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PANEL DI SPLAY BACKGOUND OF THE | NVENTION This invention rel dt%¥AR 8bpti cal
sheet mat wo z4/633a36 nore specifically, to such sheet nplcanisabos024843
characterized by bulk diffusion of light. In backlight computer displays or
ot her display systens, optical filns or sheet material are commonly used
to direct, diffuse or_polarize |light. For exa I n _backlight displays,
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thereof to direct light along a viewng axis (i.e., an axis normal to the
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wi de rangéllm$ invemtion whtésctal optiesl shest{ materiahamd; more ppezjificailypto stichshests,
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di ffusing conponents. Exanples of the utility of diffusing conponents
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applied or_attached. It is thus desirable to generate diffuse light wth

out the acHedRodthisenhaegesthe brightness of dasligirwicwedrethe pvenad by display
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pol ycar boriltmiration.alSact filn® chw alsalieuised .id apeide emigelnf otherodpticall designs,

particulate light diffusj.ng conpgnent, based on the, K total weight of the

pol ycar bor?él?léasaﬁd’r@ﬁ‘é“q“icbﬁgaﬁb FP%&%%‘*‘E)%P‘E‘* ‘glf"ggf?ateﬁ%g‘?heet material has a

percent transmttance of at |east 70% and a haze of at |east 10% neasured
In current displays systems, for example in Liquid Crystal Displays (LCD), it is

desirable to have diffusing components. Examples of the utility of diffusing
components include (but are not limited to) masking artifacts, such as seeing
electronic components located behind the diffuser film, improved uniformity in
illumination and increased viewing angle. In a typical LCD display, diffusion of light
is introduced into the backlight assembly by adding separate films (i.e., a stack) that
are comprised of a non-diffusing substrate to which a highly irregular, diffusing
surface treatment is applied or attached. It is thus desirable to generate diffuse light

with out the added cost of separate films.
SUMMARY OF THE INVENTION

The invention features a bulk light diffuser material. The bulk light diffuser material
comprises ébout 95 to about 99.8 percent by weight of polycarbonate and about 0.2 to
about 2.5 percent by weight of a particulate light diffusing component, based on the
total weight of the polycarbonate and the light diffusing particles. The sheet material

has a percent transmittance of at least 70% and a haze of at least 10% measured



29 MAR 2007 WD 2004/034136 PCT/ US2003/ 024843 according to the Anmerican
Society for Testing and Materials (ASTM standard D 1003. |n another
aspect of the invention, a backlight display device conprisesd &R aiii cal
source for generating light; a light guide for guiding the |ight thereal ong
including a reflective surface for reflecting the light out of the Iight

gui de; and aid bulk [light diffuser materia mat eri al
receptive OW‘?@"}%“@@ fromthe reflective surface. E&?’EF—’%@Z ?3} PTI ON OF
THE DRAWNGS FIGURE 1 is a cross sectional view of a backlight display
device including an optical substrate or optical sheet material. FIGJRE 2
is a graphi c&for %%@érﬁ‘%ﬁqcﬁhswﬂl’\ﬁ% Trating adMaterals SIMD) rdardds of 1 ght
di ffusing parpscles introduced into an optical substrate or optical sheet
material. Fl GURE 3 is a graphical representation of the theoretical

transm ssio h . a po te fi.l mor optic heet
mortarw OR e st pEBE FPunlF IR BRSY A Ets BRI ot he
particl e sizsude Mgeltmmng)tightpé light guide fo? guiding sheflight therealongoificledizg 4 er i ng angl e
as conpared | vicar b te fi | GJRE A | > sect i onal
vi ew of an ortﬁ i°C Al S%rfa 1% ﬁ%"“ﬁ%é’ﬁ)g‘gﬁ%ﬁ Ofls,dﬁe?&hf%%%é??dgtPe §f?%?:agc{p Ive of |ight
and di f f usi nlight &&uster g‘mterlelnarras}iectgnatbriai edcemive of thellight Hom sheareflectiphi cal

repr esent atlsgg. (gf experinmental results of the predicted transm ssion of
light vs the heasur.ed transm SSI on of light for PMMA and TOSPEARL(r)
particles distributed in a carbonate filmor optical sheet material.

FI GURE 6 i s BRIGFDERCRITION %ﬁup&ﬁv\’)‘h’(ﬂ‘@f experimental results of the
predicted haze vs the neasured haze for PMVA and TOSPEARL(r) particles

di stri Eut eld FIGURE m@bytbasrdwm?hlene‘w ofe Bar:kli(ggﬁdlspabr deWesinclidingdn aptical F][ G|UREh7 is
a graphica resentation o e neasured percent transm ssion of |ight

vs the neasuﬁ"ggmﬁgfegﬁ?l %Fﬁgla%%] matte surface and polished surface PMVA

and 2
FIGURE 2 is a graphical representation of two particle size distributions of light

diffusing particles introduced into an optical substrate or optical sheet material.

FIGURE 3 is a graphical representation of the theoretical transmission of light
through a polycarbonate film or optical sheet material with diffuser particles
introduced thereto according to the particle size distributions of Figure 2, as a function

of scattering angle as compared to prior art polycarbonate film.

FIGURE 4 is a cross sectional view of-an optical substrate or optical sheet material

receptive of light and diffusing the light emanating therefrom.

FIGURE 5 is a graphical representation of experimental results of the predicted
transmission of light vs the measured transmission of light for PMMA and

TOSPEARL® particles distributed in a polycarbonate film or optical sheet material.

FIGURE 6 is a graphical representation of experimental results of the predicted haze
vs the measured haze for PMMA and TOSPEARL® particles distributed in a

polycarbonate film or optical sheet material.

FIGURE 7 is a graphical representation of the measured percent transmission of light

vs the measured percent haze for matte surface and polished surface PMMA and



? 9 MAR 2007 WD 2004/034136 PCT/ US2003/ 024843 polished surface
TOSPEARL(r) particles distributed in a polycarbonate filmor optical sheet
material. FIGURE 8 is a cross sectional- view of an optical substrate having
prismatic structures of the surface thereof. FIGURE 9 is a@r@mﬂwal
representation of the neasured percent transm ssion of |ight™ " vs e

nmeasur ed per‘%?’;0 /55&?3‘3 for PMVA and TOSPEARL(r) parti cloggudiosidaigedited in a
pol ycar bonate 11 PR oF optical sheet material according to particle

concentration and nean dianeter size. FIGURE 10 is a three di nensi onal

i f a backlight di i ce incl ydi t ack tical
Subst ratos. - poemrie ROSTAREaS R fertbieih S paipeRonest e B onkihs ¢ a e

ori ent ed suckhetthmdteriahhe direction of prismatic surfaces thereon are
positioned at an angle with respect to one another. DETAILED DESCRI PTI ON

OF THE | NVE i : I. i - I i | 100
P THE TNVENSIG 6 i AT SRS i G Wi =012
source 102 fefkthgmurfagedhares) | i ght 116. A |ight guide 104 guides the.light

