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WO 2004/ 068207 PCT/ US2004/ 000976 OPTI CAL FI LM

STRUCTURE, | LLUM NATI ON APPARATUS AND LI QUI D CRYSTAL
wORBRIAMIDEVI CE This invention relates to an opCTa&ak004/000976

filmstructure, an illum nation apparatus and a 5

liquid crystal display device. Mire particularly, the

invention relates to an optical filmstructure that
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apparatus and a liquid crystal display device each

havi ng such an optical filmstructure. In the liquid

cry Vi, r he. Hpven
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applications. Liquid crystal display devices of
various types are now avail able commercially.
BKEEKﬂ@DlWﬂDa quuid crystal display device includes
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Into a aren I's"sup
apparbfus $n ordeploadficiaml transmit the rays of light from the illumination apparatus

disposed at the back of the liquid crystal display device and to accomplish a brighter and
more uniform display screen.

In a liquid crystal display device employing a perpendicular type backlight system
an illumination apparatus is arranged on the back surface of a liquid crystal display panel.

The light from the illumination apparatus which may for example include a plurality of
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di ffused rays of light transmtting through the
diffusion plate are irradiated to the back surface of
wo b@4lossrof d crystal display panel in order to PeDUSZIE4/800976
uni form |l um nance distribution. An acrylic resin
plate containing fine Si02 particles and having a
thi ckness of 5 about 1.5 mmis used as the diffusion

flabradcent MBI ErhBRAdB A& a brindpBleRs reBiniS iy b ATHRRES plate and
di stri buti on cannot be obfai ned easil ue to warp-and

diifeed rays eflight trahemipting through thehbffesian plateodre krraylidted to the back
CrysSt i spl a evi ces has. becone greater .in recent
s? B tg R e n o m e oy e inkomdasiance
1k i cde t . .
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panel is known. In this liquid crystal display device,
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2004/ 068207 PCT/ US2004/ 000976 . . .

prism film described above 1s also known. The liquid crystal display device uses a

reflective polarizing film having a luminance improving effect. Although this reflective

polarizing film can be used alone, it is preferred to use a prism film in combination to

further improve the luminance improving effect.

The optical films such as the luminance improving film and the reflective
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pol ari zing filmdescribed above are inportant for the
optical design of the liquid crystal display device.
woiowewes297 war p and di stortion of the fil mhas PEDUORE04/000976
nore likely to occur in recent years due to the
increase in the size of the liquid crystal display
devi ces. To suppress these problens, the thickness of
lagzif ﬁlrﬁ ak abdvekd .
p5 i s bonded m%%g?he OptIg%&mh?&%ﬁﬁ%%%g%@f@mgﬁb?ﬁw%M%%cgmwl
d]@P 1@]0 Hevieal iewayss, warp ahdtistdrgoraof the fith hesbecoatei momeflikely to occur
t he |nc ease, of
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In addition, when the light diffusion films are used under the stacked state as

described above, the problem of the warp or distortion of the films is unavoidable.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view showing a liquid crystal display device according to a

3.
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Fig. 2 is a perspective view show ng an illum nation

unit of the liquid crystal display device shown in
wWOo2@4/04820Fi g. 3 is a plan view showi ng an il | uPeTES10041000976

apparatus according to a preferred 5 enbodi nent of

the invention. Fig. 4 is a sectional view of the

illum nation apparatus taken along a line IV - IVin
prefedred 3mbbiShenp of fhedn®Bféd.0nal view showing a fi xing

method of a filmtension controlling nmenber in the

i |1 urignais apergpptveatios showing ain llEnmpatién udiofthg ligeidicsyssal

ctional ,view ithWi ng a nodified exanple of the

S ]
dlﬁli’el%'ﬂﬁmffeschﬂg’é‘lﬁ ¥He filmtension controlling menber
shov i ;i i G wide deST1RR: i Vj .
chow Bo e han FiondiPuiel LI BR BN SRR P Rl A o' fR¥forrod
embefimented teninveitivant of the invention in the proximty
of t eiilmtension cofnflrafli,]ga% menber. 15 Fig. 8 is )
an et Ferpesena ¥iew ohheifuarraiongrasraptakenplopgiadine IV - IV in
Figtg_ucture according to another preferred enmbodi nent
f the invention in the proximty of the filmtension
contFigl 3 isrgsenortad viewrshgwir d Sxiag pletodvifavilalienditgcentrolling
i Xxing method of an optical filmto a filmfixing

- fi ) ]
mFmg‘?FéniﬂFP i geuRgbion daparitis phasir indii&rde according to the

. on oo L ; . ‘th
xig Gl ediiafvieh it AnBR Atk BUGGHE b L AR Pefhga of me
filha @nson bortivdlinpineedbr sholvinig Figust ure according to the

invention. Fig. 11 is a plan view show ng still _
anotifigr7 1iaishnirgast seefipne} viewshoyingesal optical filmestrubaire ddcprding to a

w030 005 BRE SR T 355 i

meé@bércal filmstructure taken along a line X1 - X
25 in Fig. 11. Fig. 13 is a sectional view showi ng a
modi g disenensrgedsectionel vipwisbewinganropticalifilg stetuboatcording to

in Eig. 12. Fi 14 is a.plan vi.e i .
arS Y Besehset sty et of it vahBoD s E Bron it o Dex I tersiom
Coﬁ{r&ﬁﬁglﬁdﬂ%@ in the optical filmstructure according

to the invention. -4 WO 2004/068207 PCT/ US2004/ 000976

Fi g.Fig® ise parsdewisbowingui feuingiethod ofph bptadal filth o a film fixing

fras’n%er i fleu cr)p?ticta?hﬁlq st%llc%TI% a%cclrciiirﬂg tg%xe_imzc%tion.

Fig. 10 is a plan view showing another fixing method of the optical film to the film
fixing frame in the optical film structure according to the invention.

Fig. 11 is a plan view showing still another fixing method of the optical film to the
film fixing frame in the optical film structure according to the invention.

Fig. 12 is a sectional view of the optical film structure taken along a line X1 - XII
in Fig. 11.

Fig. 13 is a sectional view showing a modified example of the optical film fixing
method shown in Fig. 12.

Fig. 14 is a plan view showing another fixing method of the optical film to the film

fixing frame in the optical film structure according to the invention.

4-
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in Fig. 14. Fig. 16 is a plan view show ng an

application exanple of the optical filmfixing nethod
WG bawn6s2o7 Fi gs. 14 and 15 to a corner. 5 SUVNVARYI/OB2004400976

I NVENTI ON According to one aspect of the invention,

there is provided an optical filmstructure disposed

on a light transm ssion surface of an illumnation
uni tpigf 0Fis AREH AkT New!dr 4 optie i fihed agglfaloH aline XV - XV
|IIumnat|on unit and projecting m)d %

indogddi sing at | east one 10 optical fil m at Ieast four
optical filmfixin arts di sposed at
o Rchub 2P VW SV ingiza BpRAGSR oxmplF oftheiaphiel film fixing
LBOS LiRvER HigOh h bRg 1 tached at one of the ends
mttﬁereof to %ach t he ?&P?Intfl xing parts in such a

fashion as to be capable of pulling the optical film
nder tension while maintaining flatness of the

MARY OF THEINY ENTION, £ x| ng frame for fixing the
opt '&@Jorcﬁh%ﬁcﬁﬁ%ﬁ&:‘i Sﬁtrlr% (i’mtelﬂﬁ%t? vﬁ@é 1seﬂ}g¥1géd %ID?Ptfidalll Hm structure

tension co ere

difpolsed ort hhglﬁtltfammtsmnaﬁrfmrtﬁ a6 li lhirfiga i@ nEt, f@”&flﬂo(hh@tnfg light
fixing frane are, integrated with one another and are

enpifpd o e dlumpaficaruicadaeiesting medwited Heghts eoraprésingeat least one
op"ﬁ]%@ ‘{le&sji] fodr %éﬁ@él'fﬁﬁll ﬁ)gnl? a%'tsI dis é% I %ﬁdngeﬁ gf{l%}}?ral portion of

tus CO ISIn

thel Gpticaaﬁhﬁ eaflin teAsibhl dorteblRiig ME@MSEr atmehédl Abhe Spth(e%ﬁd@ﬂﬁéreof to
ght transm ssion surface for guiding outward the

eaplaga%théfﬁlmufgmﬂg partsin sweh 4 faglnpn gvlgrhgeapaiielof pdlingthe optical film

ctur cco he i.nventjon that
B e RGBS P e ROl Bl PR e or
firihg thelopatdl @'&n%hﬁecteﬁq@ enlbtRer dn@ oS tiid ﬁlnﬁ@ﬁélbﬁ Eo member;
of the invention, there is provided a liquid crysta

whtireip theyondiesl [dm, (ﬂ'(ﬂ”iffl)lm tensign amtrdlllmgmnnlabcrcnmdum filnafixing frame are

| ud t ht d I i ght
inte B ot il e S 5Prgiies P bos REPIERG T ays of
|'i g ccbFd@iB folothed pesiUMiEEinvarioRNthertil gﬁJvléédlaﬂ]lllumm tion

structure accordlng to the |nvent|on th IS arrange
apparatul gompysing an rlhmnafscm wnt & Ueabioeludingtahkeast dne ﬂighasdum’e and a

i e Al SR L S s ac
o L AR PR b
trafemssion sidddce of the illumination unit.

According to still another aspect of the invention, there is provided a liquid crystal
display device comprising an illumination unit at least including at least one light source
and a light transmission surface for guiding outward the rays of light from the light source;

an optical film structure according to the invention that is arranged on the light

transmission surface of the illumination unit; and a liquid crystal display device arranged

on the optical film structure.
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however, that the inventionis in no way limted to
the foll ow ng enbodi nents. In the practice of the

w0 pooeo6s2on, a |iquid crystal display device i SPEDUS2004/000976
particularly 5 limted. so long as an optical film
structure according to the invention is built inits
illumnation unit. Therefore, the liquid crystal

ng'mtgy) PR CEaP3tON di ng to the invention includes:
an illumnation unit having at |east one |ight source

and Hre prefenned embodimentsidf thdiavémignatilllbe@splamel i9hétail. Note,
htransrﬂ@za1 an surface for glw ding the rays of |ight

PYSFE £117E e R YRNID 158 dodka limitest t@lthl‘%efOHQWHEgcﬁthﬂlmﬁmB m

str h n

B BB LB Y SRA ARG 30

lingitxell s lbigjes ah (bp‘ty:sl filim stheplr@ycodrdibg & the AERALHGstHAAL in its
tical f|| ucture. The illumnation unit and the

H\l&‘lzﬁﬁlan ‘Fre ;Slllea%‘l%filﬁ’s%@dsniéy édvigerascondingstotthainvention
in@h&es: 19 vvel | known in this technical field,

respectively. The liquid crystal display device can be

cl assi fi ed illmhinatiod EDBMNISSAABast YIRELdHt Adtirbe arfd ¥STiBMmination unit

device and,a reflection type or sem -transm ssion type
haﬁﬂg@? f?a%t rAyligh frapfnapriery suaiaoe & suifdrssihdirny oftighnfrom the light
sotlck W Aght.on system These liquid crystal display

evices can be used appropriately by making the nopst

of the featbyties f0h stieufasBOAliMS YRS tioRS!
20 jnvention exhibits excellent operatons gﬁgg e light

frapgmigsiop pinaeglof thel ithwination uni; anded while built in the
| d d t t
sut abi y P00 aR R RS need Gy e obfir Weisamewes y
I ar gle 11ﬂurﬂ1hih1$i’orplﬁﬂi§£xﬂ| théihédﬁh% sfﬁ?ﬁisﬁﬁ Cﬁﬁ?%yr&ﬁ%%é%gﬁhat are

pe liquid crystal display eV| ce |
We@r@@t"falln&llswmcahﬁ@id, réspedtivglya pair of transparent

A 15 SR G A A1<B 1Y e RS Clhifecato advepemeiondipe liuid
crystapg&klidead o ﬂeﬂéﬂﬂoﬂ%e‘m s Lrans%ﬁos?m{)ﬁgg 1aﬁllrdf s(tearl )%sggaly device

source, 1S arranged at t Iqt,ll

depﬁndmga)yl aunuummanem sysheen. b’ﬂhﬂsb lighid cirgstal HREUPRed ShntRQused
‘pe, inmges

appgp@ﬁ %yiegq qﬂp gﬁal ot tﬁ? %gg%oc{faﬁgei@t& Ve bponseonuet the
A 088 DA R G i i

builian ki lighuid criystal disayt demspitedhemtiby B suidyi g‘%)r&\F1M§E fhnsrfission
PCT/ US2004/ 000976 di spl ay device

