |ea

lauw 230 aad the peflestinglape 240 prseibsrwise gihsiengally) SFTH’:%%I?‘%\f}@EOfaPhe

trAisht ekl YR sid MQQéﬂe@tu?goﬁy@CﬂWdé'sd?ﬂ)e@ QbARah R&ktion to the
enbodi rent of the present !opl i cation. The

tighi eellimaging ge fuppeling: Yrenzolr eh Bhs? I‘i}sglﬁﬁlotl lphthe complete

ﬁFu'&qu@%né hhRSPeRick 'o'fstﬁe qhﬁ’l%ﬁ‘lgqué‘hs@ antirtgghé‘ﬁbcﬂ '12%1@; 240
ht source A, such as sun or a room i ght

tllﬁ epsiiint Bighrefhwill beeqmiged fwb@vw om an opposite
direction (i.e. froma backlight 110). In this
WRB3di nBhe opttqablat/frra"ﬁ@,maédomfv@ﬂeétqf teed fignepgionakiapersd optical

&%a&g chf,h @pmo@mwlwﬂ Ip@a{ﬁ@s 2&0,136%09*1; oRt ah@ser In this
0, and a flecting |ayer 240 that covérs th

gnlpqdan@ltoﬁle elmlul algh ensls @ﬁﬁmoptz@d) elepenty dica ghemmlyertt thight source
gu%rpie Wb PRGEGIN S lrégtﬁ u‘ﬂ:ﬂx‘f’ eﬁﬂtfgﬂ%‘fl h%ﬂ%n tlﬁ@kll ght 110.

cting area. e conponents o trans Iectlve
$he Ligt mteauﬂa@isauf ehesqmsalameaISI of ophieal éaame’%(sccmemdu toetdie

BRELE 260 Al B bl FAELAG, 1 80op DRI BEAHERLER 1R oupu

erlds lﬁgtméttedomtmtﬁhguﬁ%ct&e layee 240 arisfah@tltbmevesmlmﬂumm, the

12%8 ouﬁst uPOR T;n S efxf%gc? go el%net; We.ﬁﬁﬁec@?g lfaé ?MO g‘ 910%\/ igingmre 6. In

|ng ayer
heviter ahemtmeemb(odunenpelm mfiective el 240nis dornted romithe $1d:e of the

t J | i ef |l ect
m&ﬁ%ﬁl@gﬁ ogﬁ%ﬁte eqpﬁgqitfaylggb c:%ndo thmlﬁhtl:out%ut cd | S8
b]lﬁ&:&hﬂéthﬁﬂﬁ ctd’mgact hy anmedflg lgef 2®0ed on the si de of the

i mrersing layer 230 that faces the optical |ayer 250.
IOB8)Y natlhy edtipctutehend Q)ﬁ‘dvpﬁ-:ﬁtes I’tg” thay eptic2 Cayam 250 earé antlnedtise

h f at f
Sholain ] TEHE wotince TE spol ) Th SEphelgl RO o
Fiodlees 8. tAesuchne ﬂsmgoh ay ee cZﬁ(MeteT breucaire wed properditdof the

PurRERt a0 Aol sn BEares S it tlgg Eq?ﬂ??e??mi 'Sy
Tdé’gPL?tr Hgre nyév Uhish 2 At BeA e o+ BrRE Py e Sigucture

po®atd @hightcooliivhaiid ioh QundelifglitnetutentDos t THEOEAnERecld G00 Aflects

[ [ f th I
Tcight that %mdveg m%sa forst d?rectgone@ g %Wg] aent ambient light source A, such as the

sun or a room light) and transmits light that arrives from an opposite direction (i.e.
from a backlight 110). In the illustrated embodiment, a light collimating or funneling
structure 100 is positioned between the backlight 110 and a transflective structure
200, so that light emitted from the backlight 110 is first collimated or funneled by the
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structure and propeities of the imersing |ayer 230

and the reflecting |ayer 240 disclosed in Figure 8
wowdos/owsiom tted for brevity. [0057] The opti ceCT/U82005/028217

250 may be formed of three dinensional tapered optica

el ements such as those shown i, , L 2A,
Sttt RRnticTaraatal fed i s mrmide g ahe
einshégiveptiuaiale edEmENie fhaeethheaambitenght | ik gbflecsdusft ethe
A, and thus function as |ight output ends for |ight
Fﬂ%ﬁ%ﬁt%@é@“*rontthe backllght 110. The Ilght output
ends of the optical ments of optica

BB PloopimHs et caBef MER B0 be R et e St 200

fsepdstiohbd Behdy¥fthe 4dcklight 110 snerhe dighe rabmmtahﬁag loi fhidineling
out ut ends extend to contact the refle t|ve ¥%t¢nmgh

sigturg 100y 50 hat Bt spitted feam Bigibaghlieht twets rsgﬂensem

&Bdﬁarﬁﬂédﬁﬂg dracerdbedh bhe thef [seesliingiel aefunddd 13Sthe light
shown in Figure 6. In another alternative enbodi men

ematarg ebtﬁlwllvwavctzr@olqos whil rsbich light isiteflecind pigthe
[ MBS ?CI‘I HEr BAROLARPQREIhRInENG ARhAIGR! sthRNSE 1360anan@le

the lig out put ends of the optical elenments contact
ffm?ﬂPGrWr‘é rsgwt@reﬂagt ére sphgantiplpdgisampas dropydisensieddngelation to

RIcAP&T 4-7 €57 Oy chNg aRBlssforlor |tl?e)’@cfmﬁég 1RhEcAARKMNY SCfunneling
substantially simlar to that of the optical layer 150

slessbre BetangyeansflgcHve er%ww%scmsgdme@gmﬁ wiblsbesqreified for
% ﬁy55|on of the conplete structure and properties of
the optical layer 260 disclosed in Figure 8 will be

?ﬁgi I ed g Qire @ﬁﬁ\ﬁlﬁs}tateg P Qé}%]l% Elhﬂlldg/ﬁo %ahdﬂeb‘ﬁerﬁxe@sszﬁ and an

nsfl ector 300 havin transflective structure

oD blarer2 Piog hirapssieb o). g st erhladiraérit Adstseted: ot Figare 104,
ghQQran;r ?tlt’g ﬁQlZlg l296: BW&: aslgﬁec{etﬁfg lflﬁfét S7§ ' 'gltfbt tl:intgﬁéctl% Eix\éﬁs’m

roma rection om an anbi ent
smniugeedAWIth uleshlighd outpat smh b rtheahgtdmntamgm 1)eglan@| of the optical

R/@l”fs'iﬁ‘ tBSec%dsg I?l].ie ]{[1!?(% 27§ EM%S iﬂ%%‘%gﬁﬁp ?9§ It{lw Etransflector 200

drrecti on (i foma b
hbd nesteedifed refidstué lagert In thid qngimtlmmmlt Itlnenlamst’h@tlm pixels 270 are
{008 TSI GRP O HESE L P08 SRS IERD, gy o
fiyait civsghtuspmstomasw ﬂ“hemctlhneﬁlbems:ksi :ghtahgﬁbﬂ wnsh thé tramsflective
col l'imating or

Bl er® it e ot SO eRn R A T e ¢ 1 0

h t fl I t t
ﬁqyﬁgfga%hﬁ {Dlrltl?i{?lse% trg egeln\(r:/eg ftcfc’ & gl%'lugrau (%! %gckrllg tfﬁ% 1S rin:“:,ated
hdjyent 24Qr p«ﬁlﬁlﬁ)ﬁﬁ]w(l riI'l&erad:eﬂ day a2 30ved aemthsthhcma Rao (s rpomtloned