116 therealong by total internal reflection. A reflective device 106

positioned aFIGURE MR al grphical Gefirsbentdifish of el nRadufedipBRedt it@himissich oPUEntof  the
| i ght guide 104. A first OP'[I c%{r substrate 108 positioned above the |ight

gui de 104 i ¥ Pepsgsived pereant baze fqriPhAYIA pag TOSREARLR partigles IigfiiPuiRd 4. The
first opticapolgpsahehdi@tien ticdl G hfaRSal &Ebrﬂlﬂﬁtosﬂaﬁﬂzlé fat@@rhtiondangl anar
surface 110 and gn a second, opposing side thereof, a prismatic surface
112 (Fig. S)quﬁ?ftﬁfﬂﬁ%ri se opposi ng planar surfaces 110 or opposing
prismatic surfaces 112. The opposing surfaces may also include a mnmatte
finish, for EKAREA &0 & = threkatieensiopdli viavt efla baddigta dsplag dbvies ineliding aser

machi ned, ] | ¢ di scharged machi ne master as well as the
pl anar and g%t%égﬁg?ﬁ%aﬁlslﬁsﬁtggées. The first optical substrate 108 is

receptive of the Ii‘g,ht 116 and acts to turn the light 116 in a direction
that is subsFXHREIT ariesdimepsionahwiey jof gpticalyupsitates arignéad, gich thah ghe

direction of prismatic surfaces thereon are positioned at an angle with respect to one

another.
DETAILED DESCRIPTION OF THE INVENTION

In Figure 1 a perspective view of a backlighf display 100 device is shown. The
backlight display device 100 comprises an optical source 102 for generating light 116.
A light guide 104 guides the light 116 therealong by total internal reflection. A
reflective device 106 positioned along the light guide 104 reflects the light 116 out of
the light guide 104. A first optical substrate 108 positioned above the light guide 104
is receptive of the light 116 from the light guide 104. The first optical substrate 108
comprises, on one side thereof, a planar surface 110 and on a second, opposing side
thereof, a prismatic surface 112 (Fig. 8) or may comprise opposing planar surfaces
"110 or opposing prismatic surfaces 112. The opposing surfaces may also include a
matte finish, for example a surface replicated from a sand blasted, laser machined,
milled or electric discharged machine master as well as the planar and prismatic
surface;s. The first optical substrate 108 is receptive of the light 116 and acts to turn
the light 116 in a direction that is substantially normal to the first optical substrate 108

along a direction z as shown. The light 116 is then directed to a second optical



along a direction z as showmn. The light 116 is then directed to a second
optical 3 2 9 MAR 2007 WD 2004/ 034136 PCT/US2003/024843 substrate 114
| ocat ed above the first optical substrate 108 to provide diffusion of the
light 116. The second optical substrate 114, which nmay be shé&f!ARailéri al ,
Is receptive of the light 116 fromthe first optical substrate 108. The

light 116 prnweemdsssiscom the second optical substrate gcyiyshersaeagssqui d
crystal display (LCD) 130 (Fig. 10). It will be appreciated that the
second optical substrate nay al so include the aforesaid planar and

prismatic su S est understo rom.Eigure 1Q.. the
backl i ght di é‘%’?‘g“% Hé\l}lgjcgtee%%ggveﬁéglgﬁsﬁo tﬁ%esgés%ra%ﬁ% Ia?l plr?‘)}io‘ﬁk}%sﬁnio 3?8 substrates
108, 114 ar r highdtb. i The secondioiiicalssubsiratari 14, Mhidhinay ve sleet rhdterial, iy leseptei ¢ sur f aces

112 of ‘the opf b6 $1PRLE HERur Rl bl 64 oL S8 b L sl O rect i on

of the prismatic surfaces roned a respect to
one anot her secendppticagubgizaie bledgto @ Hiqujd crystpl diglayl(LCHLUY30Big, 10).t It will be be

appreciated 'i&%tﬁ@%&%ﬁ%& . ' trates 108
have a peak arg lez.i, a,a a hei tﬁ‘“ﬁ'?[‘%ﬁg‘gﬁ%%%g‘?‘“g%@e gﬂﬁﬁﬁlﬁp whi ch may
have prescri pégnatigsugieecsddO,dy have val ues which are random zed or at |east
psuedo-random zed. Haze is the scattering or diffusion of |ight as |ight

passes through bast uidkedea RNt FighRtie! ihelbacligitClispRY dBAcd 1U0ahS Thclhd 4 he
material, a result of ormati on or no rocess, a result of

.af lding p or
surface t ext Brglipyof geticalsupstrates | 08, d | qrepngndin a gigckag shavg FRermong;ithe ysi ng
particles 12@idnfatig surfbkes VoMMl JphdaPEdGitaRdsi BB infayHeNBefle® Budhfthahmt 1 to 10
m cronmeters, o .the second optical substrate 114, the diffusion of |ight
emanat i ng t ABsCEeY s RRsmMetC SYrRcendd aremesitionedist apnele it i5sRssh P P8BS es 128 may

be round or additef 4. 200 idBerédda@Wes. 1aNd JufivVRrtRer, RIWiBGel Mprdchatdtathdlithdé erent from
that of the second opti crit ubstrate 114 ical,  refract, v% i,ndi ces of
rheesi2 ot

L
the |ight di PRYREHAE © eptigalsubstiafes { Qfciave apegk angle, gy REht hya y byt
1.7 and t hat piadh, p,laad 5 emgihgl/ With fal have psdséritied vdldst of may heve valmegehic about

1.45 to about 1'r$5" T‘E?e lti rt\t diffugi ng particles 128 may be randomy, or
at |east pselGEPRFEhETF oAt BRFIBTERIEH ori ented in the optical substrate
114, or '

Haze is the scattering or diffusion of light as light passes through a transparent
material. Haze can be inherent in the material, a result of a formation or molding
process, or a result of surface texture (e.g., prismatic surfaces). By adding light
diffusing particles 128 (Fig. 4), having a characteristic dimension of about 1 to 10
micrometers, to the second optical substrate 114, the diffusion of light emanating
therefrom may be improved. The light diffusing particles 128 may be round or
irregular in shape, and have a refractive index different from that of the second optical
substrate 114, Typical refractive indices of the light diffusing particles 128 are in the
range of about 1.4 to about 1.7 and that of the second optical substrate 114 in the
range of about 1.45 to about 1.65. The light diffusing particles 128 may be randomly,
or at least pseudo-randomly, distributed or oriented in the optical substrate 114, or

may be aligned in some deterministic fashion.

Suitable light diffusing particles may comprise organic or inorganic materials, or
mixtures thereof, and do not significantly adversely affect the physical properties
desired in the polycarbonate, for example impact strength or tensile strength.