WO 2004/. O
typﬁ’aa@élr?lﬁﬂ ﬁég%ﬂﬂkblld cpYsép displagilevice.power  consunpt i on
FOr Thd Rensmission type liquid crystal display device includes a liquid crystal display

unit having a pair of transparent substrates sandwiching a liquid crystal between them. An
illumination apparatus, that is, a so-called "backlight illumination unit" as a back surface
light source, is arranged at the back of the liquid crystal display unit. When the backlight is
turned on in the liquid crystal display device of this type, images displayed on a liquid
crystal panel can be observed from the front surface of the panel. A lamp such as a cold

cathode fluorescent tube is used for the backlight. In this transmission type liquid crystal
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backl i ght nust be kept always turned ON. Therefore,

t he backlight has wi dely been used for displays of
waele®k/068207 and not ebook type personal conput er SPEDUSKIOCN0976

power can be easily supplied. 5 Specifically, in the

transm ssion type liquid crystal device using the

backlight, the Ilight emtted fromthe backlight
disglayl@ecied taé bé&ﬁgﬂﬂﬁgnﬁforbﬁﬁ)ohidh%f%o%fey§$ri% ghéﬁ’l R, the

chip is genera passed through'a polarizer and 7s
baqlqhg famugt bgdﬂearr alweyas twmed KN, ‘Therplozsy th:eabacbhghtmaewutﬂ/y bdea used

lariz se ordi ackl i
for bty seRirkgp ﬂ@ H?teg%&(p %P?riﬂéﬂa{]?fgfvlp‘g%rﬁéw 1o RegsgCaTEpe
easﬂgqumﬂﬁdl inearly polarized light. However, I|ight
sorption of the 10 polarizer used herein exceeds

509 peifiealiypinghe ransntissoraiypo Higniil orystah detics asihg thedaeklight, the

igflenfi PR RE Rt SomarE I8 Vork S peiqtgT matal 5Py ip is
geﬂe@:ﬂly' ﬂa@i@ﬁﬁmﬁ%’éa pBRESM aRd id l'ﬁf@aﬂ? BGI%nz&%o tﬁé@d@lgy cdh be made

ﬂ@ght source ving increased |ight power
by thedight spolatizedp rﬂfbalesmoahnam ba(rkﬂmghtaasmn{pblamwbhght a polarizer is

d f h t.hi
st VO | AR B vorve s B A Rres G GERLAtsrrmigh pf e
poldRRR B LIKPSin bR BOGRS ’Itoh;ﬁp?‘ler %f?nl,‘ég{;sualpe rﬁf?&?&cﬁt‘a%ﬁ%% & bright

as expl ai ned above and coun S  nust
screcak #ns nqegssaryt feané¢raase daninande qitheer luonmsionppp amatus h@o satissy the

tter ife.and the.incre se of exot
reo G 4O FHRE DG A Tt BF PRB o EM 4O eF D GRY ineregsed light

pov&ér' thdy BRNQke q{ut ‘t’l?éiﬁ'@bl'gﬁikcﬁfthé fncidhde dfﬁggh;eg E@lg?ﬂl@ﬁgﬁﬁlﬁi exothermy

| um nance. To satisfy the require
devstope airesidinghia cese. tThes poblest ie serirfus pheicuarty iambile @pparatuses

such 6 U RGP AR PPN FOUE S CRbloieH ghieriRg cpielgr-messures must be
tak GATPH &}’ﬁg indP4s8 ijR&gelf&n%dﬁ?p&%%fsﬂgﬁ#{s%{xgﬁat{eg)ﬁ # 'a%ﬁtthe fngrease of

guide of this k I Cu aneous
exatimrme assalth imihe alngeof erainIulganS bapies litd. conponents are

smal, ... and co i cat ‘h% {1 guide plate of this
o il St a5 s it vl Gy BT gon WamRR TP s the
t o
w88 or 3 ip bbb llspacl (8 Rlaherlrth o A Bl pegsed and
a wedgd-shapediguidy platd forltedptiay tf(é&hick@es&@ﬁ@ﬂﬂlmgﬁt(haﬁ B&n employed.
entlgﬁéuses one optical filmon the front surface

AC%’FX%&O Rpstyrrofithe gkt guide oA thiskindgit is diffiputide simsriageously
1ncféQsetlth?u g&%‘ ﬁékratl ﬁlaﬁés c}flagmlpbl'fl&lw fe gﬁa{iﬁtaﬁ‘%i cgmﬁlzpa@fi in the guide

uni t i xes |s optic mirn
plate rof ﬂtl:akmd; apitleey pdﬂﬂdarﬁ dewlopsus ehad har@ling land faés&tn'ﬁ!%/ &Y aifault.

a cqnbi nation of filmftixing parts, $2)
mf Prelem s thegnetessg O%GH@@WC&WM ether aplfl¢a1 prob ems the
h%%% %@%28%‘%#@3&@?%%@8%% BN it El o gn oé ron

surfaee of the baoklightitinatindtich@nanr id btHed weds O tBOPakauHEcYE the

. f_ittinIg at | east ) ) . )
liquid crystal display unit, and fixes this optical film in the liquid crystal display device by

use of a film fixing system comprising a combination of (1) film fixing parts, (2) a film

tension controlling member and (3) a film fixing frame as will be explained later in detail.

-7-
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one optical filmunder tension to an illumnation unit
by use of a specific filmfixing systemaccording to
wo ba4ioeszent i on. Therefore, the liquid crystal BPCEPERY4/000976
device can provide the follow ng remarkabl e effects,
for exanple, as wll be explained later in further
detail. 5 (1) Afilmhaving a large | um nance
| MDTRY iR Ented ] @aﬁt ﬂtt@lm@%nﬁﬁﬁte*ﬂﬁﬂ%mﬁ&%@n& apﬁué&%ﬁﬁjmhg at Jeast
the past for a arge scale liquid crystal “display
on@i@tlcaleﬁluamdam verisnie eul 1lhmmdata>nfumtmysuse wf b spesifialilon fxmg

syepes] SR KR o GO e Aoty BTG i et provide
thetm@éwﬁgseﬂamable le%@ts,l er Lhgn g@ﬁ% W%?B@Eﬂilﬁh& fa@err ik hﬁther detail.

l'arge scal e and for the medi um scale can now be used
10 irr es(iéct i Wefilof havimeg s large, lumidinee fonprovisg elfectiha has not been

f I free
g SO PP i Dt R 318l IR O3] Bl o doom agsed
and §ﬁH§ @t‘i‘udtﬁkeﬂla@ﬁ% aighed BurdiBhdeify Egvflﬂg‘&‘f&f‘cﬁi B Koot ghshed
di ffusion | ayer reefromdlstortlon in all sizes
be provi (Bd ailte fihe hweing hﬂnghdumumlnsm)n'QHovmg@ﬂéct th{tdips been
n be united,

| t f t | |
e e febelel bt s Rra S ion tongBREd Bk £t Fbe used
1rré§B&t1@e Bf fhte%?zte' ¥f1 4 ﬁhﬂbtﬁﬁ:@m@ ?co%ﬁlﬁﬁtfb"ﬁtcﬁgptlfﬂ ‘Elmk)(}m'izh‘% higher

practice of the invention, the optical m US€
freéctmmcamdaetprevm;aall cal film structure i's not

partlcul imted used arbitrar] in. ...
accor dan bﬁc%‘ﬁ??&lgﬁt‘% Sd?i‘b 1R {sase flﬂélécer%flcfh%/?“éﬁh‘? hiffusion

p1a£eh§ difhiswﬂ i AP iich AR sidds bAEpd wwdé? Ghy E}feeblzeight can
di spl ay eV|ce accor |ng to the invention. In thls
also hetegnea, the optical filmmay be used either
r in an arbit nmbi nati on, of two or

i ndi vi duag]. | c
more fil % yS FEays? & PRYalipP ‘%Pt%vﬁ‘ﬁl &I‘?‘ég cag beuaiied, pogtpsteps can be
V, f i ght
S i SRR i e oyl 0
diffusion filnf), a filmhaving Ilght refl ection

performance 25 (hereinafter called reflection
fi | Frthe Practieq of tﬁ?ﬁ%"ﬁ@“% therAntisr e Wﬁﬁg R frgme e gptical film

strddiEt %@gmfcu it ed AL ARG Rl %&%1? th {dcbllabee ith optical

ving polarization perfornance

charadidriztics reqlized mathe dhntihdtioh)appmdiug ahd kimhb dquidgryssl dsplay
nore performances of _these optical filns in
de\ewpwémgdﬁ theiawentipgy o thizistaper, theaptical fHey may be used either

1nd$\}i1<:11{r?151%/ or il ér[]n%jo c@rﬁbﬁ)ﬂ? 051 HiBk m%fr? Eﬂﬁss gu&%sle %%mples of the

inco on can be used
opt2ADAMY) GBAGH Mdsh’ﬁﬁl&@ﬂlﬁ&lﬁﬂ@a? film having light diffusion performance

(heremafter called "light diffusion film"), a film having light reflection performance

(hereinafter called "light reflection film"), a film having a luminance improving effect
(hereinafter called "luminance improving film"), a film having polarization performance
(hereinafter called "polarization film") and a film having two or more performances of
these optical films in combination (hereinafter called "multifunctional film").

-Either one or two or more of these optical films in combination can be used as the
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optical filmstructure for the illumnation unit of
the liquid crystal display device, preferably between
wo b@4loes2lt i ght il lum nation unit and the |i qui BCOUYRDH000976
display unit on the former, for exanple. Single
| ayered structure (using one optical film: Wen one
optical filmis used to constitute the optical film
optidal HEH Yi@turetfol the m;ﬁﬁmbﬁ&l ur®t $fheIBEuill RBystal BRplay device,
diffusion film the |um nance inproving film (Such as
prefergily betwicen e, batchlght pidinsinaticat undirenglitheniqeid ctysted diplay unit on the

flect t t fi.l te fil
forgBh A el S B B LA (178 Gt EBor rore
per fmfeﬁ%ﬁ@ %ﬁu@il fthh%@seﬁlté BnstidiSihe 3Btitd] |ﬂ1'1¥ﬂ sﬁ%&ﬂu&” 1tl—i§‘ p&ssmle
utilizing a light guide is used, for exanple, IS,

to wsladlre light élﬂfusgm filgyy |th|®1unsnamgm}rmmVMg filme(gudhoas atpnsml filghs the

di.ff t it
PR G A SR S OBl pBaRTLE P Thagoriai Fher
mummﬁd@hﬂrb ichni ﬁahnﬁ%‘@vd &rﬁlcﬁa eﬁoﬂnme@%mesfe'ﬂlﬂis can
be used per pendi cu ackl ight i llumnation

uni W@qunp@gdlnamn hnlau@m:mea bglatwld‘eas nmdl 6fr eaampler thii is, when
I at f fusio

thequg Eéﬁ{i Olg m1 1yolfsegéq‘rﬁi'xeaﬂgr}§ |d mqpastug fe {1‘[31? Cl‘laummatlon unit, the
light Ao Alnh Yr a mﬁﬁoslite FiIRAT Yiiel 1Eeh# Hffﬁiéﬁin%lrpévﬁﬁ the 19191ﬁ§mce

not exist in this umnation unit, the optical
impreving filthedn be usdie A pgﬂpbn(ﬂclﬂﬁnispaalvackhghh illdrination umt equlpped
.conposite film vvolaer str cture [ t.wo .
wit GRS 4tp FOREHEd B ACB G A iogatate P s AL e sypface s o
typfc@'Qianifid o EH aﬁ‘ﬂﬂﬁﬁ h&ﬁ&ﬁn{uhqnaeéﬂt wich
ypt he opti cal k I'm si n11 [ar to that ?ﬁt heesﬁe%wlf&g&lg?ﬁé%nplate
doestrlotjcxmna thde slhmmhadarahmv theaptical fdmuis &ichi®d td the lfght dnffmmm film
t he |Ilun§ atlon unit side. The filmon the side of
or §¢0mogtie HRr ystal 20 di splay unit may be the |ight
ngllgeygdsqﬁfdré 4 i mproving film(for
exa}frp le, 5 gﬁSI r%ht?l dl%ﬁbﬂ E)pol arization film (such
as Wheeche optlm’h fitmp erepbdimi atbimatioh itd odnsdtute the optical film

SR Das ORI SR @ Ftel (Bt PR IAYeF A RS fRstbsibove can
be ES%HJ% ﬁfétﬁlﬁporilﬁle%?ﬁ}ﬁﬁfafj% fﬁfl{ 48e. %ﬂlﬁé £R of 't}Lerﬁ'lgéof the 11%111?1 crystal

structure e optica m Si ar to the one use
dlsp]layeuﬁut noly de ltlay kgle difSisiancfiluy, ehedlamil@ceiirploving filmefér dxpmple, a
ﬁhe illTumnatign unit side, The internediate film
Pﬂ%}i 1) theRolarizghien dim(Heh gha reflachion tRe PplarTataRcEm) or its
corhbBf Q¥R film (for exanple, a prismfilm, the
p%q%arl zation film(for exanple, a reflection type

Thieellaktedatmotrd (ulsitl tiee bpticat ip)site film These filns
can _al so be wused as the filmon the side of the

| i qWihgn drge eeiicadifilips ay uaed in combitionto sanstifutre aptical film
stch'tdrE[‘ {he o%a?ﬁ%/sﬁl%% Ot glié HRadR ﬁ'{e s(i)lgng ?ayered structure can be used

as the film on the illumination unit side. The intermediate film may be the light diffusion

film, the luminance improving film (for example, a prism film), the polarization film (for
example, a reflection type polarization film) or its composite film. These films can also be

used as the film on the side of the liquid crystal display unit. When the intermediate film
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uses the reflection type polarization film however,

the filmon the side of the liquid crystal display
wario/oeres the |ight diffusion film The |i ghtPCT/US2004/000976

diffusion filmused in this case is Ilimted to those

light diffusion filnms that do not collapse (deflect)

the phase of light deflected by the reflection type

usR tRrbAdttion Bydel Jorika®sh Aln, HI el EH Be RS (ﬁlttﬁe Eidb 'Eﬁ‘tﬂ%qumd crystal
the 5 same reason, the prismfilmthat coll apses 't

digira enippsed glfd leght diffusiogHilig aFhedighbdiflusiod fm usthin thls case is