BERABL < B BURERL DT Y TR 300 P AL RO
fetysae bispenstnr 280t israesolmjtaceﬁm troad glhdsglnls. ehd fredk gla@ns also
tacli}gce?t? g o tgpot]artlz:!h0 -473 Igelcgussg t}tterpanlg ?mv'}o 111g1u5eh£ (r)el%l%ctwe layer 2785,
the transflector 200 has no need for a reflective layer. In an alternative embodiment
(not shown), a rear glass is disposed between the transflector 200 and the liquid
crystal suspension 280. In another alternative embodiment (not shown), the

transflector 200 is positioned behind the front polarizer 297.
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the transflective structure 200 and then is collimted

or tunneled by the light collimting or tunneling
wareogoasni@e 100 whil e ambient |ight is reflectepCDUB20051628217

reflecting |layer 140. The Ilght colllnatlng or

funneling structure 100 an e transfle

18943 ct u¥igurnd OB, dlustales: ﬁ’i‘ﬂqleél plippagiye seé’?@ “?h(bfs% display
é#ﬁ]ﬁ&ﬁﬁéﬁéjnsﬂgctfv@ |pﬂcfels@70 tafid fle DPtiQS 1dyer/250ASF aStttmbilector 200. In

di'scussion o npl et e I| ht cal Li mati

s rmBPRHES the 0T O arknat ot e gy Lot g
2400 wlirsed, aRehidrfilfekOME QisBodt IHetwien @%irtlﬂ’arfzélr 290 @i 4 year
[0061$ =i gure 10A illustrates a displ ;{ enpl oy

glrsaRgP | Ebe prisaldpyes PE0 ofairansiocins 20015 legited adipgent é‘s%’%ﬁﬂw t
Ieranﬁfhl tﬂ&tt@ &Q}Q@sed BetlvB& ﬁmgﬂféﬁﬂild JJ.AduﬁlE rr@dr%ldn@el 290.

Figure 10A transfl ective pixels 270 have
T@f featc glasee’99a3ﬁe¢18172$’® beteenttheygelpr ke 285 sngd élllf‘sh%‘?@) el
1% Ql%g Z‘th @ ﬁ&ﬁ lasgms Q%sgb'sted %@%6195 ﬁtoh?]%cllél%ﬁ 297 and the
taining reglo ptical |ayer 0. Because
h(h&d piystel syspEngon A, gml@ Eagu*re’rl%ct ive layer 275, the

transflector 200 has no need for a reflective |ayer.
[0864]hi s Figwwe dil Aeitustragasea display famepdeyinge trpmsﬂéwsvezpmelér-éo a

|FPLGE Y2 100 6 YRRl ioLoBRTS e dRea DAY, n e

sElstmnglto}iuszr@@d iTHigueo L bh, the teesflscp@Pizgle2H) hayaadefpative
a

ax% igf: gl a%gflefcﬁ}fetog%gl.s ) oggg E?Q%d D Hféqlgms Opgare%@@of the

["fue color

conti'nue
hgfftsmetwmlg oegﬁ%mg uof ethel@dticah ldyac R$9. gmgamltbe%slset teapisels 270
cent t
61Tciu %%GS?PV 50{151 %r%ﬁsﬂégtg %%d;lg é(@ rlegéllfor aa%ﬁgctl%é Qayer

phd aaslhmnngzeen@nmm imeluﬂesqan obtmalydtmbntslac@pdﬁelam a2@0ecting

The uid crystal u nsi o e
DG e S SRR A iR ABER o o
focaad 1rp®lhqnid2<ﬁystaﬂ9ﬁspemam Chler filtare 285 B%Oalsmblcmdde inathe

figio 25l Fsnie bl apt Oy ARPSHER AbeGa valhe FRafiEe

pirels 230 ardihclude fe@Atrecdl ARlbluescotir$ilesed bet ween t he
transfl ector 200 and the liquid crystal suspension

AR@5] | n Vo tcbtinual treferetd we Fegm@dimrﬁ béctkbl‘?ghts thbdwiy located

e transfl ect.or D b the f
BERE 30 POTUGRY 1 GRP e teB A TG, Aedat g SR gl
abd,8nd1ethhiMBe ﬁﬁfogl&’ds r@dﬁpo@é‘d Rtvides [hecbaciatybt DL(] aid the collimating

transflectlve the o cal r, 250 of
Sovis b abe gplesbiner 0 ol € tabeiohehl ® rndiogts Bivest te
tbhikRlisy A8Hc2160 AN tﬂeon@ﬁ&drysm ts&k@eﬁsmum CfIMéth@lud crystal
suspensi on 280. Instead, the color filters

arsppRria20cis ikse ﬁdJ&C%arﬂoabglaﬁ «?ér Ti’gcfr%zﬁ alaas ‘tsééf’P agiaged 2
%%gt %)a—llaﬁzé?piwcalln aﬁya@t%mgé@ 951b@d1ﬁ151ﬂn§15{ gkdv), 40@arl Blass is

| ocat ed adj acent the back g
disposed between the transflector ’00 and the liquid crystal suspension 280. In an

alternate embodiment (not shown), the transflector 200 and collimating device 100 are
separated and the collimating device 100 is positioned behind the front polarizer 297.
In another alternate embodiment (not shown), both the transflector 200 and

collimating device 100 are positioned behind the front polarizer 297.
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110, such that it is disposed between the backli ght

110 and the rear polarizer 290. The rear glass 299 is
wale@poswdo bet ween the color filters 285 and t heCT/US00#028217

crystal suspension 280. A front gl ass 295 is disposed

enafrot rzer nd the i d crystal
?E)tg@gn& oo @usi% /Fi G4 Sr f%‘ﬂfnatfvt’?o%%}’ G 8¥I—ar alsplay
einplogihg araﬁsreamch sipdlag7ead| thy dpigaltlapen 250 6cd umﬂp&t&e:trm In

70, a colli n 100,. and an ti
e LRE B et 2R o P s Shension
280. URistead, arde bcbloFﬁI]étE arermspotsemebamaeﬂsef teg€ d»léﬁ?zep hye |a1$d lar&r
ecltilve | Xel s

ve tive 75 The transf
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it ig fspSsd thatwtlen ghd BALREHE 106 ahd eheQipfitAlahyer 286 Tor 23Bnsflector
Ag@ ﬂ1 because the pixels 270 include a reflective
e

°3%4 Potapigen 38 s fipRoseddhetvns threptid) lavee St ¢fra tgansflector

D@0 hiRiché Y&tol BYRE 2857 MEheGRIr f’la@?@q‘@ dEiBYdel BethBn tHACh IO Eifters
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i%a%w rguidsarsal rsré@ense@l 2807 A @08t gatsedSnie disposen évetween a
Cr ?rflelzr?z%ﬁ bY® Rl %R ﬁgaimcr%ra@ shrf)@@str&r%sm A ln'ﬂgh 1A In
yS

suspensi gn 2 l'ters 285 are
PRiher eddtengter prabodiggntd (nof yheva), slwsrs@ﬁﬁﬁ@w 200 ancrrr@lhmatmg

99\11(93”(]‘0' drb %ﬁcuﬁégsarﬁf t@re Qtlah%ﬂgtgl Wi 1}0 gr tl){daﬂsﬁérﬁ GF Itﬁ/eeﬁron'c

pi xel s 270 and i nclude re reen, ue co

Polptizer 397 Pwydelspd Werchlos Ghgrs r’-\&fed ref er ence to Figure HA
a backlight HO.is |ocated adjacent a rear polarizer
9671 Th 3%% sPIlimegng 9 Ud@“ﬁ@@@gl%lbﬁ,sma@]ndnmpn tthaseafemay be

g;l,eet@msaé ep%%fbﬁ” etﬁé:J g%&‘#}ﬁﬂ%t& I%ﬁ E)L?g(ert aﬁﬁ% tl+ ftrﬂfsﬁ&?%g evme 1n the

boplamhavoylst pléwiate Rgdr cd@Oshifls and; paalsh| efftotr alﬂsril(g ﬁsm the
0 t.he
RS AFIoRT R Thohd TEbUTRE YRE AR At Pt
salspehsiodispRes.i s al so adjacent a front glass 295. The
front glass is also adjacent a front polarizer 297. In
HO63) t e Figwre e 1Byaroids opntmpadaners edwiight eollimatingybrafesndling