Examples of suitable light diffusing organic materials include poly(acrylates);
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may be aligned in sone determnistic fashion. Suitable I|ight diffusing
particles may conprise organic or inorganic materials, or mxtures ‘

t hereof, and do not significantly adversely affect the physi czl prqozg[ﬁrt i es
desired in the polycarbonate, for exanple inpact strength or @rpséif‘l
strength. Exanples of suitable light diffusing organic materials include
pol y(acryl atwe dio40%13¢ 9 MAR 2007 WO 2004/ 034136 PCTI UsAAlsadoslexdfis3

pol y(al kyl methacryl ates), for exanple poly(nethyl nethacrylate) (PVMVA);
pol y(tetrafl uoroethylene) (PTFE); silicones, for exanple hydrolyzed

pol y(al kyl | 0 ' ai | abl.e er . the trad a PEARL( 1)
fromGE Sili ‘g*@g% %%hdé °§{"§ rg‘%’s/r ceé%?r]? séjog)gmgﬁhyll e]%esﬂfac'a'ﬁaée?o e”’f or egoi ng
or gani ¢ nat epé¢l¥fetraflygnesthnilene} HETFBY kilicorgs,ofipsedaaple hydolyzdepdiy(aliyout twel ve
carbon 21 e walkSELRS ARl LA fie Wb hary LB WIR GE SR o1 21 <
include material s conprising antinony, ttani um arrum and zinc, for
exanpl e the @& migtirescomprisingiatdeast one lof the oregpinggeanischaterizlsz whasein 81i de,

ant i mony oxi gyIgRtholhave HofiSors I oh¥hRe Brodntila. MEmiks SrdfibR1EAC! N

i norganic materials. Fi.gure 2 shows two |g_:?ht dsl' using particle size

~di stributi ondiffysisg inqregnice pnajgrialse inglude anateriels qepmmeiping f antieny, i @erivMI f f usi ng
particles i syRiuhlnsd Ligh ' i ( : tefl stic

di nensi on) . })r} a fi.rgt I?gﬁfm?%éﬁhg?lggsa&ggspﬁﬁ%sl(ge}{tgiégdggggll g}ratlg utzﬁr%n 1i 8a
the aver age pd: tantimeny joxide| and pmixtusgsc easrnsising At vieash one of dthel 9TegoiRgyi at i on of
500. In a seg@Rhic lahhisdi ffusing particle size distribution 118b the
average particle sizeis 4.5 mcroneters with a standard devi ati on of 500.
Figure 3 sho a . graphical. .r esentation qof the theoretical transm ssion
of 1T ght 100 u? 23080 ik SRR e 2 Seiepin | GeotihoATE 457 ¢ hi ok
pol ycar bonat @eduehdy of whe hight idgffising iphditles 9@ fnastibh of paiticld didinBer @r Edder act i ve

i ndex of 1.4 and a concentration of .1 8% (122) .an . 5% i nt roduced
thereinto ac g“&?“‘&%ﬂa‘% m‘f"ﬁéonéja?‘tﬁ %ISteh%’f diffusing éaf]‘ifr’?%ﬂfei (g?jfglb“ pr H]gég]%ee 2, as a
function of seetgt particlg siae 3224 mizsoneerpeirtetstdndart deviathwé500. Ut assmdssi on of
light 124, 1ﬁ&tt£¥fgslilr%h pgxlglepgilzeo%isg{b%ti&ohYé%aﬁlgogvae}a%e fﬂal'n[a;e' si'g‘eS i§ A5 be

micrometers with a standard deviation of 500

Figure 3 shows a graphical representation of the theoretical transmission of light 120,
122 (luminance in Cdfm?) at 560 nm through a 0.127 mm thick polycarbonate film
with light diffusing particles, having a refractive index of 1.49, and a concentration of
1.8% (122) and 1.5% (120) introduced thereinto according to the particle size
distributions of Figure 2, as a function of scattering angle, as compared to the actual
transmission of light 124, 126 through two prior art polycarbonate films. As can be
seen from Figure 3 by selecting a proper refractive index, mean particle size and
particle concentration, a transmission can be found that substantially follows that of

actual transmission.

Table 1 shows data for two types of light diffusing particles suspended in a 0.178mm
thick polycarbonate film with a refractive index of 1.59. Typical films are about
0.025 to 0.5mm in thickness but could be thickér or thinner if the application required
it. The first light diffusing particle is a polymer comprised of poly(methyl
methacrylate), and the second is a polymer comprising hydrolyzed poly(alkyl

trialkoxysilane), or a mixture thereof, where “alkyl" is defined as C;-Cyy alkyl,
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seen fromFigure 3 by selecting a proper refractive index, nean particle
size and particle concentration, a transm ssion can be found that
substantially follows that of actual transm ssion. Table | fs@wﬁmEta for
two types of light diffusing particles suspended in a 0.178mm 1"

pol ycarbonate filmwth a refractive index of 1.59. Typical filns are about
0. 025 to 0. 5yondofrodsi¥sckness but coul d be thicker or thdiRgseedd2sdabre
application required it. The first Iight diffusing particle is a polyner
conpri sed of poly(nmethyl methacrylate), and the second is a pol yner
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m croneters) . and particle ncentration ( angi ng
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integrated r o Ly baf.ed
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particle siz8-&kd IeGhﬁ:%eﬁQﬂdaftXP@PlarYthm‘?hl sigezandicancentration rhyt asirtainiagn particl e
di ameter (2. dondaf’ %‘gﬁe;sa%acxe %ﬁ&%@ 9@%@%{3&2 ( Qm%%rd ALAsRABE4s) and

partlcle concentrati on | e chan |ng{ refractive Index of the
li ght di ffusPEompees); @rleosmp}ecﬂwcfnmom 62-2%) wyhi ﬁﬁl@nzlns dyrslrastive iafxect i on

increases fppome Lk th%fﬁs@hg ﬂa@hc’fb{oﬁ%ﬂmdl Iu,ht% 1. %ﬁk@dtehrrmnsmr%esdl ni ni shes
from86. 3%t %%78 9% Thus, |owering the refractive i ndex of the added
particul ate t 0 fr“br}Pf/‘ng‘d g “1“’833}3‘1' apnsmission idimivjshes F9m $62%& % bonat e

filmrefract l78/9%l TEGY ldﬂ\fenﬁ%]fhg réfﬁ&%@r&iex bf@.esaaea%ﬂeula@dlattda%ﬁ;aﬁ@s t he
reflection of ht t hrou nate film _As be seen

t he arb 0
from Tabl e 1% M iTHefiveady gt of @olyp ‘Xﬂ"a‘ﬂl %é‘?ﬁ?ﬁ“vﬁa‘l“f‘?"cf”g?gg ‘i‘lﬁ?ﬁ ration
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As can also be seen from Table 1, by increasing the light diffusing particle
concentration from 0.2% to 2.2% for a given particle type, where the refractive index
of the light diffusing particles is constant, the haze for PMMA increases from 34% to
98% while for TOSPEARL® the haze increases from 44% to 99%. Thus, increasing
the concentration of the light diffusing particles increases the haze of the
polycarbonate film. In summary, Table 1 illustrates that PMMA is a good candidate
for use as the added light diffusing particles because its addition to the polycarbonate
film has the minimal reduction in the integrated transmission from 88.4% to 86.3%