R G RRRBh 8 3P bl e b e

deTRtle B tid defBctioAty ey olseatibi fifR ARINALhOMidrhe8RARSH It UF& the
the optical film 'structure. Here, the conbination of

sapfegredsonnthe arishdmubaticollapses thepbsserdfdefecitrblight camdbée 1€ed on

toth ee-| ayered structure. The
thFEﬁGSﬁ?IhéBFPP]ﬁQ ﬁng@mexanpl es of the conbinations of
Mhhﬁla&%&s&@&@rfe?ﬂsn;‘ir%fdﬂ@bﬂﬁﬁﬁe filyoh they are in no way
restrictive light diffusion film the light

di f prBil' enhmoie mtlotahﬁlnmqas e fuis¢chinathbirtabien for ¢astifuitd theioptical film

t t_sid
stfioffe. HRR e ehRBibitf of hE RS baifiorido dts Gespdheabps con be
ap@[lgd ﬁ}lhﬁ) thi @be-1alered isfriidtfic0 "Th@'fd)lmvl/lﬁg ﬂllﬂﬁﬁteﬁ‘ 1E4 Offhe

the illumnation unit side. (3) The light diffusion
cohbimgtions ef fhe |f@mlﬁyar¢d stmwrwﬂlemghfthbmrarmdm Wy restrictive.

flect t fil df
Che (11 urithat e Rign Mo et e ybion 16 Bimsom i and
thé pFiéh 1RG0 Bfdep Haﬁled Hbmtths nrﬂlhﬁfo&ﬂ R sigdbe

pol ari zation filmand the light diffusion filmin
order nar@y fr"BmltghIEdlfﬁismnﬁiam therprismi film, 2¢e mistefilm and the light
orrbln of. . the five or nore | ayered

th
dléﬂ?ﬁ‘%?ﬂ?é‘?? higm %tPrtrh IIWIPQPEH sidgj ve or nore
optical fiyms wanidedkshn il gfsgﬁa@tmﬁﬁ tlf@r;bﬁ%l}?ﬁﬁﬁ‘éfééthe

of the sane concept as ove
refiéctioh eypearoperizdiionfibn irt gyder dxaeddl fraph the illhmidanah van sidai t

not having the 25 acrylic ffusion plate, it is
possi bl e (gb &beﬁﬁg‘ léh‘ﬁﬁoﬁg-’lf Ing e prispgm, ﬂ&rﬁeﬂéﬂitfoﬂldxﬁ’eon
poflzlrlzﬁhoﬂ ﬁﬁn and G ’cc‘hfffd bR Fitdhih Eﬁde* H%n&f S 1ﬁ5‘nﬁi‘£’%on unit
he reflection type po arlzatlon I'nor
slderom the illum nation unit side or the conbination of

t he ht diff slonfllm the light diffusign film
t he llhog*ﬁle thgicomBIAgAn of e, fivieros mgpe 2 Wayered SirctKg 1§ Rt herein

S 0 RS L2 0 b T

concept as described above.

In the case of the perpendicular type backlight illumination unit not having the
acrylic diffusion plate, it is possible to use the combination of the light diffusion film, the
light diffusion film, the prism film and the reflection type polarization film in order named
from the illumination unit side or the combination of the light diffusion film, the light
diffusion film, the light diffusion film, the prism film and the reflection type polarization

film in order named from the illumination unit side.
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PCT/ US2004/ 000976 I n the conbi nati ons descri bed above,

the conposite filmor the nmultifunctional film can be
wae@d/o68200. I n the case of the perpendicul ar tREEUS2004/000976

illumnation unit, the size is large. Therefore, it

is possible to advantageously use a conposite film

obt ai ned by providing diffusion property and rigidity

t o tiAeh¢ edrhBightiR de¥dBed Abdvel HBIbARo ifuncti

obtai ned by 5 bonding the optlcal gl?Fﬁgﬁgﬁh¥gFMHﬁmmnmudﬁhn
cagdeised; teq claghefase oé thegfetpsodicelar typp elhpmhauommnt dre size is large

fil d
e LR SR e oy e
disfhEl6K Bebpety Bn@Figithtl, RO tHe r8RRER PR %ofaﬁ%ﬁ'ﬁoﬂ 1?111} ﬁfslm obtzhmed by

generally preferred to stack the “optical
bagigg] th@gwyahdﬁﬁlgmnrfém &mboth guffioes pAtamreftection iypepbiaxizaigon film).

if Laar%g?w?% 81-66 Od’glﬁglr@ffﬁ é\geol}?e uaj@gp?%&%g)ﬁgfae]glplg,l e gptlcal films

8Y5d @makied witloraittidu@bags t |
m\,\%’t hin the F anEe of g%%ut Oggﬁétﬁg Hfisegéi’l'éfallgz)r&%@&{fg stabk the

op@e@lffelrng bYifh smal gapstahong dregrearsf todlxathemao 5 film fixiflg frame. Here, the
of. t ti,ca in the practic

th
P AR i T e » Debe FAnER Soer g 01 @E@Slred opiical
sySteinfid $heOdbtichl Mk ﬁr&@xﬂb Ba{ ik %&‘ne@alff Withif 2id ﬁﬂ%@olddbfo(lyé 588'2.0 mm

surface treatnment that 15 appli"es mat essi
and ppefersblyrwitles shamgngeoofzbpol 4frér 1.0imm 1t is al so

by diah 5 1 ol B deiinghaarii Gy artoanghin e

exBlaifedl ity of fine protuberances on the surface.
urther, the light diffusion surface can be fornmed by

i nt ethedighy didfusiparfiinng odiifdrilg & fitm having aldfusetcsuriSe treatment that

T.02. The Ilght diffusion filmcan be fornmed from
PRUHIBYIR PLHENE BHEHPOR REPCESSIE P GIRPEARGdHE: di isddiorposgible to

I .

enﬁ)%}z (Ec?grtcfﬁgﬁégﬂrrl glglfzﬁ:@ tﬁégt*ﬁ%eglf %%sdéyqng gﬁs}}d%gs)f i.l)rorcgsssgfk'ecfriabg arranging
a plesslity, ofdins |pqu)tuberenoee s the(surfatel SHurghen) themtit ﬁiifﬁdsion surface can be

silicane s as.silicaone pal urea) and so forth in

formed ydaices dﬂ%’e’%ﬁg Gtfusipppatinlgs mobisddOz2 Concr et e

| d
opt o el i ko B FittRl Ao LA i Blhing
polearhendlo res2f ail herylit gdstn, dipbfyogbo@sih) zlrmp"oﬂﬁ rédfh, ld%)%ﬁ/u%thane resin,

an ar%ﬁwrar t hi ckness dependi ng on the obJect use
2 e drotesid g eplkyplelinyesip asticone egin (ncdusive of m@chﬁecbnhame such

as ts1‘ﬁc&?eg¢bqglr{e%%nﬁ R GSRESS, ﬁ(ﬁﬁglc e ht Oﬁd&t}gg@b gf goncrete

"ay devi ce. ererore,

extrthple$ ofyht lighi diffusibe Iﬂilﬁqluhdlmdesangﬁ)ﬁeﬂahfﬂ(smm fibh nofo!ﬂ@ Series",
ran e of about 5 to 1,000 m preferably within the
Of§Ei%hEat 5 to 500 mand furt her preferably

Wit Fpp hgﬁtediﬁﬁﬁgﬁ A8 cglp B¥hised ot % gr%ﬂrarpy tHic]k%less depending on the

object of use but should generally be selected in such a fashion as to reduce the thickness
and the weight of the liquid crystal display device. Therefore, the thickness of the light

diffusion film is generally within the range of about 5 to 1,000 jim, preferably within the
range of about 5 to 500 um and further preferably within the range of about 5 to 200 pm.
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WD 2004/ 068207 PCT/ US2004/ 000976 The thi ckness of the
light diffusion filmis nost preferably within the

WO age6es2d7 about 5 to 150 m Lum nance i nprovi PQgr/§100%000976
that are generally used in this field of technol ogy
can be used as the lumnance inproving film A
typical lumnance inproving filmis a 5 | um nance

Thb PREIQMESSE the hglt rdl@fﬁ!léﬂﬁl BlnPIs 1568 bl cFerablg RatHiP tHeSh dd dfibout 5 to
Concrete exanples of the prismfilmthat can be used

150 pot he practice of the invention include |um nance

improving fjlns "BEFII ri es eres",.. " RBEF

Ser (AN ﬁ@lmmeﬁﬁgggmﬁ g% sxeygentraly Fasphn ¢ BRQtf qbgey oo
be ﬁé\ég@.@ the;rltﬂlﬁnél %uﬂtg anVA la‘al lumisRte BRpHIRE flin A%

arbitrary t |ckness 00, depending 10 on the obj ect

lurpihantsampidving filnt kadss a pﬁsmdtte: dhaps (raimodilimp Concrete dxiapygples of

e Bt el G Degred HEGE peatee e e fen b BFIGE piFadte”®
unﬁl:mldlgsf 1md® Fﬁlﬂe}ﬁew REAT §HRsT, ARBEFWeriPOUHI "NBIF dorRR0(trade

era withih The rangé of about 5 to 500 m
naang, IﬁmdudteofiMe{foer ably within the rage of about 5 to

2000 m A film.havin flect t t
pr opéF iRt fisk gﬁh@ecw%ﬁ?haaﬁ%ﬁﬁ&@sﬂ%?ﬁ'v faggdepending
onlthd &B %B?uéeeﬁhﬁ%cﬁﬁbsé ¥Pfe c?eaﬁrip%\fufl K sBould be selected

ene 'y 'a polarization filmt can ransmt |'i ght
gemeiralay 30 Brtatddooe thersmetalnd thepweight crﬂthet loquod eryistal gisp}a,g dewicsand is

(transm ssion axis but can reflect other rays
gengrefht within thy frage mb@gt > {h{-809 umnpﬁeﬁea%@wﬂ%mbmema?@f about 3 to

ht ¢ onen c parallel to
sope taeRraET ol U p Bt bl B RO B Ty
of A ght hivigs 8 edtlectioht §pb PelafiLdtidhiptadertytah bk Mkéd@r the luminance
exhi bits the polarization 20 operation. Unlike the

impioyhitg fbs oFpeBectioppepquullarization fibn 1cheats@lzzsﬁ polpsizplierofilm that

t, h he. t hat .
oo Rtopul B vt oy e e i b heiahe s fEBRRRYon o
bupé’antrgﬁect BRicRfdys BF light. fin btﬁbr WORK: ethi%rfﬂm tARmit8b81ycthe light
light that aré oncé reflected by the pol ari zati on

cofipbmant &mthp euhrmmrdxwtmmparhléellw gmtras@mse@n@meieawdoedahove

amon A Rl e B RO B e s L b hon
opEll&ﬁmll ' Qﬁﬁkegt‘% fight a?dé%u@ﬁ type pb%zbﬂicﬁﬂilat@'offft}iésprﬁﬁ af’t' Mﬂlever the

he rays "of |ight thus returned, only the | T ght
raﬁmMghemat domot ttapsmit Bregualayization Sl arsmop suhstangrlly gbsorhsd by the

po agtl?prgr o Oﬂl%eégtlor gﬁgttagfs: (?afg}g%%l}ag%g ?pqge rte te(? I?'Jy the polarlzatlon
ﬁlﬁqfcéﬂ%@&éﬁmeg 1§ ﬁ%‘l%ﬁf dRBCRES Ai AR Brabd '&Fmﬂﬁ%&ﬁ%@ tHeftflection type

Intensity of transmtted pol arization .
potoizaticet Elnekpthelreflatios lﬂbtneat diepdsed i the sidepef the light source such as

the(p lfl)!g}g Mé{g@ f %ég E}tegrg%qcizofgmﬁ ‘%ﬁs ret&]rgled %%%/Fthlél 11%?1{ ci:oerr%onent n

the vibration direction parallel to the transmission axis are transmitted and the rest are

again reflected. Repetition of such transmission-reflection operations can increase the
intensity of transmitted polarization light. A concrete example of such a reflection type

polarization film is "DBEF Series" and "DRPF-H Series" (trade names), products of 3M
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WD 2004/ 068207 PCT/ US2004/ 000976 Co. A circul ar
pol ari zation el enent nay be used in place of such a
wo 2evemes2ppl ari zati on el enent. An exanpl e of tP@I/US2004/000976
circular polarization elenent is a cholesteric type
circular polarization elenment that is comercially
avai | abl e under the trade nane "N pocs" from N tto
Coenkacilar HolaBzatios eledidnerial 88 usadnf pRRb 3F kiwdtd 18fdaf pd1fbization
can be used at an arbitrary thickness, too, depending
clgpenthAnsipaple ofttheigizcularipelaripntidoraiergensfis 2 pleolestdriotype aircular

p 8Ty sAibn oSl wi s e BRER Ripseg from
N#&to¥n&b K. @i . spl ay device and is generally within the

range of about 15 to 1,000 m preferably within the
r angeregpfledsionttyr@palaization filnarcambe dsgd ehar arpiteiethidingss, too,

wthin the ra f ahout..50 to 0 0.m_. The opti cal
aepbidhd o 1%, bGP o lnst 1R b ety AR idipo folRRggon film
shbildnse stleeted aeeralsedotls to tdlucd 1he seARY kv QEhtd¥8he liquid crystal
i nvention can be used in arbitrary shapes and

displ4yi devineyand iiy genetallytwithin emengeenf absuttliao 1,000ipok peafsrably within
For ex le, the optical filmmay have an arbitrary

the Fege of QPR SR SR GG furdier BlefstylE Wikiny e yeasins Ahokt 9o 200

MrBor th but has generally and preferably a 15
r'ect angul ar ~(square or rectangular) shape. The area of
suclTieropeipili filals cbhdrblelyniehdiRg aBovBldlotherloBticd] Filids kik 8@ useful
area dependi ng on the object of use of the optical

for the prastieqief the envention ean heaised i drhitraryt shiapest dnd arbitrgey sipfes in the