8L3RO3GA nl&h A onrtrlg g%é’oﬁl@soqa 1§a?t e%?q }%Qsdn% 4£d %/ﬂlhdhght

crystal susp erna
fimoelingoo waljimatihg elbmamtgﬁﬂ ebt thrs eﬁﬂbﬁdlmdt errdhlorpnaﬂ Ieh:glent layer

[ rAats the col ||
?@é 4|§§ 1%%2:}1 | gﬂ%cf%gl (EIn eflgqh tra%r)en ntle aér%%gl lf’se Vﬁmal
plaog tress- abmmmdme-smwbrmclmng, f@n@{anﬁ»twml)apezbmdn d figre with
e n L1 matin vi ce 100 a
L BT ARB ofRe DML ST shPf O S a7 it tenet
Bquglitcethbt B thel lastiaubt eBarmelot Aedisalobedlr inadakliee fRjedihg®iptical
f a display enplaqyin bra Sf{?fﬁ ve pixels 270 and

Pl uptCuty B syt bt GBS0, I thi s
cated in

f(ﬁi%&]ldl gﬁr} g‘us ?Iyg?ag @LQ%I@IR vi?agrsqler%.gegt laayers I’/l% 41"% are arranged so

that the lenticular channels are positioned orthogonal to each other. In other words,

the horizontal plane rectangular bases of the optical elements in the first optical

element layer 410 are orthogonal to the horizontal plane rectangular bases of the

optical elements in the second optical element layer 420. In an alternative

embodiment (not shown), the lenticular channel of the first optical element layer 410

are placed at an acute or obtuse angle with respect to the lenticular channels of the
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280. Instead, the color filters are di sposed between a
rear polarizer 290 and a rear glass 299. The

w@ elosiopwmstio ng devi ce 100 is | ocated adj acent therCT/US2005/028217

backlight 110 such that it is disposed bet ween t he

b k t I
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aRpiay Bytdn0Bf thietye fincluiY a RBRCKH s@Aprasd AR badflighl)@ polarizer, a
?ack pl ane of an LCD, Locating the transflective device
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optlca eems%u aer s forne romo
é‘ll‘é?ﬁfé?ﬁtlgcaﬁﬁi&tn the @slde af the bhkrglash ahﬁ?edf shalfypakcrysaltwlalglat the
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al’rp dor a ure w curv
ﬁWdUW’f@@eloﬂomozm al 49). aile SIHMGSS-H)QCZQOOﬁOO S)r 300 may also be

q at _of the
g‘ﬁgﬁ%ﬁ?i S%)goﬂl 411 qgsteg‘nb?yng@ z%anr Feer frlna ﬁae usec{ hl conbl%l 1%18'1 or
edrgurehitts wiith deEtrhebsa;jdeg dilas eudhaq:sea’odéldmttm‘g/a)‘rdsﬂébtlve polarizing
§k|lght (not shown). [0069] In this enbodinment, the
op Tcal el ement | ayers 410, 420 are arranged so t hat

Za l ent’l‘hg wnﬁgur% ?ﬁ(g ﬁb S%Og 4Bﬁ SI | Ib(e)z rl]nesgrr%%) l%etc]g?eglﬁge bac%hght

ot he Mori'2
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I ly 10 ar .tho to.th
REInG2 00 AT 2 FUBD.eet B SabRu B o ericipnemissive
ah&meﬁt&nhmhmh@cs@mbmdmﬂ@tical el ement |ayer 420. In
an alternative enbodi mrent (not shown), the lenticular

tWazinel Toé typiel fdistsiutioptolf dight brrmnLChayeklight Gs Lambertian.
Such a distribution is considered uncollimated. The structure 100, 200, 300, or 400
collimates the Lambertian distribution of the backlight to a prespecified angle of
distribution. The prespecified angular distribution depends on the index of refraction
of the light-containing polymer region, the length and shape of the light containing
region, and the size of the input and output apertures. The reflective surface of the

structure 100, 200, 300, or 400 may face the backlight assembly with light coming out
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are placed at an acute or obtuse angle with respect to
the lenticular channels of thesecond optical el enent

wo 20061020620. | n one enbodi nent, the second optiPEl/US2005/028217
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LCD, manufacturing defects in the device are less likely to be visible and result in
rejection. Typical periodicities for the device could range from the sub-micron range

to hundreds of microns. Typical input aperture widths also range from sub-microns to

hundreds of microns. Special care must be taken when using sub-micron designs to
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200, 300, or 400 or separate from it, the location of the lens-lets may be directly

above or underneath the structure 100, 200, 300, or 400.

[0078] The optical elements described herein have the ability to allow light to

pass from the backside, while the front surface of the film can potentially be used to
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[0081] To accommodate either of these processes, the transparent film material
has specific properties necessary for etching, molding, embossing, or other processes
that alter the body of the device. Examples of suitable materials are polymers such as

polycarbonate and PMMA (polymethylmethacrylate).  Examples of reflective
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[0084] As in the manufacturing technique using microreplication, the equivalent
appropriate structures are created whereby the high index of refraction structures
become the light-containing regions and the low index of refraction regions act as the

light-guiding boundary regions. The process includes forming a transparent
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phot opol yneri zabl e monomer. The transparent polyner
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plotylesistdayee ba‘nng the @egitedpattere an the\tEmSitdrs bAIhe uiEREPr | Ses
a photo-reactive initiator which has a refractive

i[QﬁSQlX r ég Uibwthi mgnwfecttiu\vrigt ynegitod @&i odekd) o ageating the above-
R et MR R ARTAAT SR A —
g Itranqpanem’lﬁoﬁism@gw@ﬁlrh r Ir this omstide 0PR e bjpydxiaete YOPE Srudiifks

t hyl ate..[0086] A thin. |layer of .
bt At B Mo A TR v, Poaiss B coosity T Gu@ls fidg f the
ai'udnhe tcplild)ds@xSEg}SI Usingen Ieﬁﬁﬂ%ﬂ@{gefﬁstefﬂ | ‘TheOpRRSEAR Ve lymer
eenbg the reflective materi al

P i Bellon P o T e Bk ACT AR P SHmBE ndex of

COAPISI meap@fopﬁmblefrsermﬁe@ fakcak, W pifntthghy8bmriefLRed 'by'tltxeyllght
such s al tlI!lm nu si | ver ni ckel, chrone,

gFBYie it cthgr StB’ccPrE‘? r?é@laéﬂdl iby & hanget fn aindes I@ctr"?ffﬁictl?ﬂ

SfmiQkedElyghedt errefiddiied ahrb! rrohiitngd efe ﬁ‘ng Mp&vir&f cz;ﬂ" Be
mat etlgl al is 95% or greater. Predeterm ne

egl ons of

frauipgined by ipiatingt & wqur.%ﬁn%eetmweﬁ np élﬁgf\/eH) pgmplete
akl gbtdg E@nﬁl@fﬂlﬁﬂéﬂ ¥& Rt %515(% ftioh CorP ¥ROFHut Qﬁerture side is
phot osensitive Imin the predeterm ned region
Rﬂ&@e%@a@@%&eﬁh%@ﬂe%gﬂmg are then exposed to a
| i ght source to change the optical characteristics of

gﬂlyphéﬂ Gishsmbpdigents| iglated tonatilizie at rhotasenstiive eleingprasent
hﬁteﬁlalt 8fscrbRerhacheX mal vt @ﬁ&%‘é@ iPParhie Etlﬂﬁ g&gh&?ﬁg S&Jn&fey ®r
fllmlnthe predeterm ned regions’ to there
snaciee and prs eraeqrp pbthe ﬁeﬁe»@teaﬁa@@@f aFhectyre apay ‘aﬁ‘woabdvat omgex,
Bﬁlﬁoﬂﬁfttle@CtA&'cﬁtlé}ﬁﬁy?‘l m?c?&i F]}?a{;]@q ,og afst}g/lf?fﬁfié 3! (cones) may be

characteristics of nsiti
é‘?i‘-@élﬁﬁél 915 Rag) Slld? v thﬁi g‘hfiy ebthecderfigrhy ahreétace*sertthe bmt @fl each