while at the same time achieving a percent haze value of 98%.
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m nimal reduction in the integrated transm ssion from88.4%to 86.3% while
at the sangeTdblee achi eving a pgercent haze valug of 98%| 6 2 9 MAR{2007] WO
2004/ 034136 PCT/ US200B/ 024843 | Table 1 Ljght Réfractive Particle §ize
Particle |p- ted-Haze—Diffusing Hndex () (dianetet—In-{onc.
Ref | ect i on| F88hsni ssi )Reggt"ér iParticle SizmpPaticl | ety |(lotegyatedwe; ¢ftaze 99
None 1.59 7% 88 9 49 P . 2 9% 8 0 % IPMVA 1. 49
2.4 2. 2% 1l e’ 000 Léség‘%pg%gﬁ‘fg? fh [, TReBp i Trdnnefin o)
TOSPEARL ( r) Matedigl 2. 4 P. 2% 16. 3%nicRmPerdPpo Ref erf(¥)g now &) Fi gur eg é’ and 6
experinentjal results for predilcted vs nepfuwight | percent| transm ssifon of
| i ght and ppercent haz¢ are shqwn. In Figu%ﬁ 5 tthe PMVA | particles|(A) and
the TOSPEARL(r) parti¢les (o) |show a reasOMably good equi val ence" |bet wgen
the nmeasurged and predjcted trgnsm ssiron palues. In Figure 6, the predi¢ted
and neasur B RET CENt hazg 1S dal culated [{H@u . Jigkeg —10ggqo0t al ighf Use
Transm ssipn. (1) Total Transmi ssion whefe totdl transm ssion is tlhe
integrated transm ssidn and the diffuse {ransniission is
' PMMA 1.49 2.4 02% |9.8% 88.3% 34%
PMMA 1.49 2.4 2.2% 11.0% 86.3% 98%
TOSPEARL® | 1.43 2.4 02% |995% 87.8% 44%
TOSPEARL® | 1.43 24 2.2% 16.5% 78.9% 99%

Referring now to Figures 5 and 6 experimental results for predicted vs measured

percent transmission of light and percent haze are shown. In Figure 5 the PMMA
particles (A) and the TOSPEARL® particles (0) show a reasonably good equivalence

between the measured and predicted transmission values.

In Figure 6, the predicted and measured percent haze is calculated from

%Haze =100%

Total Diffuse Transmission

Total Transmission

(1)

where total transmission is the integrated transmission and the diffuse transmission is
the light transmission that is scattered by the film as defined by ASTM D 1003. As
seen in Figure 6, the PMMA particles (A) show a reasonably good equivalence

between the measured and predicted values of percent haze, whereas the

TOSPEARL® particles (0) show a very near or substantial equivalence between the

measured and predicted values of percent haze. However, as noted above in Table 1,
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the light transm ssion that is scattered by the filmas defined by ASTM D
1003. As seen in Figure 6, the PMVA particles (A) show a reaspm@gwﬂﬂgood
equi val enﬁﬁ)z@%\gﬁn t he neasured and predicted val ues of percent haze,
wher eas t RL(r) particles (0) show a very near F&T/URBGHUHR o
equi val ence between the neasured and predicted val ues of percent haze.
However, as noted above in Table 1, 7 2 9 ftA 2007 WD 2004/034136

PCT/ US20080324348 ® Th&wF4\Risher intdapned ?eﬂéicg&?foriﬂéWrﬁéllﬁgiz@%étﬂﬁﬁﬂdﬂg for

both particle size distributions  than that of us, for applications

that requthes Hiaghet BMMAsct iBws, TosPpepplicationsmihat breqpiref kigherd reflécgione 7 is a

gr aphi cal L he experinental neasured percent transm ssion
of Iight ?@%@%@3’%5’?%&%@ filmrelative to their nmeasured percent
haze thereof for matte surface (A) and polished surface () PMVA particles

and pol i Bigage suri§ ag egraghical OfdprABhiation PEf tthe | kperitnsitali budasgket nﬂérbéht
pol ycarbonate film __The refractive index difference between the
pol ycar bofaRsmissionphHghtthroughmpol yrarhanetechilm relativs e thein mepguredipereept i num

for high e ' LSS} V, ractiye i ndex
differ encg e?’%%gﬁ%g‘atﬁ‘%wg%ﬁ%&@%ﬁﬁ?nﬁ% @%ﬁ%&%‘fﬁgfb icles is
about 0. 1polighed suificd E)JEOSPRBARLIR lartivddsvaietibiieiinathe polyrarbonbiechlnhonat e,

| eadi ng t IovvFr transm ssjons for the high haze sanples. In Figure 7,
several of D¢ HEIrpVE Wdex jdatferenqen Betwvesntthe nolrarhomatentiln Ands thee ﬁ%ow a

transmi sspamicfl ighsRL 811, Wikh AURh S AgE nile & ﬁ%@@%ﬁe}g@ﬂ%ﬁ\és-

controllihg t particle concentration, : particles
have a tr Hoswvesitha reffactvedudax diffeasnce 0%t eemnthieopolpearbonatee §ilmi ard thehaze of

t t 0 b | 1] . t.icl trati Fi 7 al
Thoms  dat JORERARS Farslonas BhpRch L8 Sanlliscieet 578 il beoRestr BXPARAS (a0 ng
a transm {Heaps19cbore) UbadiddaaNéwér RadEni8diomP ®# the IRGA hdke séﬂ‘n?reg.s dind matte

and polished surfaces are defined by gloss values according to ASTM

st andar d Bigaee Khsaveral o€ theoPMdvhé dastinléatbotihmatte apd polished|surfaeds) shawea 90 and
a mitte Sgraglsargigsigl? o %re%le? anvgd‘% %ngfa Hapz%eorf g?gaiter than 80% by controlling the

particle concentration, while no TOSPEARL® particles have a transmission of greater

than 90% even for particles with a haze of greater than 80% even by controlling

particle concentration. Figure 7 also shows data indicating PMMA polished and

silicone polished particles having a transmittance of about 91% and a haze of about

15%. The aforesaid matte and polished surfaces are defined by gloss values

according to ASTM standard D523 where the polished surface has a gloss value of

over 90 and a matte surface has a gloss value of under 50.