] On2.. In.the practice of. . the :

soff RSt P pleRnie P pre P R 60 R marhigenicthere

sudh & &ifge, QRtel1GRE, 4 pd1PRdRX MdNOt fBrth bt MRSen&hfiLeid Meferably a
operation when the area of the optical filmis

reqtengalar (wqugrd arrgaangutery grape qlienares of sugh 20 opiieal fitre rodudsks a small

def [ d di ' f.th i1 m. b .
i FUMER aR R PR e o8r N tnse Sf e Pl P stmetmaped s
geR&ENERhR: the bangs of SSWMRAAS 2 0AnUSE tl?é‘plﬁ&id.e‘\c?fltlgef iitnké(;ﬁtion, the

having a |arger area. For exanple, the area o

filwpfiiegbystant nsedse doinhingtien with dhret apsical filncexhisitstitsanostieffhctive
a_.preferred screen siz f.a Ji.guid crystal

onafilh RUFB e e o4 160 gairal S i b uihuee s opsapepce, th

ock R8s o PllefBRERion!aAd ikEorGeS 6f AE AP Thn Be gﬁkzgﬁéﬁ %ﬁﬁ Batness of the
television unit, a perpendicular type 25 backlight

filawrsutfagesis repie ridicteforgsie tb rmsommendeldItolmsenat dpticalfilint hawienlarger
the optical filmstructure js wused on the backlight .
at For Btprgitinhs 58 at ﬂ@&@ﬁ@i@lﬁdﬁ?ﬁm the yieaiien Hogpecgen with a
prefe9ét screcHQiA IRl A9L4aidbRbiBoh AR i bereflft fﬂinmab&ft‘iﬁ to 20
do not occur. The 1 nventor of the inVentl gn as
inchles examyrec dnfiier caselof duah atlirge-spbércalevisidonardix hipbipesdicular type
cellent effects in television units having a_ screen
bagéxggtt YRt Isggperaty pwl?étgt_s 11_1&@1natc1)on unr%t. When the o%tical film structure is
used on the backlight unit, disadvantages such as non-uniform diffusion of light,
deformation and distortion of the film, etc, do not occur. The inventor of the invention has
already confirmed that the optical film exhibits excellent effects in television units having a

screen size of near 37 inches.
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WO 2004/ 068207 PCT/ US2004/ 000976 The use of the
optical filmwll be explained further concretely. In

wo b@4ioég2o d crystal display device accordi ng POI/UR®04/000976

i nvention, the polarization filmcan be arranged as
the optical filmon the |ight outgoing surface (light
transm ssion surface) of the backlight illum nation

uni t Thelixe off effel it alomind Mﬂ?b@@ép@diﬁeﬁaﬁﬂtﬁ& c%hln@te'l@ymk%ﬁe liquid crystal
used in place of the 5 polarization fil

dlﬁléﬁ}’ devi¢ecasceniig tp éhlfalmivirétomo’ihefpplamzatmnaﬁlm mdae arranged as the

o a8 s FTE S he sitiee e P s A FicS oo backiigh

111$ﬁﬁ1ha¢1%n ubit! T8 reflRAB) typo ol@n%étf(‘)ﬁl Bl Iﬁﬂfﬁ@gseg DRé}ééé 8f%the
reflective %olarlzatlon ilm(for exanple,

podeiatien ﬂ(m r dbe rﬁlﬂ@ﬁ@?n tyne polazationdiledy a llaemmﬂmzamyn element

s TR B T b R RV R o e il OB Serigprace
ndwey ah@a uﬁlglé lhﬁer&i diERsibl réﬂecu% pél&q&%ﬁ AL ERRx Wb, "DRPE-H

such a |linear polarization el enent, whenever
evise'biede pame)n Nasdless fogay.ch awipsany betins péfiogtide vlennt such as the

TR 58 P bR SR e B
ofl &iftcoRiBirafi6h o, QlcB M Mearl SolEAHod Ql%mteﬂle wh@?é:\}& ggﬁgsary In the

Il um nation apparat us and these filns are
hqmbcxrystakﬁwplaor dnylcfera@;n@rdmg to sleciovetdionctheipb laritsteorf ﬁllmmr the

eSSBS i B SRS GRS o
baS Rk ElldnhiaktidrSapP¥fatlsl 08 thdsh ﬁhrhgslfe kel kd &%Lfgmﬁ;fl% frame in

efficiency and'is free fromthe problemo
aCfJfPIﬂlamg will] the fitratfixiegd systethef tho lnventiat iIocofsehnemaythb évention can

peirff Bt poRSeftionitn e FRoR ergcals tieht uflivation fficiency and is
r AR | bl ¥maf FHLhablifs f AR MJeF;P t}@e@i&lé}loﬁﬁhﬂ{}ﬁagnbe% circular

trade nane "N pocs. peci cal ari za
pOﬂaﬂZﬁBOIsdcmelagnﬂ)Bﬁ? twru:bHBRl@ténH ctrmﬂmlspnlﬁnzlatlaﬁ) element that is
ol ar.i zation, |i nd reflect S polarization |ight.
Osw?fff%la ola‘P zﬁg)(n?lsﬁtq Pgito f§&<r1€¥d|%%fré%e ng0Rg) RPECS.
nult
usrlra]@!;,]lgitcelﬁné{] k! ‘é{c{lﬁgﬁt Qﬁﬁl‘iﬁ‘ ﬁ'&? i edpli%f;f {é‘anﬁeS%th

po@nzatmg‘ehngldpémﬂett 3 polhhmtg)ulllﬁht pWatle Sgiethrizatied ligiatsb @eflected
is eli d . whenever S polarization light transmts

feﬁ%ﬁdﬁﬁlﬂpgﬁ s AstyRepiha eride i etflie Atynyinagorpit andghe light
reﬁcﬂ% el ﬁf 4P ledl Qﬁ}ﬁcén? -l %&1{1% ?ga.té d pcﬁ’a%%%%r% A nated

'S a ain‘utilized
wltenam; ISI Iiod;arizbnmubghtttfaﬁsmﬂé ﬁl.fr(b@atth@mfﬁlblloﬁ\pléﬂ\ erﬁd@Quently, apart

ﬁ ed.reflection filmis used as the lig
of Eué‘»lo %’@Pﬁl%r#r ight dneameried-todbpplangatiop lighfeang s agaip utahreed efficiently
an? dsttﬁfo% e fl}o@&leaﬁgﬁ hﬁﬁt War{é% it % ?#t arteld gﬂ%ﬁo{l% film is used

on can be nH
as pthml ltght zfletion dlethentcdbessaid tathe gaidb @tdté &ﬁﬁﬂg th@ﬁﬁﬁltl?léqeﬂectlons,
H that have been used as the polarization
attgq,U@tl%pf kight due foypfleqtipn can be made minimal and the polarization film can
operate effectively.

DBEF and DRPF-H that have been used as the polarization films are not free from
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WO 2004/ 068207 PCT/ US2004/ 000976 the probl ens of

def ormati on caused by heat inparted to the filns for
wa@oim/062as0n or other and non-uniformty of | PRPOT/NS200€000976

resulting fromthe deformation of the filnms in the

prior art technol ogi es. However, when the filmfixing

system according to the invention is used, the

thp pedBl@nsodeféritagiok cithe fB{ﬂ hbf iRpRkiad thenie: %g{ telbon or other

and other polarization filnms are used in place

andgpon-uriforipgy af lumininsa résuljng foow thealefmiatipmgf thelfiimPin the prior
lari ' | ight .devoid of, color non-unjformty and,.
orb GBI, ot iR st fstiavuoBrpraing o fhe itvenon is used,
the @fdbeghesl thisdd & R Mbideg col or and has a single
| ayered structure. Preferably, the optical film

expl Wihse @RIt ani wthee pelatizitiongilme actatied in place 6RIDBEDSa
potlﬂ‘gzap%? li. Its;?ﬁ%é eé’llé't!];iilng %}1(5';)%#5‘122#1&1 ﬁ%ﬂ&%ﬁﬁp"f@oﬂr%&-ﬁmmw
and@dloratidnl dag beRRBREdedaitdatsd DRBTEI dnhifd Ehdi 01 flt %R% wdlgtg %Qlor and

an optical filmstructure can be advantageous

hag g sipglelapsesed situctire. i | | uni nation apparatus for the
n ful ly exhibit

i qui. d | .displ ' d [ ex]
1 9 BRI AR apleCRn el e Boipin &t wimrontaed sbesem of the
L op “et PEct bt | _
ot Lcal Ty toant T i A7 TR AIRED s pa () (R fihm Oiion

copjreiling mranties and (3 tlapefilnr Gxipg dtamee ISpclatn opiical fipe sirphefeadan be
adgortieon 1of td{j,% ogti al film a filmtensign o
BhesorslY M AyarmbgTo upnation gPRAratih forhe heuid eryeigl

digpdt devideing e fillyfRBIMIQR Jpbat e ends of the
gr%)gdn}‘{aerv iesnpul I ablyy attact@dﬁhﬁggﬁd%%cgjon to 20 the

fi | rilfeioptingl {deurstruotuid cowlimy withgink twtonestpeies: he

optical film, and a filmfixjng frame for fixing the

optical A ,Wt%%?a&#lmﬁés%}bﬁgﬁb%d of the film

tensi on GERLEGhH | s .

optical film stlrnlufti:]l%a[l u{%@? &3 %{Baglgg&]afe%%%%el&gﬁé&ﬂ peipheral
pottemsifdhe gmivhl Hlk:i ng nmenber and the filmfixing frane

are prefer {%I% conbined integrally with one another as

25 one c&r@ Bfon qqpirolig ragnbariattashee it eachrod thecBlor Gking parts
in ERntdesHi | | | %] rt S ans .
O G S RLEC PR e b PRRRY A Rfsion 0
then@loefisiag partwiilerretafidg flamdss st thg opecdl Filmanel general |y

fitted with cautigon tq the outer .peripheral_ﬁortion of

the opti @dimyiiing frams der{ixing theonties filato whieh feetdthefend of the

ﬁlﬂlit&?ionocfonﬁgﬁing%én?@elr id donfldigg, N0t hindered. The nunber
of S

I XI ng par
In this optical film structure, the optical film, the film tension controlling

member and the film fixing frame are preferably combined integrally with one another as
one component.

The optical film structure according to the invention uses the film fixing parts as
means for fixing the film to the film fixing frame. A nécessary number of film fixing parts
are generally fitted with caution to the outer peripheral portion of the optical film in such a

fashion that the path of light of the optical film is not hindered. The number of fixing parts
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-15 WO 2004/ 068207 PCT/ US2004/ 000976 and their fitting

positions are not particularly limted. However, at
wo e@gef2o0ur fixing parts are generally used aPdI/IBED4/000976

be fitted to the four corners of the optical film

When the optical filmbeconmes large in size, the

nunber of filmfixing nmenbers can be increased in

b A58 19 U0 Hevk @ idifiepart

g HEG RRERSAheAte A4 (R BTR Il Ha b h ol RS To o ifpars
areugeneraflp nsezibanid ropdt be dikted id the four comersexfaherepiibatifiine When the

the filmfixing parts at suitahle positions of fhe )
opbgs! ik ibegqmnen Ifgeiie ﬂ%éﬁeo%mbﬁe@% ?@ntfﬁwm grs San be froreased in
su&ozpﬁllsl{rlgﬁ at {oo&rx%?%éﬂa% thel iNGeRIr G sifd. | Wh&ERE lagge RIRBRRE film

Into tension wthout inviting [oosening and stortion
fixiing paie are’ wssd lfdd agh opiidat film fit Ismechimeatded éo fiffthe filinlfining parts at

fixing parts can _b%ﬁplr oduced fromvarious materials b

[

suiibiniRosipng o4 dhe opgicaldtlen wiile g elanes 18 fkeRdriAcARSigFration S that
thesglttcgibflilfrh% 163 inth RAs{SR Ao ﬁ]vftglr 15&%njan|aHH fils¥drfi6h in the
DArts, though Nnoterestrictive, Jincludg a resen

rediitingropabalsilahstastuae) acrylic resin, a nmetal materi al
such as_al um num and_st ai nl ess steel, and .ot hers.