CRIhRE tew& 25 PR o AdIRLi SR PLOAHES M LY R 41 tllltient
rce may conpri an opti cal radt ati's

B@G?Se:éo tﬁhﬁter tanirgbiiba diaection ghteflected encsgye bi éthcr ewﬁmé]lnengt fhe
t r a_mcro-le

el br Rtabhr ) bt MAOR' e el FH0e Fue Rug eal fipions

elirarrdia g trhigerapare padduchilaacacst elid sddyos thd elblhi@lll;t to aclgeve specific
N I n_one the ra

9%%? czelﬁgbt% g&%ociﬁ%lfz ntp:a 8 e?omtf’%gl?] Tﬁtédcﬂﬁ%shﬁlr?ﬁggi y Bhed

pldmtatmms ami altehing heotfosensintive o fhoms@Bive feridnabj 6 @dd

.e., t having a
(oGTERE e G BB b s bt SiTCr buoreor Bebment o

relﬁldﬁxfeaﬁ:ﬁaﬁ?al such as metal or any material with the equivalent of an infinite

index of refraction may be inserted underneath the polymer-cladding layer (layer of
lower index of refraction material) to reflect light exceeding the cladding’s index of
refraction critical angle. This will reflect light normally lost by reflecting light back

into the wave-guide region. This technique may be used for all structure sizes defined

above,



[0088] A third nmethod of manufacturing al so produces
the desired structures in a transparent photosensitive

WO 200i0206ln@e process al so i ncludes form ng a traPCPERENS/028217
phot osensitive filmon the surface of a substrate. The

ren hotsnltlvefllm ' be constructed of
ﬁ‘ﬁ‘mﬁané*nﬁa e el A ettigs o @ ga%%éi?%ﬂ%ﬁfﬂ ‘{68}“8%|‘§?1“d68
lfaime:ltldnS)f stmesurésofrore doradisuitable platdrab@aswilll idgnthinl ifegrity in the
hye L .ned re |on? of. t he hotosen3|t|vefllmand
fe'B ‘%06 VA% LY I PIRE afjde SYSREIing, Hiss SCRYses, bY sgRte suitable
aethode $ispaisidnames bt hRcanllBhé@bR )thd AseCBARGR drh&me type of

t| cal lft]ara(:teai i)tl cg gf t he photosensitjve filmin
é“eBF dat fumsiangi Pugghdersad OPdheaPneélrﬁwelwaﬁawn@)wll be

agfarade tid @fie lfilléd1er PRQIHOSERSI dspaée of ileMnbéhioR8s useful in solar
d ions tqQ thereby formaltered

E qdeterm n% re
RIPCARATP e OfhRBPTIsHiens Whste the siih of Garsiertens veayi ot ey i de

ﬂlhﬂﬁd b$ A SR 18RMreGRAB o H6n-BMisGRE UFlayd @&q{ef%t hO ThtSRIdk 9§e is
at a specific wavel ength and of

g a]{ﬁ irradjates |ight,
uf |h€:‘F‘éﬂf’ls}“ﬂt§§é’5rﬁe§’i‘)ty through a microlenslet array so
the reflective netal |ayer and change the

%o abl agjg
S@? kal ‘ondragtedidsto panyremeligtarignengiciues i fondirectly
Ricete eft@bluyes doh@pr @ﬂh%?ﬁﬂ}tnﬁ) WiGRe | Scis BXGE R ngdl}ﬁﬁér One

The exposed photoresist |layer in the predeter

PEHITGH emdodipispt is andspesgles §hafﬁ>gd lghirguiding srustueshmpde ofimagtal or

§ h%ﬂtﬁ%ﬂ&ﬁv@ﬁﬁf&hQHe&ﬁg bh %laQ;' Oﬁ%sv\%% Elgg Strd 8 ar @la'icp?wﬂ’]top
| ayer of reflective material 1s th e eposi ted.

a&%frﬂeﬁ@%teé Pethegudenly iRt winporéing @yfapheAewp@rsre@ferred embodiment

Rheh&t ecﬁé Shppof}Rr | &¢

oty R surk: PARMGTBANAE Bhopet YobiElr fi°ileGion

HrBergin %ﬂﬁ‘ﬁ@n@@l@rthéﬂmwlmﬁ wpfing pigges hS aaSBﬁdg(h/el the penodlc

E2hELGE gl ! l

o E)o rrgf b %\%5@?’%19 Fllﬁ‘zacgrsuéq ﬂg?lthrfcgﬁloﬁ?bll‘?’tyacifl dreatin tE gésued

ﬂ@ﬁq%@th()@i’/ct y This @@%acaccgn}eiah@i as [mbxorogloeh‘emahnn:em havtifea

t Y Leri 5% 0 ar eat e

Eﬁﬁg Ftﬂu}ﬂb%eoﬁfelﬁn fin otcgl}nén’% |ms?] ﬂ)é S “8%&8?13‘8 Shipss on

ﬁndulmomrgditr@cttﬁre r enovi ng t he unwanted material that

was on the residual photoresist |ayer |eaving the

9831 ed Whiletthy pregamt epdicatinmmillngtertesofaribuseershurdiraans, and while

8 urln met.ho or_pr.oce
élrg%a%]lbndgn{lﬁgsr 1g{‘{tq\)/ove eé%?tlg Oen\}? 8¢ f, L&SI rﬁ’g&e lﬁfcégf ?fb?ftrsthe
sitpdipanp to ceg st of upmydwa:y hguttthe sahps Iolfﬁda JAifmdé tikkfe@Gon t @ich

{
AEAL RIS PREBERS IR totfeaionabal Rafls och cetiors e i
rhh(attos”lﬁlasatfdle \the pﬂblycmﬁr 1nh}s lﬁ'iz(zmaﬁhdj}»gctﬁ h@n@mtnﬂwd t6 itigkespedific

fruct ure o a a usi ns/ maski ng
"Ha‘ r%e TTTESCRRBY %pé’ﬁ %f %aftgw e?fagrﬁ%ssﬁ%%n A dFS&EIE‘?d
Ab@lﬂdmglp, dppihaedmbe lbmnﬁﬁél floh L SlieR m@téllp@ﬁlﬂoﬁ)ﬁeﬁﬁﬁﬂ@ 08 the
i ndex refraction in appropriately selected

'étoé SCReR IhﬁlaPIH&a dmed BvEtiicded by the Iight



output fromthe structures created by the change in

i ndex of refraction. Sinultaneously then, a reflective
wo aye02@u0 r oundi ng t he i nput apertures can be PCT/US2005/028217

manuf actured by printing a reflecting | ayer whenever

there is no light. To coggbigitthe process, a sinple

bl anket pol yner depositi he i nput aperture side

is perforned to imerse the reflecting |ayer. [0090]

In other enbogj nents, related to utilizing.a .