Figure 9 is a graphical representation of the measured percent transmission of light
through a 0.178 mm thick polycarbonate film vs the measured percent haze thereof
for PMMA and TOSPEARL® particles distributed in a polycarbonate film or optical
sheet material according to particle concentration and mean diameter size. In Figure
9, for PMMA particles, by increasing the particle concentration from 0.2% to 2.2%,
while maintaining the mean particle size at either 2.4 micrometers or 5.0 micrometers,
the transmission increased, or only decreased slightly, with an increase in haze. In
particular, a PMMA particle concentration of 2.2% and a mean particle size of 2.4
micrometers (*), or a PMMA particle concentration of 2.2% and 5.0 micrometers (A)
possesses a measured haze of greater than 80% and a measured transmission of
8



Figure 9 is a graphical representation of the neasured percent transm ssion
of light through a 0.178 mmthick polycarbonate filmvs the ﬁasgﬂr@gd
percent hgze thereof for PMVA and TOSPEARL(r) particles dis ?!% 8d in a
pol ycar bo%zggpﬁﬁﬁ%m optical sheet material according Pt%mﬁiptpo 1343
concentration and nmean dianeter size. In Figure 9, for PMVA particles, by
increasing the particle concentration fromO0.2%to 2.2% while maintaining
the nean padater¢hdd $0%.e litboidsh Gor POSPEARL @ BiBicRs, By Mmckaling R Rirgels, the
transm ssion increased, or only decreased slightly, with an increase in
haze. |n cpagepiratinnafromD.25enm Hdle: while maintaining: the impanafarticle size atieithefipan
particle s . b GF ( a. lecle ¢ t i on of
2% ana 2 Gitigtomeets oA SR BhG e Qlngissl M UBRRE ol BEER GG 17 7500
and a neaswses ihcresenindtzan Hwevdr,2 SORPRARD®Y pari€le2étiéftedibs ®f 2.2%
PCT/ US2003/ 024843 reater than 90% In contrast, for TOSPEARLO particles,
by i ncr eadhthd me3a paRicle $7e0f 4.8 FeleTomeaiRrs (1), Pessesses 2measred haze ofjgreater
mai nt ai ni t ' -S| ' . 0. #,Lera re@o,0r 5
m cr omet erl%l’ﬂ:if,n %ﬁﬁi‘g%g@ﬁﬁ ggggﬁsng%%?neegéuer . &%@srgﬁs%%noag .h;&teaﬁ 8\%&4’2 éﬁoi ncrease
in haze. sesheivicRigura 9 TOGREARIiCAt R4 TOSPEARD@sncaittation@f aBowt%0.2% adda nean
particle size of 4.5 mcroneters éflq)ké tgossesses a nmeasured haze of greater
!

than 80% BHomfOBEtEY fizg,brdrg a hae of absukin’eand » HARTMILENe0IAPORY Ve t han
89% Al so A&l ?Mﬁ?gw&eﬁuétﬁmd@ﬁ G20 L 30! ﬂ&rﬁn&gs?ﬁé Qng%ﬁ&@tc{fat lon of

about 0.2% A m croneter size having a haze o E{gou 15% and a
transm tt abowd 10%4 afdcadrar@ifittare of albdut 94%.a PMVA concentrati on of 0.2% and
5.0 micrometer size having a haze of about 17% and a transmttance of

about 91%_.Fi gures .7 d 9. .thu t.hat .P rticles (W gh matte
and pol i stﬁ:éﬂ‘rg% arﬁ'ﬁc%?ﬁ“% ﬁgﬁ‘gn@«g&sﬂ ?Wé‘ Bﬁ’&%@@ﬁ%ﬁa}?c&ﬁf?‘?ﬁ QPE ogg‘iegct ed
particle GaAs®RES sdbbRidddh a pBRUAbSnAYofAMtaton ERSNed Phttictd BorfeAtatioh ¢ff t her
2.4 microneters or 5.0 mcroneters are agood candi date for effecting the

necessary abbgtit.2%iand asneam partigle size of eitherdi.4 plicrgmetges, o 28 miviameterp aed upon
the foregqi ng, Al rONefeditlehink' SHibssly fidRChirfSioR PApYTRL B9 Wbty

devices.

Thus, based upon the foregoing description a bulk light diffuser as a polycarbonate
film or optical sheet material or optical substrate has been described comprising about
95 to about 99.8 percent by weight of a polycarbonate and about 0.2 to about 5
percent by weight of light diffusing particles, based on the total weight of the
polycarbonate and the light diffusing particles. Other components may be present in
the polycarbonate compositions in minor amounts, as long as such components do not
adversely affect the physical properties of the composition, such that the bulk light
diffuser consists essentially of the polycarbonate and the light diffusing particles.
Preferably the light diffusing particles comprise a polymer selected from the group
-consisting of poly(methyl methacrylate), hydrolyzed poly(methyl trialkoxysilane),
and mixtures thereof. The sheet material has a percent transmittance of at least 70%

and a haze of at least 10% measured according to ASTM standard D 1003-00.

The description of the invention herein discloses a polymer particle concentration p, a
sheet material thickness, ¢, and a mean particle size, s, to achieve a preferred sheet

material having optical properties of at least 70% transmission and at least 10% haze,

9



filmor optical sheet material or optical substrate has been descri bed
conprising about 95 to about 99.8 percent by weight of a pol ypgaﬁppﬁﬂfe and

about O. 5 percent by weight of Iight diffusi les, based
on the t&é?‘“ﬁ@?ﬁ%ﬂ of the polycarbonate and the |ight %g?@%@})ﬂégﬁ
particles. O her conponents may be present in the pol ycarbonate

conpositions in mnor anounts, as |long as such conponents do not adversely

af fect t he npiry piefatedpheganitefisl Ifvidg epticalpopérticHor at Jeush 90%atantRsibnl k | ght
di ffuser consists essentially of the polycarbonate and the |ight diffusing

parti cl esand gleast$Qe haze, sad pirpest PRTeredshegt matexialdaxingantisalipsepeaties f y mer

| ect ed o : ISk b h I
Py ol yzedt pary CORPHEHBpIERR, os A7 18k, B8 MR r FRODREY BbFesa cheey
mat eri al paly(adrybate); @ poly(alkyismethacrylse)0d h?drolyeedspol?/g‘}hyl andkexyspae), ok at
| east 10% nmeasured according to ASTM standard D 1003-00. The descri ption of
t he i nven®iBixtye thereofywhereii calkyl isofsfined 856 Lo ko rndnihe partiglesparea  sheet

mat eri al ' . n pcl. ' I eve.: eferred
Cheet P upFERERA o pBYSaboRERY IRBQEE il Bfondrugd BEROE fafeddh > B BC
at | east fHed%rivhatche afdrédaidl patiile @Oncenttiicif)4hest 4datériadP(HiCkiB3€) 0 3nA B4 3 a nore
preferred sheet .material having optical properties of at, | east 90%

transm ssP'_t‘)‘f‘n‘deaﬂ%F’a% qa_Ea‘%ft manapylaisd erthergsepapately PBrBf EPPEHLILER der i al
havi ng ophiifidle the fRRErtddSond pre%éd%?ﬁ%&ggf’&ir%%ﬁis?fbn%q hate.| €ast 90%
poly(acrylate), a po

haze, for a polyner such as a y(al kyl nethacryl ate),
a hydrol yzed poly(al kyl trialkoxysilane), or a mxture thereof, wherein

al kyl is HathodimenissoftheGndk dighy |diffuser) materiabas tai polpearbonate §ilm wsraptigalwi t hin a