Thed&efilmA¥RPHE 38 be Froduped iom yapgus atghpls §igngaps sHch as

it . Sj i .ef e | i .
e L83 S AR S A AnpIBk ¥mROSEL By i in
paistahdughine¢ festiiavive dneludectesingdtaral shelpss anraceflicatsis,apetal

15 The filmfjxing parts maybe fitted to one aof the

h
maigrial seciasglumingmapdstainessisirick aag othsey (Thsse Blm fikimg parts can be

Pl IR R Y e

ing o ension -con me
fixfigmeMberis baditablytahealligicve haxing @ re@iigalaraiagesrfotitek elehpe.
to both surfaces of the optical film Various fixin

net Adedlladixipeparianay bs fited tojong of Hie spifpeps of fherpyiter peripheral

poﬁ%te"%z%%%%tﬁ’%gﬁg a’ r %’hge? E&“ﬁ%ﬁg %F%g g;ﬁ])gg?ﬂ gg‘rsﬁ%a\é’.ﬁ \ﬁéﬁg%@ﬁthg Iﬁ'lrﬁ tension
coh@Miing mnibed il DRI G tiblE g finCALinD Paisedy bYEASS isbith

as pressing, fitting, push-fitting, etc, can be used )
suifpcep Phthe opficaldilm. Vasonb finingitesthegstoan be naeddigh 88ingdhe fibp fixing

|l e,. U-sh fil i X : d
o B TP R b e 1t vy e Mg p B bl e
adB&vedach Reviee B hith RAdingREeddth Bardhudeh e Mdahdnich >k Pekssing, fitting,
parts are then pressed as a whole to |nte%rate t he

puhi-fittintg} icnepnperasedvintiacerd, arpn cembinpiiomwithgthyadhdsiviemEor

expEP PG gt FE PPTLAE PRpeielolng S0 BRIUOp o e opeal fim is
indebtbdi® Bl QAP af ARICEA} AMOhEBIRGAd the fABNBEiAL b¥tPardBEAG essed as
el ongated " In a |longitudinal direction and one of the

a wimds togiteghite thediueixing part with dha eptisakfiliof the film

fixi arts.as described above. . To.fi ch. a film
tendt R g TiaBaroT & Pioeied o30S ek e pigrPapt feed
to {eoptichIMi. orIRAehSof bddt@MideOnédiBeraP bireddilyfd hBhbert ddéhgated
optical filmnust be at
in a longitudinal direction and one of the ends of this member is fitted to each of the film
fixing parts as described above. To fit such a film tension controlling member to the

optical film (or to the film fixing parts fitted to the optical film), the optical film must be at
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under tension while its flatness is maintained. In
W@ awe/064205 step is omtted, the problens of WaepPUS2Vd4/000976

deformation of the optical filmoccur. The film

tension controlling menber can be formed of various

materials but is preferably formed of a flexible

! AR, d, the

teas(IRH oBler thNFor IS HENENAR i RRIIROd, T o R AT ot
prohlems:oﬁslvmtand defarmatien ef thabgticlifmascw. spring, a piano

LR Gor COHRUH O SRR P PTRBIET SPH Mg g put i
prefgi‘riﬁlyitiﬁlaﬁé& $ieéjﬂ&1$1i3?ﬁat§iaﬁ ehd Mink Bnkidg cbhtréNihk ¥lchibePadn e

rectl roug connecti on neans such as a
varions fexivih mata:rtvés de:metlb'nhwwven ongcodbstionyirermatesialsrsacl age

A P A B A e
tensiBH EhtrBllin %ﬁ‘ﬁk?] 5% Ilﬁzhf]t‘&qit’teﬁ eitl&f diRedy I tha B TEEng Parkshe

surtace fixing part and after the wire
indlrmtlszthraﬁgh@orhactlomdneanasmmasaﬂdrshaped groove, the film

t ensi on co rollin er ed t hr.ough t
e S Hh Ghe By MecHan e SAGBEA YRR ges Siieddp the fim
ﬁx1%%€a}r£sé o[infef( ﬁga Vasrh ¢ 95\%ﬁﬂﬂ)twh1@ﬁ the WROhREaMdnbel fied is

by the adhesive so
defibbdhin ddivendeiih mhet sam&c@of t]l15 fibo fixing partregrdragiebihe voermbterial is buried

fixed firm he fil
intoﬁaé_ifrs@p”a‘?&faoéh o 185k sevBroline bR s e P ydate
adh atﬂfe A i/ shgsedfglraeve Qldfk A hfang tptaﬁ RSbiBAghtSnto

t
app'ié@ i XI'ng, e neans. hi's case,
con@ichwitle thefo;ihb&ltﬁlﬁﬁanﬂdmﬁemb Ibondanid@rthe adhdsive sb ithatntHei ﬁdrmtgnsmn

" part is entang] ed andflxrqu}{1 The? O Wwre portion
COHE%@PS@%?WVGF Fan h%ﬁl“’élr@P’@rf t S(}ixp%gur%@aés of the film
te I
RO e S G A

fixihg framb while @ tefisi@ns appllidﬁ Byhereweixing, driifkte ndans.opt thisalase, a wire
filmis fixed to this filmfixing frane. The film

fittedjagicpgpectipm meansstogan il ﬁrcgng%;swtmg e et fxeda ik piang gvire
por%o a?pg)a gﬁ"gﬁlﬁﬁhé &gsﬁﬂt %ﬁ? (%e%%rogffhaoﬁ’ﬁﬁ 1AEiof} fcont}(hﬁ?% member.

m and can vari ous nateria

SU | T tRerexna mp tirsfilef tehdien Edntmiliti nibmberfis eommected tm@]b ﬁlm fixing
not restrictive, includes a resin materjial such as

framag With flae teaulf thabthe gpticnl éiémy%ﬁaﬁ%tﬁ alis fadixing faget dhe film fixing

ﬁa@%%%rg%&la]fl%%aﬁegix f&gﬂfgnt %tt? ﬁﬁ)sag%@g %lute\?\é xgé]%?eh épomon of

the Bptefa€ gk hid bHELL foﬁlﬁed bf Vamohié iﬁaf@lafsr Suktaple ek anples yf fhasilm
sufficiently high nechanical strength in_addition taq

fixing ﬁannpghougtem@mstnqmr istlydes a resinppaenid suethes 3 gogylic resin or a
ol B0 RSP L B SOBRE S T o
fortB! ReRatdiH] @sat id lighit $n weight is preferably used.

The film fixing frame preferably has sufficiently high mechanical strength in

-
=y

addition to its light weight. Therefore, to produce the film fixing frame, it is preferred to

reduce as much as possible the thickness but to secure the strength. In other words, it is
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-17 WD 2004/ 068207 PCT/ US2004/ 000976 recomended to
add a reinforcing nenber such as ribs to the film

wo pooines20T ane or to enpl oy a doubl e-wal | strurCT/DS20049000976
the wall portion. The portions of the filmfixing
frane that are not believed to participate in the
strength may be cut off, whenever necessary. An

recefnBientied 4 Mt 1emSUR st E@hrbg ritk 4§ Herfﬂ %ﬁg Txﬁfnré%'r to
or the like, may be used to formthe 5 f fnm1

emplogreeloutiserall senchire rﬁmﬁh«wn@ pmrtme Ths pbnrom[e df thie fmmfemg frame

e e ol fertes o S ACTRRAE 1yt ey ey Rt i Rymsy ar Mgpeoary. An
arb&Eafryl fifetioR: suciPad ﬁﬁoId"x?gDﬁ:hs)ﬁhQ Qnﬁdhﬁﬂﬁg,'@ﬂle{ﬁﬁ(eo Fr&g Slged to form the

afresh and may th e assenmbl ed Tnto
filrg fiingaianes. sYihay theefilincBxing frdme hefoimadref pmetal amt@fal,tfoeexample,

i .
OnlyBe ﬁ'xfh'g'fﬂmﬁé AP be PRATOR é‘ﬁ‘elsmﬂcﬁﬁﬁj/ %n%@ '&Esregﬂﬂléd}ﬂto the liquid

nmenber can be connected to the filmfixing

crysiebdisplandevied, eid therframespomatrhalibe cﬁmg fex acophenodatiag the light
fixing frame b

fi t d,to the fil
soft P&f%fé“l o8 @ﬂw@e gty e ¥0S can R b pisdas hg frame.
Wh
efhd ik fén%ﬁh%@ﬂ@blﬁﬁg nfeRibkf %ger&l Hocttfih ¢ %ﬂﬁgl??l ﬁl%rfﬁa\%e in

or the spring, th hber can
acchidenergwith amoxtsymmbbctm gr exangde,ahe piand mire chh be Sittkd td the film

bl.e f d | h d f
xR e T SRR ENe P kG, rABbod Abeveo HbwKDa dymension
corﬁ%llﬁfgﬁﬁém@ér% HRYERANCS tﬁ@%i?ﬁgpr g gnér}g%e? @&ﬁf%ﬁttéc{]@ tht F 1 fixing

fixing franme into the
fanfei Hyrwelding ot serewdTaing. dit rsgfutth)ertpbemblmt@ fdrmn adsand;a @doop at the end

f‘}th e arrang &l}on the light transm ssion surface of
° ] SR FeRiraing meen 3 iouhé?pw Pithel efitryoaberanessiopmed in
advg%tblﬂgﬁﬂﬁg% eldoght transm ssion surface

for guiding ou t e ray of light 20 fromthe

| i gPrefesably,dle optn:at ﬁlns sttasiere atdoedihg wethe irenfoR s ed whie
[ ' j Accordi ng to another aspect,

| | ym patj on appar at us.
arr finﬁ%‘y %{%@ﬁ{aﬁ saiQReirfapeof the ilivaniaatjan wnit essensially including at
leas.‘;ciJ g%f%\ggl}]t"é’t@ﬁr% e ahdifhe &lh't rdhs n{lés oS 1(1'11?%01?@@6 the rays of light

I qU| Crys I'splay” uni
from Ithadight aduroe Inuthistcasel ke ihvdntioh PﬁIVhdHS th@illﬁmﬁlflatfoh%p aratus.
ill.um nati on apparatus, the illum nation unit of ?
Acqorfaﬁg tp anofhies pgppecy ﬂsepmafgnﬂewmyédeamhﬁ Hqd Icryqtatﬂ display ﬁe\abe when

r: t L ar.
the g%s s %f'n sﬁl?éun% Ag u&(a] qe ee% lijl?]e e(}ulill éla/ataf] a¥ H]él% ]ale)(ﬂ hg\MhHﬁmatlon
unigd éﬂmullﬁﬂnﬁtﬁ@h aniabf te illuhRati GOspparihisO Rl [T tddfib ahik Sf‘the liquid
uni Zﬁ nd, the conventional liquid crystal display unit

CW%?&#IS@ yifisipe agg i}r?equuaiscwﬂélrﬂlﬁﬂa}aﬂmbaremhblyar’auéalﬂmhimfte@d
a Ll um n ar at ug
kit A8 lond e RSB SBRRAS
conventional illumination unit and the conventional liquid crystal display unit can be used
either as such or after they are modified in an arbitrary way.
In the illumination apparatus according to the invention, the illumination unit

includes at least one light source and the light transmission surface for guiding out the rays
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i ncludes at |east one light source and the |ight
transm ssion surface for guiding out the rays -18 WO
wQ /0628207 PCT/ US2004/ 000976 of |ight from tPer/Usmyha/000976

source. Here, the illumnnation unit is preferably the
edge light type backlight illumnation unit or the
per pendi cul ar type backlight illum nation unit. Wen

ofhg}ﬁ frond tHeMighRtduRst. apRarad Hﬁmhﬁatfoﬁ B8 Y5 RAAS g,ﬂge edge light type
| arge-screen |iquid crystal display device o

baqkhghte\ﬁummamon enittoh éregerpradidilentyae bagkiighbilokiinagton unit. When the
t rt | ar | f bl

i Apnerabip o el e IFEp G DRGH ot I%EPgayé’P‘élBF gr20

1nch5k9$rliﬂ&\‘é thB BefpRhliONhPYpe GRRE FlttlHﬁﬂhﬁmoﬁ ant e L rre}?{ﬂr%ferable.

| east” one I'i ght soudrce, (2) 1 ght gui
h av ﬂ"hg edgtbdlginatypeé)adﬂ@helllﬁmnnagmndmrtgpmfatabtyﬁacludwhe fifllowing
[ dent thr ough a side surface with