phot osensi‘t iC9BMAEH 5YPe AT Higt B 7 asteny; RaVing; @ backlight, the

S Eing RSicHBYmB@idf r anged in varying structures,

hei ghts, angl es, ,or spacing and one or nore of t he

di screte PRABEEHINEIOEEr uct ur e, may be concave, convex,

and/ or pi tateflectifeldivért @@al 1y, m cro-shapes (such as
be depagsited on one side of

pyram ds or cones?ﬁyfl H{
body of t K8 ®fies lpyse dorgned fiom ¢ plwraidy at @feeéia@ﬁpswnal

tcHICdI&Hh &hts, %ac,thfb%cme%ﬁtthaof a 1@%@%&%@ Rndh ‘Hg@c%%tput end,
escri bed a ove, Or as an I ndepen dent process,

eaghon@fal elsmenidieingiegpeamdriaverdy ﬂle&ﬁclmm pich gyt @ﬁél.ggfympqtﬁnd

Qetswon%&nadmmr&&ss sdchibndl Bidh @Bisfss fih R bf @B 11Qﬁ%u%t end,

different for each discrete structure such t

9k i ous alternating patterns are produced across t he

body of the,elieWRNEALAnEHLENE a3RRFL thireRl 1RO Sorresfbnd

ot her enbo@mnénts, accgﬁﬁpﬁa% oh o E;st]rﬁctures %?e§¥% °

iy pbsitioreend sheeertighd lightinawicbndd efehd epgicelrederpeatsr act i ve

i ndex of a photosensitive material may be used to

create various patterns across the body of the

el emeht . |Theowdlineatingdiementof chim df Iwéetein thenamtieali ddmentrcire
0O any material with the equivalent of an

glll¥°%%? Yifidex of refraction may be inserted

underneath the polymer-cladding [ayer (layer of |ower

|ndex of refra teri t.o efl .
oo ohi g Tisiedeie TS delahn 1 OphbiniEL ol Yement Jagpr i
forgké fromhd ﬁoly\méﬂ halvelfglaeﬁrtt thdeghuf reb’ffmﬁm ind thesptidayelements are
refl ect ack . into the e.regi on. .This
SRS s oD e at oo S, Ao B iyt
&iﬂhh’@or{&@%ﬂhg}féﬁﬂiahﬁfe se®inb adieobf @fea@ionng t he above

descri bed devices includes fabrication of structures

fromsonme suitable naterial that will naintain
i ntegyity THe doNBnddiny abve& omrhk I1NGgh&BMithORE eﬁtputaaﬂd of each
suspendi n he structures somre suitable netho

SpiabrisTEH hHG threlish cupl ndhea lsgst e oekoryeL g rgerppf the

SPRRL SivRentMyef.i | ament that forms a grid, but will
depend on the specific application and will be

apparent to one skilled in the art. This aspect of the

i nvengion g &3GhdtngidevieObaaidP Pl Wikadih GRSinter@hid Bler has a
appllcatlons where“the size of transflectors may or
aprbiec oyl side and the reflecting layer has a first and second side, an
wherein the first side of the immersing layer is in contact with the

second side of the reflecting layer.

6. The collimating device of claim 5, wherein the light input ends of the
optical elements extend such that the light input ends contact the second side of the

reflecting layer.



limted by the size requirenents of non-em ssive
di spl ays (where the intended use is by the human
wo e@aaboesy st en) . [ 0092] Anot her method to nanuPEr/US2085/028217

l'ight-guiding structures is to directly locate

structures on top of a supporting surface such as

gl ass or polyner. One preferred enbodi nent is an

i soscxﬁl eﬁ|T$lb @B?i?nakihg htw@wf@iwﬁglssmuxetmm ligﬁldlﬁptﬂfenﬂ@}?]f&he

or |g re ctive material _restjng o ass. e
s st eR e BerFR e Tt Broigentadhe

@eoﬁdtgmelmwlhﬂdagngup@ortl ng surface. Another

preferred enbodi nent is where the supporting surface

contai ns periodic shapes (grooved or projection)

gher erR Blifnhdiing 6B & HiM g, WhgGeRARK RRh&Ehe] ta@g first and
pi eces is passed over the perlodlc shages 0

ssappsords ang taqeflectivg dayeirhag B Aifst pprbsepe g y of
cr eatGeih AR Geplinesk tg@}é'%&m?slaylap%% coRh& WwiaNthb %‘econd side
acconpl i shed as in biological systenms by having
sithe ipmersingdurepepd B 1tgh@nnba@ntﬁgofﬁheeet§aﬁelﬁmtréﬁ aterin pepgact
ket fd e SREGER 1%1e¥§l€g 1§§bﬁpes on the supporting
structure. [O e present application
illustrates varlous enbodlnents and whil e these
embody ment, Ay REENeHEs 6 L Pﬁﬂ' 1, Bt RRAFP ol Aldiing 1kyel S o
not the intention o the applicant to restrict or i n
awipl lamgr. [ imit the scope of the claimed invention to
such detail. Additional advantages and nodifications
Wil readily appear to those skilled in the art.
Ther efor e, Thehwllinmatieptdeaeg, of dlaimt k vidrepan ¢hre iapegns Jayérsis an
qg%ﬂmnw %gﬁmt%yéhe specific details, the

BAtat | ve apparatus and illustrative exanpl es
shomn and descri bed. Accordlngly departures nay be
ggid(rei I ' g:n’@lgggggng%tl%g ﬁig\nce c?aélg n?e 1%rreFr{ Jdy 8pt1cne]l element has a
bﬂygﬁhiMnmammﬂw&dmowwambhlnatlng device for use in a
system havi ng a backlight, the collimting device
conprising: an inmersing |layer; a reflecting | ayer;
and am OptT}(eaéolﬁéﬂtﬁﬂ@ndevica}tﬁrclaﬁmr medhdréin reach Bbtﬁﬂaﬁbiehqynt is

onal, .0 el enent.s, each optica
I A e R T v
®ndih cgadl o it dfaRd lepfi@EBlianh@l Ng tapered towards the
backl i ght such that the Iight input end has a

hori zontal plane cross-sectional area that is |ess
than that ple doN@ndtingRiviedld Pidimer) Ghherein each optical element has a

compound parabolic concentrator structure.

14.  The collimating device of claim 1, wherein each optical element has a

circular approximation of a compound parabolic concentrator structure.

15.  An optical layer having a light input side and a light output side, the
optical layer comprising:

a plurality of three-dimensional, light collimating elements,



and wherein the reflecting | ayer has apertures therein
whi ch correspond to the position and shape of the

wo c@hm2demput ends of the optical elements. 2. HBUS2005/028217
collimating device of claim1, wherein the optica

el enent s a e surr unde air. 3. The collinatin
devi ce of % F@Fh?? %ﬁ@FﬁwP s ‘*%deéT Wg%éﬁm*
gam&ﬂwmmd froma pol yner haV|ng a first |ndex of
efraction and th tic el enents are_ syrrounded
second &S‘F‘S?We Fa‘ﬁ‘a?)fﬁ@l gerggﬁ dhdPRerde s ¢ Lﬂ’Ftef‘ r5EtRh Hl?éne
&Bﬁ skdtlontofl theyti@fl cle@fchf Gt doappaaiifgiddl Ghe totpaundtfagabolic
second i ndex of refraction. 4. The collimating device
YMCHEIOF 1, wherein the |ight output end of each
optical elenment abuts the |ight output end of at | east
one ot her optical elenent of the optical el enent
| ayerl6. 5. Thperdei 14yaaef %mdév}VE%e‘Bfth%1aB?rrﬁfihe otispleglment
tR&: leBhSHnGr L& has a first and second side and
the reflecting | ayer has a first and second side, and
wherein the first side of the immersing layer is in

cont aet W'Tthlg n%ﬁ&l fra%}%P Qﬁcl§1'1rfjf6 Qfheld® tlfqui}ge? Ghi B Qullv@d’ &dction

6. The coll ting ‘device of claimb5, wherein

ﬂ¢fgmh¢.l by aperc of mgcl@f andribe glpid efdhe @r@@mtsanemt@wa t@wécme of
% %{ Ieg{t] %ml, 111943{‘ nglg%‘[ tﬁ@ q%&gpérﬁfot‘ ttol? %esc%%ﬁ%e&ioqecm@ﬁle at

e reflecting I mati ng devi ce of
khawnwﬁmmmh@h@1n the light input ends of the optica
el enents extend through the apertures of the
reflecting |ayer and contact the second side of the
i mrer K. ng ’ﬂhaymticalgaye'fhzé otagin| iSpresthiereqn the vikieedoliglt | callimating