Phat Cthe ST mettHRP $Bbe ebn Yesirindl VIE Fespeto, iRt Bishloy of fd Plee 0° 7'
and mean Spéh bulkl diffésisR méy algdbebataid WHhadirg i lifiar diFRIPdh YPastidtesoo | N

conbi nation so as to achieve the preferred, _m)reﬁgrefer'red and nost
pr ef er r ed eitheirtheruprsrorr lawgr subsirateaoniainingnignid erystad npatetial) pyhethdpfanyser

mat eri al L rbonat.e . fil r. optjeal heel | V, een

deseri bed i ML L RSB B ot Bt VisPE el and Heighoet B R FHR P

di f f usi on beEdadiks OTIREL L [deffneeh bYligdehdyhlddiee ddcamblishddfbisaddingnhe light es to
diffusion particles to the reflective surface 106 positioned along the light guide 104 or

to the light guide 104 in an edge-lit backlight or frontlight assembly. The optical
sheet material can replace surface texture type of diffusers in existing backlight
devices or may be included in such diffusers as well as in brightness enhancement

films or light turning films.

Any references to first, second, etc. or to front and back, right and left, top and
bottom, upper and lower, horizontal and vertical, or any other similar type of
designation indicating a relative position between two or more quantities or objects
are, unless noted otherwise, intended for convenience of description, not to limit the
present invention or its components to any one positional or spatial orientation. All
dimensions of the components in the attached Figures can vary with a potential design
and the intended use of an embodiment without departing from the scope of the

invention.

While the invention has been described with reference to several embodiments

thereof, it will be understood by those skilled in the art that various changes may be

10



ei ther the upper or |ower substrate containing liquid crystal material, or
both in an LCD. This can result in increased view angle and décN@hEEh
artifact boundari es. The bul k diffusion of ¢34 so be
aCCOﬂp|I§“%HﬁEb gﬁlng the light diffusion particles to(?ﬂnh(ﬁg¥ectlve
surface 106 positioned along the |light guide 104 or to the |ight guide 104
in an edge-lit backlight or frontlight assenbly. The optical sheet

mat eri al Gwdieraag qum@alsnfsfrﬂzqebé sutistitueed fop elepientdithdrusfowithdud departidg figm

backlight _device may. be included in such dlffuseriﬁas well .as in

bri ght nes§ o HARR OL e wvemiqnnslncﬁddrtwghmapn madficatipnimay Reynadere At ds to.
first, ﬁiﬁﬁﬁmla‘?t Etuat%n bP nfart 13 He hag ﬁng§ @ khe ﬂﬂ@ & RmthBﬁtpdéiﬁngbOt tom
upper and ‘T ower orizontal and vertical, “or any o Rer si'm
desi gnat i drom igd eszéntial) seopecthateny.e 'I]henefdreo:m ihnitendled t]namhomvnmntm npiahwt ities
or objects, are nl ess noted ofherw se |nte%6§g for onven

i

descri pti dimitedoto thg nartiqular srabodiments hisciqsed 48 &t e %(F;l‘fg %%t 0 any
one posi ti Qut ﬁf?@fr}v@hh&{ bGP Qﬂh@’?nveﬁlx&n ;lmgﬂﬁie%ﬂsenﬁ’cfodﬁrﬁﬁmt&fhm%nem s in

t he attache gures can vary with a potential design and the intended use
of an enbanﬁit}rinmesmpdnoﬁthedmmdbdnlguﬁs omthe scope of the invention. Wile
the invention has been described with reference to several enbodi nents
thereof, it will be understood by those skilled in the art that various
changes may be 10 2 9 MAR 2007 WD 2004/034136 PCT/US2003/024843 nade and
equi val ents nmay be substituted for elenents thereof w thout departing from
the scope of the invention. In addition, nmany nodifications my be nmade to
adapt a particular situation or material to the teachings of the invention
wi t hout departing fromthe essential scope thereof. Therefore, it is

i ntended that the invention not be limted to the particul ar enbodi nents
di scl osed as the best nobde contenplated for carrying out this invention,
but that the invention will include all enbodinments falling wthin the

scope of the appended clainms. 11
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2 9 AR 2007 CLAIMS What is clainmed is: 1. A bulk light diffuser materi al
conprising: about 95 to about 99.8 percent by weight of a polycarbonate and
about 0.2 to about 5 percent by weight of light diffusing particles, based
on the total weight of the polycarbonate and of the Iight di¥¥silah
particles, wherein the light diffusing particle have a refractive index of
1.43 to 1.49; and wherein the bulk light diffuser material has a percent
transnittance of at |east 70% and aCh&IMSof at |east 10% 2. The bul k
light diffuser material as set forth in claim1 wherein the light diffusing

particles omHEpiddenRdhe! Y(al kyl nmethacrylate), a poly
(tetrafl uoroethylene), or mxtures thereof, wherein the al kyl groups of

t he pol y(al fin met hacryl ate) have one to about twelve carbon atons. 3. The
bul k |i ght 1.offoulkslight e1i mbterisl @mtprising:h i n cl ai m 2 wherein the pol y(al kyl
met hacryl ate) conprises poly(nmethyl nethacrylate). 4. The bul k Iight

di f fuser \ forth.in claim?2, wherein the |i di ffusing
particles n@%"ﬁ%??i‘é%ﬁ%?ﬁ’é&“‘&&f W@i@qamlmr éhggt%?&%@ogp t he
al kyl gr oupercerhdyaudigie of tghitTusihiPhiNRIGIERAN of R hial Weighfer e k |1 gt
diffuser material as set forth in claim1l wherein the light diffusing
particl es Pelyearhonaieandnfithe ight diffusing partiplestwiteréin theclightdiffusingpanticlet  10. 0

m cronet er . | iegh iffaser, material as set forth in claiml,
wher ei n thgawe%grﬁggﬁf\%%(gﬁxndgfq"%atgt%%#l’@gdare present in an anount of about
2.2% to about 2.5% based on the total weight of the polycarbonate and the

l'i ght di ffusi ngwherein the dalk light diffusbtiliterialits afietdetiS@ansiBiidtick df afleagiet forth
inclaiml @er;i t he b&lk ight diffuser material is in the formof a
1 mor shid ands hazeo aﬁb{W(o-

2. The bulk light diffuser material as set forth in claim 1 wherein the light diffusing

particles comprise a poly(alkyl methacrylate), a poly (tetrafluoroethylene), or

mixtures thereof, wherein the alkyl groups of the poly(alkyl methacrylate) have one to
about twelve carbon atoms.

3. The bulk light diffuser material as set forth in claim 2 wherein the poly(alkyl
methacrylate) comprises poly(methyl methacrylate).