C

Co@ﬂﬂﬁﬁgn{g’f( J6ni f orm | umi nance, having a 10 Ii ght

source ananggqeﬁﬁoh@g RsexkLE ty of the side surface;

and (3) a’'light reflec%mn el’enent formed of an

i nsul ati & nat éghmmdesedememﬂlavuggdnamaimswface) fprasslitdheut the

| i ght. source_ and .capabl e_of i, UCI t he rays. of
rayp P R (REUR GHAC S5Ece Pt b timalg o Nipisgice, having 2
lightABur@b aﬁ%g%dllh@m:t roRinfi tl?ess#@ﬁ]rfabé ;Shgconsti tuent

el ement nay |s osed on on 15 'one of the side

sur f ac es(3f t h hghh rgﬂect@ulehbmeat ﬁmmnﬂ of hmtnsuhtlggmamﬂal ¥o

rec ul ar, or di nar | en.enpl oyed in th

e
arrieE A Pt oD B Bt SoREE R GheRE ob MR GHE 4 gt from
thelligﬂhéour&qﬁﬁ'tgggﬁ€§urfad%| ternatively, one or nore |ight
sources nmay be di sposed on the opposing side surfaces
of Oheot ingi'ﬁt lightisoerced st first ddstituegihdlert et mshbadigposed on only

e di ed on., all the four side surfaces
Oneo?fr{g ceyy 915 (@'é ighlegridn clement that isgengrallyrectengyiary agdhas
ordﬁﬂ%}‘l%plséeﬁ%m %’e‘d%l elﬂlﬂtﬂﬁxaﬁgn %Qﬂgitussﬁﬂﬁ 4§ ﬁlehb%.éf{hglt and front light

various Ssi varil ous s can be us

apﬁﬂfamer Altedhetivélireonapp hiogali gl @omf:ed ey bé HigpdsRabh @l opposing
aratus as illumnation_nmeans of the display device
Sld% é}gfﬁca%oftth% lightgyide dempentaThe figh sayreegmpy sempiémesiedisposed on

all tﬁh}ﬁﬁgﬁ%ﬁ#ggdﬁmgh§h2ﬁ0u|a ht sources such as a

uorescen y a col d cat hode-ray

t ubk theé pehotied d)ﬂ'ﬂie iﬂv@ﬂﬁorﬁ Qa8 kirkld O light ®uldedRbving various sizes
emtting diode 25 (LED) can be used advanta eous%y
andoggriope ghages gandteaised- nHowever) when the gmhogbgm ebthe dllumisation

o BB ol b O ATHEAR R0 Sy NG R i
deviek ia faken 1186 COMEM dratonfiBadar Behd s4fitcBANRA a8% TudEksbérf amp,
guide elenments (for exanple, glass rods) are

parawﬁ@rﬁg@a@olé athpde-siydubserrdosdilic Hightseurces gitvh agailight emitting diode
(LE%) RBE ug\édt ;{]dvaﬁltageously. Particularly when the dot-like light source is used, a

sufficient number of light sources are arranged in line on the side surface of the light guide

element so as to accomplish desired luminance or rod-like light guide elements (for
example, glass rods) are arranged on the side surface of the light guide element with the

light sources being arranged at both end of the light guide element. Examples of usable
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i ght sources being arranged at both end of the Iight
gui de el enent. Exanpl es of usable -19 WO 2004/ 068207
weERONANE2004/ 000976 |ight sources other than theCTobm04/000976
cat hode-ray tube and the LED include, though not
restrictive, a hot cathode-ray tube and an
el ectrol um nescence (EL) device. Different kinds of
light! BticeSOMECIBEN TR 0R] éEa@hoka%- b‘)ﬁfﬁge hfid fh@'ﬁEH‘ RlclRM3,; thongh not
whenever necessary. The ui de el enent as R
resgstivec lod nathpdessiyttute mdmtelecgomnmsaenop (Ebx dmgi.l | Rifferemt kinds

of ] s&tPerifa 5 Pe BHAE Sertbinafith. mihyh e e R e dgn t vpe
as mﬁllgfttgﬁme@&ﬁerﬂ%ﬁﬁle' s@c&nﬂ'c’éniﬁt@érﬁ eﬁﬁn&?ﬁ% @%’Ee%ﬂﬂgular

can be Used as a wedge-shaped guide plate
and/\md@ agdapegtoysly @lseqalnah@fom ol s eidetpiae.nThb Bghtgfuidersdement may

be o S B b SR R bRt tbef AE N At P el erdl b med as o
weﬁgbr fRabBeBHSIB1afl "' AGEthe RvddBE sipRX | gde B1RE isWRLE ind l!ﬁ.ﬁnber of the

|Tght source is set 10 up towards the opposing side
lighfisofige may\luﬁemlst e anldlthmgméet plote 1apip<pc®tms1chacfanmbmtgatt the

ifigese g@gggsg s 5o i Tar SRy o ich fhf gt source s set
up @dvyﬁ&ﬁheg? Sl@@é{ﬁfa@e it is preferred to forma
i on

sl ope por such as sawtooth protuberances, steps
or Yrhsovesillomindtionlappgiretug acadediogito the ifvaatomis usbdaad thg bhcklight

el ement and to ref]ect the s of
in {5 E&%&% DRt 8t 897" trailéff’éﬁswﬁéy&?d%%‘lﬂ%ﬂ%/’f%wﬁﬂéy ffdcs it preferred
to BBRASIS polorieh h okl AREHOIBE Rhoo o] B 50, B i tiphe
guiderputssuelate ofatie hgkl%mdn‘ dlermert @ad anreflbe the giys oﬁhlgldenmdent into the
ef fect essabi|ity aken into

SIOEWI%M%@% Q%ROSII\EéWHBQ?S(%Bﬁ%tSW&faW&t erials such
as [ I
o 1313?1 ﬁ%:feﬁfa;sgcgh%% ug%d iZ)r %%;Ygg]@élpgg gltre]:g’xen{ SDSIIOH% ?éithe% do not exert
advemllmﬂmnesm ths dighQ@qu&at e pio)tesshlblht}gla fdken into
naterlals such as gl ass can be used in place of these

consjdgeafipg, hoyeven VANQUS RipRER alAbeaetiel %alyacmrem # golycarbonate

0 & nt
s RApA SRR SR Aol ARG LA BT
adviahtagdduglyt Is@rgsaie maldtiald sughbs gledslas be @@ecﬁhﬁfﬁ@ﬂtof fFR¥e plastic
have any shape so long as it can allow the rays of
majefiglss WhensHenngECSSAYht source to be efficiently inci dent
25 ui de. el enen .
’!r?]ﬁgctgﬁggg nst é?lgeg'lt g%gie 8 él?ebhghl??eﬂegggn e? nt th nl§ Bse Whlle being

) ﬁ’fungecﬂ&f tateheuinpdse WeMiht sdies. |T1@highf féfﬂe@@dﬂ @Iemexﬁt&ﬂ@'ﬁave any
preferably has a sem - l'indrical shape or a trough
shageapleng %ércém alew theyays @témht frem| the hghirsogrc@rt@h@ effigient incident

mtc?ﬂg @f&% ATFLS f¥heuﬁ%“ahq lghf?ie Sre[ngln %Ifl cgmpac s an moicﬁglhty are .

ame way as
taken into consideration, however, the light reflection element preferably has a semi-

cylindrical shape or a trough shape. Therefore, the light reflection element can be
advantageously used in the form of a lamp reflector in the same way as in the prior art

technologies. Incidentally, when forming the lamp reflector, it is advantageous to use a
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technol ogies. Incidentally, when formng the | anp
reflector, it is advantageous to use a -20 WD
wQo0628207 PCT/ US2004/ 000976 refl ector fil mPOr/msmoe600976
an insulating material and not substantially
containing a netal conponent w thout using an
al um num vacuum deposition filmor a silver vacuum
| etal
relepigp il HsRq ol 0 Abin A JRE AR Subituckiafly bORiing o met

compdreft WaBout hgngmauIMmmg v;acmpn de]gqsmom film drraswlver vaeuthe
probl em of the prior art fil

th
depo@ltl@l% filip thatrap begoarped & thedaep § Fﬁof ﬂ%ﬁiF PERE alg EP‘:‘:%‘SG thisy
L e g P D LT e
that fHeef1@E ldkyup the ldmﬁgeaﬁnmm ﬁrasm tihealight gourae, end bcaukethic@lm does
i ntroduce the rays of from

not ubstantially leverduginange ef @F TeS°P¥°§h %‘Jﬁa a?fbegp"é R Py
forn}eg P?ec&%bfaﬁﬁ% %ﬁgéslﬁtﬁ hhg{ fﬁ?%lﬁﬁ&ﬂl% {R8%ys & 1?%}1% 53R the lighEsource

reflection elenent is
into @ deduk-Mcd of the tighf guade di@nentlvith aaljpﬁjeetcbrr fattoeof atdenst 98%.
film The multilayered reflection.film 1y & dof
mulPraferahle b Teflaniordiim asthq big ffef%erl%?lﬁmegwé generally formed of a
e ( "
ot O IR e O SRR et SR minr

ﬁlmm:pm%my&ﬁe terSihiBalate QIPENXmalptse;op&ymr oo EIN)i |0Ir aymrl’elayered
lection filmmay be used as S%égénas g il g
lamighiafdmafSEN endhagdiptasse polysipEsar (SERg (OpPEEEREy uch a multilayere

oYty LB SHEPRY L i

propfe@tgr' @x@t‘éﬁfauffél&fﬁ saybR sbp;ﬁbiﬁ‘ﬂlapéd Btk ehlapmmfd)het feflectnsis geepared
the support. Bonding or _ stacking

t
andﬂimmﬂ(t(é@r laxmeybe berded or slapkadpmio @@é“%ﬁlP %&ﬁ%%}’@ﬂ Bogding or
oub .
sacf o R D500 Slas Guay 5 of SRRlyR00 o F0AME cobieh
adhgevetglgé/ant ageously used as the backl ight inthe liquid
crystial display device and other display 20 devicges.

Th e%ssie@tzréaedtaheva, the itiupardtion ﬂﬁ%ﬁﬂ%ﬁ%@r@%&@r@}? HB’ cpidon ‘F?é1 be
t b th
o ST BRI G Bk ABEALAE FRPRE i

deviceyr titre RN ilk@RIatich zltus éﬂb@fdlﬂgﬁt@ thé imkehﬂitﬁ:t pmferably has
apparatus according to the invention is used as the

the Beltlceflaption mentber Firgied of e nhdiétaysredrrehession naateriad go dedourth
prefer?bl% on the side surface of the |ight guide 25
COH?FEWE}EFE’H{ Br than the side surface having the |ight

SO uWﬁ@n 11th§}ﬁmﬁf191¥ abatud 286:R0fg to Whinvéntidnlieised as the backlight,
prefera y on al e remai ning three side surfaces

the #plet reflectibe ntﬁmheo A ch&pq%atpre&frahlﬁ en thej sihet sugfigpeief the figltguide
mer;lr}gcadﬁit Sefr Iél?%é{ge? ?13% rslllxr ace h \r/]ltng Echeef lkg%% tscl)ucl)'cr:]e fTEEHbS{oxn{Rmhepe%f and

further preferably on all the remaining three side surfaces and on the bottom surface of the

light guide member. To distinguish this light reflection member from the light reflection
element described above, it is particularly called the "light reflection member". The light

reflection member can be formed of an arbitrary material so long as the material can
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el ement descri bed above, it is particularly called the
“"l'ight reflection nenber”. The light reflection
woreosbess2ean be fornmed of an arbitrary materi al PGDUSIINgG(000976
as the material can -21 WD 2004/ 068207
PCT/ US2004/ 000976 exhi bit desired light reflection
function. When the nerit of excellent properties is
exﬂl% @E‘suretl MHoft £ABSHoASuAtioAN, WHEIWRY Berit bhékckll@fproperties is taken
l'ection menber is preferably forned of the nulti-
mtd) am@datmf heetvienthe Hightreflectipe meayber ispyelambiyermedypf the multi-

it A e e
suﬁa@[@ Iﬁﬁftlelailérle&'}&fectﬁ)&l ﬁl%{ ﬁﬁéiu@l@% n%l’élflﬁ@?éﬂ lﬁﬁhhrﬁit@ﬁﬁl? EMN)olyethylene

and 1ts copolyner (coPEN) or a nmulti-layered | am nate

teréptithmlasé (PIEN) arglrith copelyinet é:mPEN) poamtyd@n@d(lmte ffign of PEN

%’?ﬁi&)g ecttlrﬁmplf)’»}’ét gf@u ,E[g)f g elg%e% 6?18% it Irgference isto
be BiPlJ 108 tseRstrE @R Yapandie Na‘&nﬁéﬂ;%ﬁeadoﬁ (K'Bﬁyd)'NdJ H@Lﬂatsm n

apparatus according to the invention, i ght
r ef retheiibuminatomraparauscaceording tg the m@mt@m ih@ highttieBletion element

and {5 PR EBR GHE FPTH AR FBPE UL TP P T il
laMqueﬁ&ﬁBn #lihehd n@&‘é‘chzela 1&@@%11%" Wethic@th otH&k &uch fa construction

possi bl e to render the apparatus conpact, to reduce
makbeit posside toofendorpoampatagus c@n@aptottsneﬁmq thg/ number of components

roduct.i.o Mor eover, the result th. can be
anf ol e pReh R diplotiac BaceiE Sroneh Sl Aieysved
Paftfctl aﬁ?tb'e&ﬁ‘lsé {He'ﬁlﬁIEQde?&f reBBctfontfilliHeRd %H‘PM cuRiR6 8Mall Pieces in
mat c t he shape of each part, handling becones

matehswitia thet shapn:mfreanfepart dnﬁn@mghmmnt:ssea;ﬁﬁ agchprotimemassefromponents
wor k becone SO eas ec after _one sheet_ .

and R RRETION 100K BERE S0 A SRETCEL AR 19 Prof T mult-layered

hg{?ﬁgﬁ%ftgﬁtfﬂﬂﬁs g&pﬁfélﬁ éa%g %&v%f St:1'1191 g%t@ a Ed}?énn’iﬂ%d{hﬁﬁg% El?eq{fght guide

elegieﬂmstvheplbedgm the &frh ez give ltheelﬁ@tlmﬂeCMIdeleﬂnentl anglhe 11ght reflection
refl ection ndjng of the lig gflectl

megishePORGNE A thﬁﬂl@h& reﬁecftwg totahe it el atide PioTasat g e carried
oup%}ﬁ gﬁﬁfg%ig%?‘zﬁf ﬁle 'St%/c{i;neﬁe%rta&g ’éﬂ %golﬁbfe %ﬁte? d%é%‘?ve tape when the light

refleefibe aichnber dmsgiet bylnedf ot tl’cwshapesmtaﬁmhgpmpbhg o hppedetermined
r et ai ni.ng @’Eﬁ‘ ert of a predeterm ned | evel Bondi n

levst. Bonding lghi r&leGigR ToRPASE £ B CAREL e, Oy D BIRE g\adhesive,
€
oUEL 0 P b AGK) b ARG BO0KH o s wors,
cadt IR IigB tranghgicdiom &ctongoa partgt the ‘&HGlmoS fhedmnﬂﬁgtsﬁfface of the
to a part or_ the whole of the bonding surface_of the

light rgﬂ@ctm@fm@@b@r@ﬁ thediehé guige CWH‘F i Eheupgiase Bicdplertion onte

bog&" ﬁg hrﬁ?g?cel 0.3 ‘rgrﬁﬁ n%aq #a/%p b8§ g%rglgeaér%?ﬂ e rﬁ%ﬁr faﬁ%ﬁhés?ve

ha?ifg A4BRSVE 1nd&§\ép§l@xﬁne[t@fdtﬁ6 kdfetivhaux apme thr@il@e él@ment
the refractive index of the light guide el enent. Wen

Whenethe lhghtt guids dementanemacTylic pn et Proerls, ap pawlc tpgadhesive

s\é _| c type adhesive

can ée gg’vantageous?y

In addition to the constituent elements described above, the illumination apparatus
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can be advantageously used. In addition to the

constituent elenents described above, the illum nation
w@ppane20s - 22 WO 2004/ 068207 PCT/ US2004/ 0009 7BCT/US2004/000976

according to the invention may further optionally

i nclude one or nore additional constituent elenents.