MQWS%% S¥¥Pm¥m$§5|ng | ayer has a first and second

ec%lng | ayer has a first and second
side, and wherein the first side of the reflecting
Iayergjs i.n cont ond

t wth th ' f. th
i mrer yoé’fﬂcaiﬁﬁye\{,'\ﬁﬁ c]la}nbﬁé,s\lrv e&}{l tliénlﬁi@lt%f‘lhfl}?gmg elements
aptfofrdd Rbm rﬁepﬁlgmar lsavhrtg € fint alex W tréfractien hind e tslbedai Bght
t i mmer
e\, <GB R T RFE Fac TRy PR a1 Pa Y e index of

kehBtion, ke fithein@et |dfn@trbdiign deigC Bightr @ladi Mt Lsecoviie i of

the imersing |layer is an
refraction. 9 y

20.  The optical layer of claim 15, wherein each light collimating element

has a lenticular shape and a rectangular cross-section.

21.  The optical layer of claim 15, wherein the light collimating elements

are in contact with each other at a light output side of the light collimating film.

22.  The optical layer of claim 15, wherein the light collimating elements

contact each other in a common polymer sheet.
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I mersing polyner layer 11. The collimting device of
claim1l, wherein each optical elenent has a pol ygonal
whoeooepeosti@l pl ane cross-section. 12. The col | i Pe&l/U8Z05/028217

device of claim1, wherein each optical elenent is

I ent| ul ar, shaped and. has ri tal .pl ane o
cr osLsectt B Peope g it Pe R Eaudrety

ivfdab nahsniihBght afitvigufrah acdaeotdelirectiod. oppbeteatd fiisiairéctign, the
device of claim1l, wherein each optical elenent has a
%ﬁ% &Oﬁﬁ?%ﬁ%llc concentrator structure. 14. The

col I'i mat i pglesievheCienrdisifiy Riyér theluing b &irdl iRARRIQAYeE Bhving a
(éléerrent has a cjrcul ar _apnpr o%fal mat | o

f a conpound .
Fadorrad sislicwhtrradhy st fdchbse bafghg%mabmﬂ%m %%Pe
h@lelﬁgtI@h dnldgikY scbdHAkideShdte llglﬁ@n%/uh% B6th tmta@ﬂlﬁ dseéleon; t he
opti cal Eer conpri si.ng I ur

t hr ee- di rré lepgs oae Tefleptivr layes) Mﬁwg ﬁgfy Irg léﬂmvg e paing a

BAEC IPRbofdide hWRRY Hafst3siROtYGaR@ badkaEhiZRAtAd siRbANSide
crosssection, and wherein each optical elenent is

fegpsdicbtamixing Ifmfoﬁlﬁh? segoRdedifectieft: pl ane cross-section of

the opticafiesd Qﬁ@éﬁtmbl%l&ﬁbn@f% ép?ﬁhlﬁaﬁlg@rﬁrafopacafp ememgyel
Earabol ic concentrator. he optical |ayer of clai'm

&y ingshiseseh of epsicalghementss Wmhrémcﬁ@t:h @%ﬂhe &irsé setrif optieal glements
Ln@ até\ﬁelé?int%wlcu'drs]% hg’rﬁca'i'ﬂlﬂﬂg ﬁ%ﬁr thy%@cc‘ﬁﬁtdu%@tlionl @ﬁ(c@lr caRh optical

'ai'm 16, wherein the taper has a curved séction
@lelfﬂpm’féids fbgmfdhar@r%ld@ﬁd alatgg apeecndand t he sl ope of the

curved seclj o, {B@tl&ﬁg Sirch ia Sk Qz&ﬁ o‘i’fthet ﬁl%t ?ett o'f %ﬁtz al Ofenys

| i near section at ntersectlion curve
satdctsahe arpd atdaendipf ¢r@5h°;t ofthefifst speaf olsledteﬂfmmntswﬂd The

optical | %%{:6111‘9 fthgl ﬂsgn ge%bct%eﬁaﬁ/gf; cﬁag alge?t[a?ers eHP% h&/lnch

collimating elenments are surro

oqatelsp;caid th ﬂ}eq:r()smbnmg andshbbe ofthe swilhateh endS| (Ij h:tach of the first set
cpl UCHH eme eI enents are forned froma pol yner having
gL ontedllenislsy of refraction and the tapered |ight
colllnatlng el ements are surrounded by a second

pol ynmeyr hayvin seco n%ex of fract ﬁ

dexh e raRieS R BET Y i shern ReiRER Tt AR R
tifyer is in contact with the second side of the first immersing layer, and the small area
ends of the first set of optical elements are in contact with the second side of the first

reflective layer.

25, The transflector of claim 23, wherein the first side of the first
immersing layer is in contact with the second side of the first reflective layer, and the
small area ends of the first set of optical elements are in contact with the second side

of the first immersing layer.

26. The transflector of claim 23, wherein the first side of the first reflective
layer is in contact with the second side of the first immersing layer, and the small area
ends of the first set of optical elements extend through the apertures of the first

reflective layer and contact the second side of the first immersing layer.



refraction. 20. The optical |ayer of claim15, wherein

each light collimating el enent has a | enticul ar shape
war@e@m2tee€t angul ar cross-section. 21. The optieel/UBzY&028217

of claim 15, wherein the light collimting el enents

are iy contact wth her at a |ight output side

of tﬁ§-|i3ﬁ?%@8ﬁ%ﬂﬂﬁ ﬁﬂnf?1n1 22. The optical |ayer

of cl ai m Lhercithraaé et 1Bast 6 dptigilteletaht lap@tihahgiee h @erend sptical

ontact each other 0 n pol ymer sheet.23. A
FPBFEIFEE F618 nioF Y 0 °F PP UGt G Gl 1 VPSR rEbAf
@tichlr Smdhkd Bl @peréntwiafilstthabskiight] ét@l‘ﬂ&haaéithdplﬁgalfeﬂdmmnt

a second dlrectlon opposite the first dlrecé
I%arsérﬁgfai“éléﬁta(ﬁndéb% e «55@ engy and dheslareg qrea; s ‘:hﬁ@ecr)a & of

bpRhItinhG tsurd Adjbntit RSN Sch YR f HR\ird Getadf bptical elaﬁ@hts
second si de, mﬂereln the first side faces a bac

that proj &t gt lgast ensereflpgiive laner drclydsh aSrep H@gectwe
REGMAing 'aqgstfsﬁﬁ%d lai s8d¥ind A1de] MR ehaf HRMtheleSREe Mk backllght
direction; | east one reflective layer, including a

qnidy the fieé‘f‘l?deé‘th viaces Jeht amaxing drom fhe seconth dliregiionn dhes Fepand
WhgLRE ria}Iep ?ur{h'ef ﬁévn% Q)%rttn%g eRrdifd %/hkl‘ﬁcdﬁl'rbﬂﬁﬁd anthetddSitioning

second side faces l'ight arriving fromthe secon

didrsbane dmhe satalllaee&@dmf@a@mfnth@?recwdesﬁé@ﬁoprlw glements;

i ncl udi ng v@lefén{ ﬁl% apmaét%ﬁé nﬁ}n@ﬁﬁl@tlayjefflm%fud&aé/ kéagncﬁmtrhélﬁlg
set of optlca | ements, wherein €ach first set

bferdpringal fired sedmmﬂg sacr@dtsabewb tha@W&rfdst sad¢efa¢e|s ey backlight
B h 1G] SO LRBRECH: HbR AL oG dideRach opti cal
enent has a smafl area en |'arge area end,
wherein the | arge area end of each of the first set of
opticgl el t h
anot 1y o PrasieaR @chig 97 MALGR B 3Ll A e second
e ereing latyhmsfm cattaat efithelnd seaend agketvf thasccapbretlastas layer, and
hft! %@ﬁ. %re‘él’f” ﬁ o "BE SEcahd og fotfogttic%? elgmﬁﬂﬁg 'mf%rl antgéelsv ﬁ{‘tﬁé’ Pirst
Qﬂébﬁﬁé&ﬁbﬁhEﬂ&SWeﬁ@m?The transfl ector of claim?23,
wherein the first side of the first reflective |ayer
is in contact with the second side of the first
i mrerz3.ng T}ayeansﬂamd sthelamimall) waeem erdSrsobidt e the rssdond
set of optical elenents are in.coptact with the second
B0 & Piep St Be ad P B e Gicond et 150 Mo
theansfll et aas of the ol 88, of \WpBdab ElRmbie afel in Sbniadtdeitiothe first

) rst . .
sﬂe o; tlhe second immersing layer.