4. The bulk light diffuser material as set forth in claim 2, wherein the light diffusing
particles comprise hydrolyzed poly(alkyl trialkoxysilanes), wherein the alkyl groups

have one to about twelve carbon atoms.

5. The bulk light diffuser material as set forth in claim 1 wherein the light diffusing

particles have a mean particle size of about 1.0 micrometer to about 10.0

micrometers.

6. The bulk light diffuser material as set forth in claim 1, wherein the light diffusing
particles are present in an amount of about 2.2% to about 2.5% based on the total

weight of the polycarbonate and the light diffusing particles.

7. The bulk light diffuser material as set forth in claim 1 wherein the bulk light
diffuser material is in the form of a film or sheet.

12



8. The bulk light diffuser material as set forth in claim7 wherein the
filmor sheet has a thickness of about 0.025 mmto about 0.5 mm 9. The
bul k Iight diffuser naterial as set forth in claim1l wherein the |ight
diffusing particles are matte surface pol y(methyl nethacryl &8e)MRpditicl es
t hat have a gloss value of |ess than about 50. 10. The bul k light diffuser

material a t. forth .p..claiml wherejn the |light diffusjing articles are
pol i shed sg'rfgec%m%hggt( é?W@%ﬂﬁﬁ?ﬁJﬁ&éﬁgﬁm?W@?ﬂﬁﬁﬂm&ié et Brsoss

val ue of gaésdtiatess SaboaPRO25 Bifh toldboufoBasdl | ght di spl ay device conpri sing:
an optical source for generating light; a light guide for guiding the |ight

therealong; a reflective device positioned along the |ight guide for
reflecti 'ngg‘tﬁ? bylk Hightgliffuser magerial s sgttforly indelaimainwherefnuthk lightdiffusing f user

it fuser nraris i s tfrabe PR hcBac i) poSefed gt B s viline o o

pol ycar bonef lessathan alomt500. 2 t o about 5 percent by wei ght of 1ight
diffusing particles, based on the total weight of the polycarbonate and of

the light diffusing.particles, wherein the light diffusing particles have
a refracti g@ ’fhﬁa’é’ﬂ?’(ﬁ“f ef gateriabas seh foridhiarclaim &t wherpinl the ﬁg&dlffusmg user

mat eri al hggtiglePSleGRNk etdrsﬂﬁé | f 70% and.a haze of at

| east 10%19&}12. Thee(i%aclkl g tEed%5 ‘;s'g@%h@en\}i@%%&@gé&?‘%?%? ﬁ}?gpﬁvec? %IIOFﬁ 11

wher ei n t healh¢ gfigreatef thas abapt 9parti cl es conprise a pol y(al kyl nethacryl ate),
a poly (tetrafluoroethylene), or mxtures thereof, wherein the alkyl

gr oups of e, pol y.(al kyl thacryl ate) have one to about twelve carbon
atons. 13 w&ﬁﬁ@é@&ﬁgp‘i@eﬁ%cwggm di spl ay device as set forth in
claim 12 wherein the poly(al kyl nethacrylate) conprises poly(nethyl

net hacr yl adregptical source for generating light;

e

a light guide for guiding the light therealong;

a reflective device positioned along the light guide for reflecting the light out of the
light guide; and

a bulk light diffuser material receptive of the light from the light guide, the bulk light
diffuser material comprising:

about 95 to about 99.8 percent by weight of a polycarbonate and about 0.2 to about 5
percent by weight of light diffusing particles, based on the total weight of the
polycarbonate and of the light diffusing particles, wherein the light diffusing particles
have a refractive index of 1.43 to 1.49; and

wherein the bulk light diffuser material has a percent transmittance of at least 70%
and a haze of at least 10%.

12. The backlight display device as set forth in claim 11 wherein the light diffusing
particles comprise a poly(alkyl methacrylate), a poly (tetrafluoroethylene), or

mixtures thereof, wherein the alkyl groups of the poly(alkyl methacrylate) have one to
about twelve carbon atoms.

13



14. The backlight display device as set forth in claim 13 wherein
poly(nmethyl nethacrylate) particles are. matte surface pol y(nethyl

met hacryl ate) particles that have a gloss value of |ess thahl #bbil07 50. 15.
The backlight display device as set forth in claim13 wherein the

pol y(nmethyl methacrylate) particles are polished surface pol y(nethyl

met hacryl a ' . t, .have |.0ss .v.al f greater than about 90.
16. The baicf-ﬁh%ﬁ’%ﬁ‘é‘?%‘%?gbﬂ%gs‘(les a%lgé’%g%'lth Posleim ﬁwg?f&i‘r?ﬁiﬁgb@ky in the |ight
di ffusi ng methatrytite) conippisésspsly (Metliyd lnyetRsbridade). (@l kyl trial koxysil anes),
wherein the al kyl groups have one to about twelve carbon atons. 17. The

backl i ght display deyice as set forth in claim1ll wherein the |ight

di f fusi ng ij{iﬂ?ﬁ’@?‘é@‘ﬁﬁ\?ﬁla‘&dﬁﬂﬁﬁ%ﬁﬁt@@@@ml%whﬁbmndﬂiﬂ@thﬂlcrorreter to
about 10. Opeffia gﬁft& | ' AR sel. forth in
claim 11 \Aﬁgre%gﬁ |éﬁ1st]a§%|| gé‘?‘%&ﬂ%@@@@%&‘%ﬁ?@s@ﬁaﬁnﬁé‘n amount of
about 2. 29%ave agdlosstvaliesfldsa tleath about 562 t ot al  wei ght of pol ycarbonate and
the light diffusing particles. 19. The backlight display device as set

forth in clai 1 rein the bulk light, diffuser npterial is.in the form
of a film L$ %i@?@éﬁ&lsﬂﬁgﬁ%ﬁ?‘? %fgrg? E’p‘ﬂﬁ?‘ Hewhersmthe paly(methyl, i n claim
19 wher ei Nm{h@cryiak icl¥aRé phiished | )%?ﬁ about
0.5 mm 21. Thelfybaégllylaf%ht di Is)pl a§ g‘é@%?ﬁ%&?‘?@?@lﬁ&lﬁe alénggl wherein
the film ohaveiaegless valislof gesatex than abort 9& surface. 22. The backl i ght display
device as set forth in claim19 wherein the filmor sheet includes a

D007 abouttgaepackiish fiethy gerdh afier Kt TR 12 PherSfs EhHuEE and abou
0.2 to abopdrtile cpmprissathylsolywed Poly(aikyl trilkoxghifahesy] WHerba thé Glk§Beroligsed on

the total weight of the polycarbonate and of the |ight diffusing
parti cl es, haysong thahayt twelye earboreatomst ween t he

17. The backlight display device as set forth in claim 11 wherein the light diffusing
particles have a mean particle size of about 1.0 micrometer to about 10.0

micrometers.