An exanpl e of suitable additional constituent el enent
adcérding to g inveltidnushpfrhaysftiondiReinkludB bnd blf ﬁlHl%' RWitlo gle r

IS dlsposed on the bottom surface of the light gu
copiityetclengante oA %mplp pbstitabls adilitionsli constisheritietpintent is a light

R T R

guidy ¢lendentPedfdceiks drBbtes BFRBIRI O lighiShilPtenRht S5iA
dot pattern, e?%fkfron1mh|te paﬁ%t c&ntafngﬁgggr%g%nmﬂand

mgjges dﬂﬁﬁﬁ%lmlﬁrmt]&ellmhédlﬁl@hn dayesidn beaforrhert 1ntmvar10us patterns (for

li
ex3ftold, € e T Qb4 SRR Sm O nettgpoiniag Semio or
inbigysic ,ma’ﬂer[aﬂs dﬁich Rg sies, RFuBUGTHRSHRNRH §88e, sk BEécp gtc as light

nmet hod can be advant ageously used. 10 The idllumn
dlgbﬁéﬁ’? mrugleéc% fetithgpch @ lighediffusiendayen apamtide Hmthdalesuich as a screen

h e li ht type backl i ght
Iﬂﬁgﬁéﬁﬁﬁg ﬁﬁymg Pﬁ% 38i cal exanpl e.
| nCI’Ii%ﬁII@thidétloﬁ SparRtBs &%Bﬂh&guﬂo%e nBRRAekd datti ed above about

illum nation unit can be constituted fundanenta
the pdgedighitypadgckdight Hlumsnhgion unijlas theytpeiclaskinplph thlcldentally, the

BT ERl SGR BEEGRBF Bl
w?xa@ fRe@dge Qv gie)b b@&hgm fihRchaR8H ﬁhﬁ! dho]agP Tﬁk%gga\ﬁ}géﬁéﬂt%smon of

ther provides a qui d crystal
theyHighd ,so@pg Fﬂ differede vTIwedotwathle rgtatlbd e}fpiataltlbﬂ wil bt baditt@iherein.

I h t he backl
11 e NG AR Biobiead Agc PRl olSmbidevion onstnar By
deSieed RSthd the Mat GO W &8t anlilGminAidh qPIﬁaertﬁE ﬁsl e&@lpz)gh th the backlight

devi ce according to the inventio

lllmmstwrumlt arvoutimy erthe orvahtidmastabask fsmézicﬂ light §cﬁ@¢mol ogy.
he case of transm ssion type_ 20 liquid crystal

d| s;ta‘h élqa‘é\ﬁrxséaladﬁ%’ﬂay éﬂ?ﬁ%cor‘élﬁé % thedRyantion arey have any
coRRRRBEIGH bsnvRRERTS

as alback surfgce |g tl& g@ﬁ#@éﬁgﬁ{ ?ﬂth%acgs{ Saﬂtrr péssbqn type
hqmdl aryptal dispiayydsy ik, foa medmpiavhagluanisitiontipyaaius AcoMiah tdthe
QU|d s sandwi ched. by pol ari zation | at es

t al
mV&Ht %ﬁyfg%rgsed f5 4 baok sueeediehhsdyees on aher @@Faeﬁ of y Jiguid
cr}Jsia%'érQl ALY a%%gtrlg!tﬁgllﬁ% Va' l‘f id cr&&gt is sg}led\xlﬁé}ll i%l&atlon

appar at us i'ng to vention can
plates onletibeidés. Zh tisakakaocta bdngt’tfansl(ﬁ%ﬁ)ﬁ tope Tidied B@@t'él display device,
ﬁce of, the liquid crystal panel. The liquid
tog Hsﬁé WRingtaR Flppar%t%ﬂmdsn&f@tth?;wmm C&lnlbﬁ disprsedens theback

sulifaﬁcg lighV&RtdeWh B HadiSsubabd o4AQ Wil %ryspa St kirhd £ quid Crystal panél

itself is not particularly limited in the invention and is well known to those skilled in the

art. Therefore, the detailed explanation will be omitted herein.
The liquid crystal display device according to the invention can be advantageously

used for display purposes in various household electric appliances, measuring instruments
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art. Therefore, the detailed explanation will be

omtted herein. The liquid crystal display device
w@ewaenei2ng to the invention can be advant ageouBtTUS208€aD0976

for display purposes in various household electric

appl i ances, neasuring instrunments -23 WO 2004/ 068207

PCT/ US2004/ 000976 and ot her appliances. The
ardgthérepbliaie X BApHcAfont dk8Bmbied BF theQigyst I

devi crg@paccor di ng ptpgl the i nvgntl on, q%ﬁ &kSt?lh(g%lg%éevwe
ageprdingtorthe vpRtion, thesely &@y@mmmstrmtwm iaglude u«nhpaahdlsplays such

aSCCSGr%(léfrég r%? %1$§ e 1ngb| l ggn efg?nip t\'tlg{a]od{:aglréerpg% g}gétabpaglbqrg% gtc to
laﬁgbcé&alaﬂls@ﬁyﬁ [t | asgféfﬂéﬁﬁl%ﬁlpﬁfb?s iRl 8V BIoRFecdi REE YR ﬁmc‘uon and

The functi on and effect of the invention can be

efésehphihe dtyepemeansieomos exhibitebwhenissd dorslpteayssal alwptvg's havmg a

to .30 in
RE R P A0 Minfie B it i1 SR AR G dipiouod the optical
film kellfkelyao @6&tr . The illum nation apparatus according
to the invention can exhibit its excellent function
and Bigidemination appatstus e¢eerdingtorthe inyehiieuuéanh exhibst isd excellent

L L R 8 ook o DR GRR gb dgél'ﬁgﬁ §fha i o
pHOtGER&ISr alptited thaittdrds SiratSb@belBRNRE 111uhﬁﬁatid d}ﬁ?bﬁﬁfs'lﬁ) Place of the

aratus can be used advantageously as th
llqlil‘g Pwstahwrslath@sﬂlummtmn lapprratas carbeappd aatausagam(sdy ali the front
e_.inv on. can be utilized.as ht squrce

h
1ids? gt R G Re AGpethen s Sty o rveplon e be utized as
thél @ghtGBurc
oS LISy O A REBERL S
illgmpinagios amerMe myentien camrtenttidizedak a’rbghttrmmtor of various
%aaExaég) A% atggcrlbed above, the invention can be
T SR M¥Sout in various enmbodi ments.
Subsequent ly, several exanples of the invention wll
be explained 20 with reference to the acconpanying

[Fdamplesigs. It is to be understood, however, that the
mted by the fol | owin exanpl es.

Foc1 + Asgesiiod hilye fheinraia s be alvapteRoepracd out in
vahib A SAb REhORs ! XS n_gﬁegﬂzgse%rﬁf&?amglé% Qljletaﬁvgrﬁlo 331'1;1 bg explained

according to an e Prvent i on an
witlsrefergree s thetaco@mpanyiy driwinghalt kd fo@atunidbrstodtadvié¥r, that the

uni.t used. as back_surface |ight source in the Iqu|d
inveRtigp {sd4okf m’dl‘iegy? fodlgwing Sin Fig. 1. As shown in

F' g. F1% 14k Q@eét oA ‘ge\? élietlﬁltlcghﬁﬂo%n 5 %féfs%lls?s(i)on e ﬂquld crystal

l'i qui Crysta pane
display device according to an embodiment of the invention and Fig. 2 is a perspective

view of a backlight illumination unit used as a back surface light source in the liquid
crystal display device shown in Fig. 1.

As shown in Fig. 1, the liquid crystal display device 20 has a liquid crystal panel 21
including a liquid crystal cell 22 and polarization plates 23 and 24 sandwiching from above
and below the liquid crystal cell 22. An illumination apparatus of the invention comprising

a backlight illumination unit 10 disposed on the side of a non-display surface of the liquid
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including a liquid crystal cell 22 and pol arization

pl ates 23 and 24 sandw ching from above and bel ow t he
wo p@uioeB20T ystal cell 22. An illum nation apparBCT/ESI04/000976

the invention conprising a backlight illum nation

unit 10 di sposed on the side of a non-display surface

of the liquid -24 WD 2004/ 068207 PCT/ US2004/ 000976

cr9ftiSpank] Peal anloptiodldilastdR ik Rblukive BF 8t BIB%Fﬁﬁn 5 and arranged on
Inclusive of an optical film5 and arranged on the

thig hewilighhtlluminatieinrvaiti 1ris proivided go ihs lmuuwramﬂ chs:;alméewce 20. The

ob 3 S BP0 o PHAE b oving

filai 6-27at lak ﬁb{?@?féﬁ KB PN ¢l Gilm 51 dofbtRuids Be cﬁv‘ﬁcé{ﬁﬁﬁf stR@fure in

The optic Im5 constitutes the optical fil
ccgmblg@ttqmvgth Alng figmgipartsta Blim tensibn ﬁmntmllﬁngmmgbpxammisa, filen fixing

bl RIS LA T 0 st By ol o o

filin FiRind fiasnd amqqgi filHM@e x40 @Sink folﬁ%acﬁliéfhmlflﬁxﬁhﬁ%n unit 10. The
frame and is further fixed to a casin

baghh&htnl@nnmmwruwmt]h@ hasra diffusion plateThen 1tb tight! traghimission surface.

nm.n di ff | on on its
Sipi HF PR Ryl 8 e Mot baagt T kiR b bt
refeli*éhcbé GididetafEy éi;ﬁénaﬂ@ﬁ Qi1 Bd hér%bﬁ/‘@lln tte‘ﬂnown froma
number of 10 references, its detail ed expl anation will

be hés gipyroniftig.&d theAaclsl@mt\dlunmnﬂlcgl urdt, 10t ineluiesckiecghgular light
on unit 10 |n a.rectangul ar |ight
guéflllﬁ }ag’te% Iig t SQUICES bﬁ]fra% pIO)gF]llfgr? qpposipg Side surfaces of the
pdMrivatioh hMtcot, 14MS r QRPN b éir eéh'é' tfoae?l@%nggss e ht sources 1,
pol ari zation plate 2, lanp reflectors o arranged sa

respscevadn epd swiltihayetddghflection rﬁims 4 Brrangedsypethé side Ism;faoam df the
4 arranged on_t he side