30. The transflector of claim 27, wherein the first side of the second
immersing layer is in contact with the second side of the second reflective layer, and
the small area ends of the second set of optical elements extend through the apertures

of the second reflective layer and contact the first side of the second immersing layer.

31.  The transflector of claim 28, wherein the first set of optical elements

and the second set of optical elements are surrounded by air.



imersing layer is in contact with the second side of
the first reflective layer, and the small area ends of

wo b@ofortesd set of optical elenents are in contBCT/USRD$028217
t he second side of the first imTersi ng | ayer. 26. The

tranflec r of m_2 re f rst side
the £rrst "Perfasfif Braip 7€ Thtebradt aith s optca
@ﬁﬁ@fﬂ:dal‘élfdmddffrdrha frbtrpplyndimmaviag AJirktain@dx, ofadflactibg, and the

mal | area ends set of tical el enment

R hel SR S IR anS e st sotGr opia! APETS PreFvERTRLDY o
deBRIpoRter GANTh@E tecbiBing@Csmehctighe of the first
i mrersing layer.27. The transflector of claim 23,
wherein the at | east one optical elenment |ayer

i ncl udes ahsqmAHL.RPLF cRIm 8heWR&tkin! @Y ShstNBYXNEE @fraction is
second set of optical elenents, each of the second set

gragphiche Sf‘éP’é‘h’é‘ﬁ?’SOfB%ﬁ”H@O‘f apered towards the
backl i ght, such that each optical elenment has a small
area end and a large area end and the | arge area_ ends
of t i secdbHahtsellingfing devyigeafor apeireniysteny kavig; sbasklisht.ghe
C$1ﬁ5]g§ngag§,%egglq?nglﬁ .the first set of optical

ements; wherein the at least one reflective |ayer

i ncI udes atkagoneoptist] eémtinWWay]éwdma\aifﬁg ontigal plemenyljer
C
B R AL o THE BohG (MR GLEThL RLAE rrRiER B
fheioantend ecroescthe dptitiel ddeménd lyet he second refl ective |ayer
further h el rel r
the posi t 1 aRry Thrih e St Bolloh EboE M ARRARAR b Rare
each tbé badkbglsecond set of optical el enents; wherein
the at | east one i mMmersing |layer includes a second
i mersing |ayer having a first side and a second si de,
such Cﬁhat ’JtHecehglit resllingmtiog déaccesf tchaém B¢ kthiegpind ttenal Tedwe one
face ht arr fro t he.secqnd.

BTRaL CIegient 2R Thghiiins Febhy oRor SRl 558 Wiling; -
tinenfibimes topsic ecl@berth &vith elgviaohtalnpefies ravgingalye bases than extend
cont a]ct W tlh thehgec’ond side of the second reflective
F‘Cﬁ‘i)sér“e(ﬁ’ﬁ’&a 22T area ends of the second set of
optical elweweah Sheads;ﬁuhlnelexﬁmﬁsi thed sedonti huptitdl refdment thgerodre
the econd reflective Jﬁa]%/egl{a The transfl ector of
EPeEdplone a GiEpLpaih Popards; cdighe of the second
reflective layer is in contact with the second side of

the second_imersing |ayer, and the small area ends p?f
the sttond fseétghbfolblmtvwaﬂlw@ﬁ Shelals 35 vdhersin tgdrEemialipiage

Ié&ﬁné&lﬁﬁl@as& Qﬁth@fﬁzét%tl&ﬁ(‘e@é?&nt Byed &U&chbgd(ﬁf to 20 hoﬁ'ﬁﬁxtal
transfl ector of claim27, wherein the first side of
plage elapgfar bases of the second optical element layer

37.  The light collimating device of claim 35, wherein the first optical

element layer is disposed between the backlight and the second optical element layer.

38. The light collimating device of claim 35, wherein the second optical

element layer includes a metal layer.
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imersing layer is in contact with the second side of

the second reflective layer, and the small area ends
w@booblozoesecond set of optical el enents extend pér/osmns/028217
the apertures of the second reflective |ayer and

contagt the .first side of the seco [ rsi ayer...
52 B ¢ AaHgi BRIt Ren I i BBCR HerE s [ ting
5, (8 ligp tortahing kei@ndompaisidg:t he second set of optical
el enents are s,urrounged b% :ini r.32, The transflector of
cl ai m 28, SW8BFEPY epfh Bang ARolyaenalsbasnd opti cal
el enent s anghi QrpRdnd hamga dolyeshal Rdpgrer having a
first index of refraction, _and %hg irst sec{: 0[1 S
optical eldhwakly odgidet I‘P@e@ég@ﬁ‘dt & Jehtuinyh enpctg) the light input
&lgements are surrounded by a second pol ynmer having a
second i ndex of refraction. 33. The transflector of
claim 32, wherein the first index of refraction is
great@r thag 1iheconeiARdreedd &F cRfm Bef WRGbih @b p13dlity S sides
light collinmating device for use in a systemhaving a
inalRe ptdenst oneragip §iat is aspmporad iPprgLlivvioBE R} Dr i si ng:  at
| east one optical elenment layer, including a first
opti cal el ement |ayer having three-dimensi onal optical
el eneht s ViiheHighbeanasmingregisnapi slaine 3P avibuipiarthoplywditr Hfpides
0 . + . r‘ .
B R anS et R e By P S R o 2GRS bl
towerrtdort he backlight. 35. The light collimting
device of claim 34, wherein the at | east one optical
el ement | ayer includes a second optical elenent |ayer
havi 2.t hridedighe neitanak regien efadlaiel Byeritescimihtersides include at
ar.i zont al _nl.ane rectangul ar bases that extend across
Peﬁsetog%prlle@éfé%é?%rrent | ayer, wherein the optical
el emrents of the second optical elenent |ayer are
t aper al.gng.a. curved path t rds, t he backl i.ght.. .
The 1 Egne. Do T TG alal YRR S SetR Sl g o
hastiaAGsttlakarpbaiva ané e sengdliar gases anf the first
optical elenment |ayer .are orthogonal taq,the harizonta
pl ane rectangul éi’e ﬁéséégle%fsefthog ‘gégbaﬁ%“g}&? :illélétl 0% lér%“rift the
k&yed lidear sebhien Isi adficers tlel lighBinpumt@ndemi die diculat aipio:3@ation of
wherein the first optical element |ayer [s. disposed..
Bamearnd REwEorgRaSnd RRESCBra G ivnrng BeREhdinear
keyiehs, 38. The light collimating device of claim 35,
wherein the second opti cal

44,  The light containing region of claim 41, wherein the plurality of sides
include at least one linear section, and

wherein the circular approximation of the compound parabolic

concentrator section matches the slope of the at least one linear section at an

intersection point of the circular approximation of the compound parabolic

concentrator section and the at least one linear section.