18. The backlight display device as set forth in claim 11 wherein the light diffusing
particles are present in an amount of about 2.2% to about 2.5% based on the total

weight of polycarbonate and the light diffusing particles.

19. The backlight display device as set forth in claim 11 wherein the bulk light
diffuser material is in the form of a film or sheet.

20. The backlight display device as set forth in claim 19 wherein the film or sheet has
a thickness of about 0.025 mm to about 0.5 mm.

21. The backlight display device as set forth in claim 19 wherein the film or sheet

includes a prismatic surface.

22. The backlight display device as set forth in claim 19 wherein the film or sheet
includes a planar surface.

23. A bulk light diffuser material comprising:
14



refractive index of the polycarbonate and the refractive index of the |ight
diffusing particles is about 0.1 to about 0.16; and wherein the bul k |ight
diffuser material has a percent transmittance of at |east 70%_ and a haze
of at least 10% 24. The bulk light diffuser material of cl ailth 128 BHer ei n
the light diffusing particle conprises polynethyl nethacrylate. 25. The

bul k 1'i ght ;i ol aim 2 erejin the Jigh I ff.usi pg
particle %@%??Z‘gébdam%gg rp%heg&eg}?%&gﬁ 3\3?9? Yf*}’*’%ﬂ“i%%dsﬁ‘ﬁ%&ﬁ%? ,t° %ﬁ’é‘i in the
al kyl gr oupercéraby weiglet df dighbdiffusingpartileabdzed ol ti btal FRighfombk | i ght

di f fuser materlgtl conpyi Si n(I:1: about 95 to about 99.8 percent by weight of
a pol ycar bB¥eabonste the Iight; diffusing particles, whereiniihe disfermmce betweenythe

di f fusing s | h . rbonat e and of
the 17 gnt ater oo BEE poptaltdfal AhAineEhdliveThady fAREh AR oo
conpri se pparti¢lerisrapbut Orktitnabout 0a6end hydr ol yzed pol y(al kyl tri al koxysi | ane)
or conbinations thereof; and wherein the bulk light diffuser material has
a percent transmt e.of.at |east. 70% and a haze of at |east 10% 27. A
backl i ght ?{F‘%rﬁ%r%e hgﬁﬁﬁb@? éﬁtﬁﬂ’ walsgal haga pexeent gansgytiance of gt legg {@¥at i ng
l'ight; a | afihd hadioftat feqst 1994.di ng the light therealong; a reflective device
positioned along the light guide for reflecting the light out of the 1ight
gui de; and_a bul k Iiglht di ffuser material receptive of the light fromthe

l'i ght gui dé4- Thedublight|diffeser matdrial cfelaimn 22 mhatein thepight difiysing padick MAR 2 0 0

7 about 9 . rcent. by wei ght of a pol ycarbonate and about
0.2to abo‘g?‘{‘@‘&gg?‘&g‘%ﬁ“ﬁﬁ% c&ﬂ?tebf | ight diffusing particles, based on
the total weight of the polycarbonate and of the light diffusing particles,

wher ei n t h25.dihkfballeligt diffissr aratdriabof ¢lgint 23 WheRin M eghPdiffuiag PakikEAr bonat e
and the refractive. i nd?x of the light diffusi nc};l
comprises a hydrolyzed poly(alkyl trialkoxysilane), wherein the alkyl groups have

one to about twelve carbon atoms.

26. A bulk light diffuser material comprising: about 95 to about 99.8 percent by
weight of a polycarbonate and about 0.2 to about 5 percent by weight of light
diffusing particles, based on the total weight of the polycarbonate and of the light
diffusing particles; wherein the light diffusing particles comprise poly(methyl
methacrylate), hydrolyzed poly(alkyl trialkoxysilane) or combinations thereof; and

wherein the bulk light diffuser material has a percent transmittance of at least 70%
and a haze of at least 10%.

27. A backlight display device comprising:
an optical source for generating light;
a light guide for guiding the light therealong;

a reflective device positioned along the light guide for reflecting the light out of the
light guide; and

a bulk light diffuser material receptive of the light from the light guide, the bulk light

diffuser material comprising:
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particles is about 0.1 to about 0.16; and wherein the bulk |ight diffuser
material has a percent transmttance of at |east 70% and a haze of at

| east 10% 28. The bulk light diffuser material of claim27 ?\ggﬂrqezlm t he
light diffusing particle conprises polynethyl nethacryl ate.” 9" “THe bul k
light diffuser material of claim27 wherein the light diffusing particle

i t rial i | i n.the al kyl
or oups. hay E0OU S KB5E S Koty icietllof Tk Rien®dthe b otk Pid ute ) o,
devi ce compeicsitityy. weight ofligit diffistigl setidley; baeAdhahe 1ol Melitt of thel | ght gui de

for quidi ng he |i qht thereal ong; a reflective devi Ce.£OSItI oned al ong the
|ight gui d@obgarbppdte apd p g‘etl}ﬂ@tgﬁ%lﬁmg@@mdﬁs, wherein the Hiffegericd betwerni the bul k

| ight di ffysecivaiakl ' f ' from t Jght. .qui de, the
bul k |i ght dic}l?ﬁserek?r)gtﬂ{erl a C%O?r%{r%iag?%? Jegg(%‘fe Egeﬁﬁﬁhﬁﬂ@g&%“%er cent by
wei ght of particles isatimmn 8tlctombdutehtajtan@. 2 t o about 5 percent by wei ght of
light diffusing particles, based on the total weight of the polycarbonate

and of the_light .di.ffusing,.particles, wherein the |jght diffusing particles
conpri se p&f@’%ﬁ%fhﬁﬁ'ﬁlﬁ@gﬁcﬂ thsex majerial, hag a,peroeny trapsmittance of af }qaglmg’kysi | ane)

or conbi nghd 9hazd dfah f&aki 1@pd wherein the bulk light diffuser material has

a percent transmttance of at |least 70% and a haze of at |east 10% 16

28. The bulk light diffuser material of claim 27 wherein the light diffusing particle
comprises polymethyl methacrylate.

29. The bulk light diffuser material of claim 27 wherein the light diffusing particle
comprises a hydrolyzed poly(alkyl trialkoxysilane), wherein the alkyl groups have

one to about twelve carbon atoms.

30. A backlight display device comprising:

an optical source for generating light;

a light guide for guiding the light therealong;

a reflective device positioned along the light guide for reflecting the light out of the
light guide; and

a bulk light diffuser material receptive of the light from the light guide, the bulk light

diffuser material comprising:

about 95 to about 99.8 percent by weight of a polycarbonate and about 0.2 to about 5
percent by weight of light diffusing particles, based on the total weight of the
polycarbonate and of the light diffusing particles, wherein the light diffusing particles
comprise poly(methyl methacrylate), hydrolyzed poly(alky] trialkoxysilane) or

combinations thereof; and

wherein the bulk light diffuser material has a percent transmittance of at least 70%
and a haze of at least 10%.
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