45, The light containing region of claim 39, wherein the entire length of

each side is an arc of a circle that approximates a compound parabolic concentrator.



el ement |ayer includes a netal l|ayer.39. A light
containing region in an optical elenent |ayer for

wo ca@adnictid i ng i ght, the |ight containing regi BOT/US2005/028217

conprising: a light input end having a pol ygonal

shape, a |ight. output. end hayin pal ygonal shape;. a
o1 ar i 1y 147 NehbeBingeion of Pafh te hF R PR Lia of
i corhigvand pgilolic RphdenBitoh had Bn ashBA ratiotTless eiah @abdlit NG to greater
region gf. claim 39, wherein the plurality of sides
hACPRPYE7- 21 | east one region that is a conpound
parabolic concentrator. 4 1. The |ight containing
region of claim39, wherein the plurality of sides . .

i ncl utle atThedight coypinip gigkm el 3, yvherejr fhedieht containing
RPPRL A% AREdtMBuRf hériZoaRPplRcrPRlseR®l §uch NG 8L #h@kes from
42. The |ight containing region of claim 39, wherein

the dickti byt pcasymanciicallibast one |inear section. 43. The

l'ight cont@aepiifgn hEgIRMist{bubibRbiMight oudesIShN tht NEv e SEHe

include at least a first linear section and a second
reptaagaroptuf el is gisatenthar B anguins disiibytion pHideht alope its wisith.
is adj acent the |ight output end, the second |inear
section is adjacent the |light input end, and the

ci rcutlar a‘pﬁphwﬂmgidﬁﬁlceffora%eornpemy@terpahaam p cbacklight, the

RGSHH RURE cdsplidnAt ed between the first and second
?C?rﬂea?}gsectiégns}.n 44, The |ight containing region of

cl ai m 41, aspfectinalaybeagd urality of sides include at

| east one Li ' ) ' .
appr oxi matT Shoa, FRh! Bk AN ML Fp R oFh i iBbngional
SRl dementst, chrbsopting elingpehagingtaHighainphicad tand adight qvgait end,
g’a%ﬁtogf?cgl a%m@l'?t Beﬂ‘}gﬁhﬁe?gdt foRikal g{e%tackcff h{ Srl]lgh tHat &%lléﬁt input end
approxi mati on o e conpouh para]ﬁo "¢ concentr ator
&t hoomorgwhldneerat-stotiasd]l aea ¢hat isriesathag eledt iobthe 1idbt oufphue end,
Lié{;ht cont ai ni ng region of claim39, wherein the

entire length of each side is an arc of a circle that
appr oxi matvegran denpiieotdg pyenie lapateantaninralich cétfespobideo

i ght..cont.ai ni ng region of claim 39, m@erein t he
g‘ﬁ%lo BUTHa Sh?Peo(g ﬂ%?elg’é’ﬁﬁ'@}ﬁtﬁagsp‘gjrtggo?ﬂ%ic@ CEHent rat or has
an aspect ratio of less than about 1:1 to greater than
about 7. 5:,1;11. S . . . .
49, he collimating device of claim 48, wherein each optical element has a

polygonal horizontal plane cross-section.
50.  The collimating device of claim 48, wherein each optical element is
lenticular shaped and has a horizontal plane cross-section that is rectangular with

length equal to that of the lenticular channel.

51.  The collimating device of claim 48, wherein each optical element has a

compound parabolic concentrator structure.

52.  The collimating device of claim 48, wherein each optical element has a

circular approximation of a compound parabolic concentrator structure.

33



47. The light containing region of claim39, wherein
the light containing region has a rectangul ar
whoeooepeosti@l pl ane cross-section, such that |i ghtT/US2005/028217
energes fromthe |ight output end asymetrically,
mhere n an angul ar distribution of Iight output along
the 18 ngtH\g TIEHE™MPEYPEngul ar output end is greater

than the angsfeafivalisdly hdvihgiaqefldtive m@ﬁbe ah@ng its
w dth. 48. A col]l natln%%gQV|ce for |n a system

havi ng a BRORAFY I’?emef"hlé PYIP%&#%}I%@ C@Bﬁ%ﬁmgsrﬁﬁans

dhéehl &k it lcamhm aBgo@Rs epbict Ao £RALA | RAMETowards the
formed from a IuraF of three-dinmensional, optica

Basflgqtive pixsle PPCB dhat e%ﬂh 1@]*‘%?%‘1‘&‘“’%%‘%?@ hgs pisgRll areasud and a
el addWhga |ight output end, each optical elenment being
t aper ed t owar ds the backlight such that the | i ght

i nput end ‘Higseiy thssrpl aise ards greaatigned wiils the diapsilspiae riredsa
that is less than that of the Iight output end, and
wherein the reflecting | ayer has apertures t her ei n

whi chP%eor ridggierige pirlaime 3 plysthericompasiag:shape of the

light inp to £h 8%
coII|natlEblﬁgggégt%PW%%?%géﬁy“ﬁkerelhﬁgg%% &%%?cm

el ement has a pol ygonal horizontal plane

CrosszSect o] vice of claim48,
wher e?sn ealt:}%raewgg%)gfa Q@I%h@% g{?c'gln?gmﬁ ‘cul ar shaped and
has a horwﬂnmﬂ&mtplane cross-section that is

rectangul arg, th %%Qgth equal to that of the

l enticular c B51. The collimting device of

cl ai m 48, asherpelanizeaedl opti cal el enent has a conpound
parabollcégﬁg&%gtrﬁs qr structure. 52. The collimting
devi ce of WHETei n each optical element has a
circul ar apprOX|nat|on of a conpound parabolic
conceptratgr struc
transgiect e §°§8f 5?36“5“}%? E@?$GB §%ﬁ$§%%‘mﬁﬁﬁsa
aoniddss &gbr. el enent | ayer having a plurality of |ight
contai ni ng regions, wherein each |ight containing
region is tapered along a curved path towards the

t r ans$7. ectTheaiepick 8f SlainS§ts wHehtat the actkadtiog lasORyR YRGS a

g ? pas a small area end and a wide are end,
t glass layer and a rear glass layer.

58. The device of claim 53, wherein the device includes a collimating layer

having a plurality of light containing regions and a reflective layer.

59. A method of manufacturing a device having an optical element layer
and a reflective layer, the method comprising the steps of:
exposing a side of a photosensitive polymer to laser light with a
lens/masking system to form light containing regions in the polymer;
guiding a printing system according to light output through the light
containing regions created by a change in index of refraction; and

printing a reflective layer on areas where no light is output.
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wherein the small area ends are aligned with the
transfl ective pixels. 54. The device of claim53,

wo moblozteiconpri sing: a plurality of color filteCEUS2005/028217
aligned with the transflective pixels. 55. The device
of claim53, further copprising: a. backlight; a front
pol arizer ;51%311}5 OSSIF‘%H' &@eggcanrmsu]g@aséetp ne gl ass
layer. 56-de?&ﬁir@e\ii sieniet folphdn SR WoetdfiettieN®iyal, thereby
| east, one gl ass | ayer includes a front glass |ayer.
mymeryifeg thgd ol clvolYd! ai m 55, wherein the at |east one
gl ass layer includes a front glass |layer and a rear
gl ass layer. 58. The device of claimb53, wherein the
device includes a collimting layer having a plurality
of light containing regions and a reflective |ayer.
59. A nethod of manufacturing a device having an
optical elenment |ayer and a reflective |ayer, the
nmet hod conprising the steps of: exposing a side of a
phot osensitive polynmer to laser light with a
| ens/ maski ng systemto formlight containing regions
in the polyner; guiding a printing systemaccording to
i ght output through the |ight containing regions
created by a change in index of refraction; and
printing a reflective |ayer on areas where no light is
out put. 60. The method of claimb59, further conprising
a step of: depositing a bl anket pol yner over the
reflective layer, thereby imrersing the reflective
| ayer.