[ti-] red.reflectjon fil
oot Gt heving e dieilectine By pEbos HROR PR ebon the lower
; . . 0
A TRy 1P B0 0 oo
endra‘lﬁql‘smosurfaayer 5 arranged in a dot formon the

entire hottomsuyrface. In the backljight illum nation
uni tmiwb%ﬁngégt' watien wih Hyshormen thedraring, the reotapgular light
l; [ t
st 18R 18kEmEaboP i QPR e e Bty 37 Rt efppomy.
Tlsad1ght gmirdss ararmngmﬂomﬁhe the sitdmmsme osmeﬁlgﬁte@l@é plaRe are cold

de plate are cold cathode-ray tubes as a

Camoaa*wé‘?t%?st?é r%é%%fé?ﬁ flyoressent dweps sad éawnag{mﬁstteqeqldamgth to the side
t f ] ect

s it B gS e AUpAESe sl b ARG LS54 i fomes

of b nr[mthtmgina&mml hadh@hllgh GighBiedlbdtin ﬂa@pen@g)fbemﬂ th&R! concretely a
reflectlon property of 98%or nore, concretely a

mylitleyeredseleciton fdm. &ﬁ refhecter) fHm iyhendedfbysatadhesive tothsinner
suf?2Rdgd slaﬁ%&f]h Sb eshO) cfngges I Beg ﬁi}bésm%%ﬁﬁcﬁ%&ed reflection film

support CorTespon
4 armhd ond 1®y¢ fc&dhdf Ridpaefledist F islffled to the remaining side surface of the light

guide plate 2. However, the support is not used herein and the film is directly bonded by
use of a transparent adhesive. The adhesive is applied to the entire surface of the multi-

layered reflection film but depending on cases, the adhesive may be applied to a part of the
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4 as the one used for the lanp reflector 3 is fitted

to the remaining side surface of the light guide
wEb@uee207 However, the support i s not used herBCTUS2904/000976

the filmis directly bonded by use of a transparent

adhesi ve. The adhesive is applied to the entire

surface of the multi- layered reflection film but
surB8RERH REbROcJafRiSRthedivita %ﬁdﬁh 8¢ by Bsd¥EH phRe apMeia@Besiw. a

part of the -25 WD 2004/068207 PCT/ US2004/ 000976

sur Figcss pplan vitoushosingait lélmeﬁhl@mapearmp acaerdingto upistprred

f.the

adh
emb iR Pt o i pariofel def s hedtpe v - v ot the
nluﬁﬁﬁaft%ra%?ara@@‘@,ﬁ@lwml g03. ABear Bu/@idetstbdomsn Ficlle déhwisgsathe

sectional view taken along a line IV - IV of the
illuiihatienragpanstus 2 ﬂmmvetmlos inslwde p pripgndigulapgype harklight illumination

t th i.] | t
wib53ees B BREEHROESE) DA FRe abdS BB Tt e 11 and
an B?’tl?:%l Bae kirh @le 30! JrE 108dnti0R dispBidd dhaue Bgcmgnd iUGAkiain unit 10.
ght sources 1 arranged on an al um num di e- cast

Th@p@‘pﬂghmaratmb baghlighptillwaination wit1Q u@tudc%a Behtcshffﬂm@n pla‘te 7 for

I RN g N —

uni¥! nAthq%lQl ér?ﬁ!ill%ﬁ'@a}auﬂlt bt sheivhf 14 Fhu@lier Iﬂ'is@b&d%nftﬁé optical film
l'owi ng the rays of light fromthe |ight sources to

strwturf: 60k yxmaulng«bpmutwsldewthmfarmca o Rt Lon 10 unit. A

qu d cr not .s s furth )
o SSheedbitica s Rr i b SN Rsctignaigahy fustrated
exa‘?ngﬂé: ahRedpal @a‘ékﬁé&ﬁllﬂmﬂnﬁhoﬂ eliesfNESe bohsbnt demEM8 other than
per pendi cul ar backl i ght [umnation unit 10 is a
those stewat indhd dxyawuﬁgsmbomtmdtlorsqun lthean tiat shewuia the drawings. For

backl j g i1l um nat on unit can have con 1nat&ﬁljjent
oxaaRfdh Qe SAICE (2 haye raius Ko 25 FRpEe Ryegigph of the
[ h
cdgEiR BHE bkl PhIYRlnddof k] The SAMELL ek I AR 000 by die
castiag amndsuraxXpinathreedpdcts dﬂ%&emh anyd moldabﬂlty et madiggeforingdbf other

pe backl|ght illumnatio unlt e casin
mojah Greici AR S frs&ilwtwl%.@e shapstqfribe %asm&ﬁ %Paﬁ% s arbitrarily

PR PP R o R 5 i

wall hﬁ@(&uﬁfortri’b@ nmerﬂ}teﬂl‘o denwdibasahadiged eeantpley @fithé yasidgn

consi deration of the inprovement of the strength. The

wal | portion may have a double 20 wall structure or

rib

o BERS b HRGe LOBE. AT LSS0 G
filth BQlaOﬁltglaQWO Iﬁyérﬂd Sthuctigt uf £loder ﬂlgﬁt diffusipd ifitrals- 1 ﬁnd an Wpper

having a two-layered structure of a lower |ig
lurgipgfogdmpreving Hins54L. Jhe zap bepisen the tei fHans é%ahoh*bf)@\ﬁnﬁg Film
ﬁx%p@}gg Fu% fbtgaeto gﬁé’m{%& g\@ﬁgﬂegalg)%{ﬁ%oééag%?%&l f uin Be Burustrated

fTXing e ou

exdRple ARehBlsiPar fot) Bf ﬁfm G pant kedltteditb Bﬁpﬂr@ssﬁi@ortlon of the
illustrated exanple, tvventé six in total of film

optidak filg apdita @caﬁeeﬁm fixisg Toe lap fringoags s1aybeifiied 6@ opléhe four

corners of the optical film when a sufficient effect can be obtained as will be hereinafter

explained with reference to Fig. 9.
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optical filmand to secure firmfixing. The film

fixing parts may be fitted to only the four corners
wo@bookes2opti cal filmwhen a sufficient effect PERUR®04/000976

obtained as will be hereinafter explained with

reference to Fig. 9. -26 WD 2004/ 068207

PCT/ US2004/ 000976 The filmfixing parts 16 are not

par trhé Al ixing pamstlecar@m pﬁﬁﬁcumﬁyﬁlﬁ{m@naﬁn@ YeS8ied of a resin

material or a netal material such as alum numinto an
maggrisl ot amngtabhratesial $ushtah elupdsen dfto eh arbiirary gbapeatle the case of the

illl%ﬁg@ngleedg%élaghgﬁip giﬁ(l X gt %fg%gglegfo% gfrgsérggﬁte favgfkggag? lslPlaped
grdowe offh Bepth of MOut BNt B éi’fthecﬁ’éﬁteiaf)f bicSofSHshARaS aﬁ&q tiickness of

t hi ckness of 5 about 0.5 mm fitting a wire
ab@ds At tmy fikting sawped 7 corfistituiimgfai am af dssfilom tension wgnﬂrcplhgg member

g i gD £ Y COS B AT Rg L P EAEiim - ellgh he

ad@dReshot@néwet shown). [0088] When a net aI plate (for
exanpl e, an ‘alumnumplate) is used as the filmfixing

[0Q88ft, 10 the filmfixing parts 26 can befixed as
sho in Fi t o _use as mf|
o e patntsts (ineRtsho 5o SoRAVPRED) skl pobeffacua part
the‘ﬁlnﬁﬁﬂﬁ@bﬁ‘t@% ARV fidd3s TR inli8. 6. CIBRk8b u@é asoi‘ﬁlrﬁ BQing part, a
surfaced is first prepared. After the wire
0. Smmsﬂmkudurmgum Patethavibg bheslidpedrgroosesf ademb nf ploduit Or3gnm at the

cerf e 1 FHAC 5, DBy A9 e Qv Katorisghiig & pact of e fim

ten@idR ARSI meDBXE is cﬁﬁéséﬂﬁfﬂ?@@ sRhpdaBodV el Wird PF AlEihe film
15 opposite to the surface havi ng t he V-$haped groove

ﬁXa]gdnetmlBBr @ptarcBked by tire BdlmseHOn M, thdmfagél of the aluminum plate

esi he filmtens cont r ol
OPISE BtfHE SUHE e RS AP Ve g GRCapiin § e hoded
thrQiiH hahddekim 5 under tension while maintaining its

|atness. Therefore, the remaining portion of the
fil The¢ hs rtemmmnntmlnlhg ngpniverb® fittdd to the fibm ity parel6 is for

e
rengﬁﬁmhg gﬁﬁgl&gﬁfr%ﬂee?ﬂlg?feens;i&? ?96&1 ogllnjie:é Igemﬂerolﬁg gt T u@l L ﬂ%@lﬁle

megfhet hayigitie ﬁlmemsmmmonmgtmdwmmg, i\ IcSﬁt@ﬂieé$ﬁsndH thy film fixing
such as rubber. The flexible nenber. of the film

frapg ] §ithatishdiie nef shomg indimdr Lramile; of heciinifile msntisr e floxible
coll B6L 604 Wi MR ' ORBR fehfg B s s o ruber

Thel fisxibkatkerhiedr \wé et filaetehsiox cdlt1lim menbad mb)y?bé ¢dnitiected either
fixi ng part. The distal end of the filmtension
direcskytte Enel filgfiringparts 1705 20 QienBeotien mMegns sihsas jaryire may be further

disposed between the flexible member and the film fixing part.

The distal end of the film tension controlling member 17 is connected to the film
fixing frame 18, so that the optical film can be fixed stably. Though not particularly
limited, the film fixing frame 18 is preferably formed of the material that is as light in

weight as possible and excellent in strength. The shape of the film fixing frame 18 can be
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fixing frane 18, so that the optical filmcan be fixed
stably. Though not particularly limted, the film
wo pooines20T ane 18 is preferably fornmed of the nBCEUSR04/000976
that is as light in weight as possible and excel | ent
in strength. The shape of the filmfixing frame 18 can
be -27 WD 2004/ 068207 PCT/ US2004/ 000976 arbitrarily
arb?t?a?i%ﬂf@f?&ngéd} Qoo Iitis 'g&a&%ﬂﬁﬁﬁ@fehiéd By ﬁ{aﬁé tiedilinofi:aha Bemen® from a

ixing frame 18 froma netal naterjal such as
metdll uriemahsush as ehinnhes o stagdéss steelohrpugh beetling authepsting step to

casting.step to rovide a tigkd t.yr.e. Th h
prcg e HEE PEFRRYE THG PP 1S e PR PSS bR R RRE sheve
or Dfrafe SRR EROIRY PMedcS8IBY AN sWtes 8o aAthY b¥Rkhape. The
surtaces fromthe box shape. The 5 filmfixing frane

filr Sixireg fiyemet &ilsl genérally Etted to thi easingsi Inef tha baklighteillumination unit 10
backlight. illum nation unit 10 but may be fitted to
butgpfe eﬁ%%@w&efm&P&%Wlﬁ%’é%V&&%\erhe exanpl es shown

i N ThO8xandlEOshewaTRIFRE. 8 B85 BRI Mdtholl bk FixkHiheffilhMixing

fixing parts 16 to one of the Surfaces of each of the
panbpt ainefof Hresuifadesaxf dadh: of tha-optivakfilms; $-1 jagd 5425 dHowever, it is also

e T TN (T .
opl?éall hnos5-4 A08-DsPase ﬁﬁﬁll}t’ fix Eﬂelr ﬁlﬁ’fli)fihé'p&ﬂ?selé 10! th® optical films as

I Xing' parts 16 to the optica nms as shown in
shdvimgis. Figs. fradd 8. Theelludtiatedtexamples emalnylteemethol dlat tprepares the
t hod that prepares the bracket-gshaped filmfixin
bragketyBance) i SEing B GARIFE e O PFIH PG Bt end fix
, .

theficTfint Nocdlct Fo O, hRTLinh P PR Hlah e b Sl Bach ofher and
mayalent becbonied tocsadie dtheotheaugh the xdhesive mithgit ushe thel Restiaped film

W t hout _using the U shaped fi.lm 15 fixin rts..In .
fixingeag affpibe cEBMNR showiryiges, ip ﬁmyav%_ﬁm Biek Tiing franpen] 8 is

. | |
dispS 38 1 BT Rl SR ARRE P P POHEMENARRRURL Therefore,
thid barsefiction, cantshiissy denstehtcdquivemerttihas did widgh dhihe fimoertf the

_requirenent that the width of the fra of th
disglag sprgen warelerbhcassrelas &eﬁsg/blaégeélﬁx&{w figmn m?m 4 mm).

(gener . : t

tF ool ubASThAERUn e, oo e SR RPN BBl QDRI me
fillhens2fd dointroling MEsntber ¢ i 400biivodate® M@ box-¢hapsd film fixing frame 18

acconmodated in a box-shaped filmfixing frame_ 18

d

and its e firesl. (Hurdar, TuAeble marther BT isinisreonpesiesio tag T fixing
i he fil fixi 16 th h th
pa%%g}&%%}p%t\ﬁpe]{pt e filmfixing part t hrough the

e optical filmstructure 30 shown in Fig. 3

repmas GFﬁ@I e sepétied0 sholvini® Flrasirggeschiz@hé vEiivay fikh ¥ having
intotal of filmfixing parts. However, the film
thef twentyesizp iy totp! obfilvafixing rarts: Bewees, the fdm fixipgpartsolfy may be fitted

carners of the optical .film5 h [ Is :
o RO BaP b SEPS B EuR, Duihe g
ﬁhhrbgn b ied suxb1pgo feaim A8nprhieus without infBingefe@rifatib® Aind

an
distortion. In the case of the illustrated optical film structure, two film tension controlling

members 17 are fixed to one film fixing part 16 and the distal end of each film tension

controlling member 17 is fitted to the film fixing frame 18.
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di stortion. In the case of the illustrated optical
filmstructure, two filmtension controlling nenbers

wa 700a068207 xed to one filmfixing part 16 and tPeT/dsm04a000976
end of each filmtension controlling nmenber 17 is
fitted to the filmfixing frane 18. -28 W) 2004/ 068207
PCT/ US2004/ 000976 In the practice of the invention,

f A t tﬂ fig RictitH6f fhis itveh&atg 'f@tﬁh%éﬁ“t hé Blrh kegionRehERs15ng Fentbers 17
%flxmg franme carried out by various

to thezﬁhsl ﬁxmgg ﬁamms mymegarrmd ouf by varjauapleans.a wire

d at d
i ARREd rPord et g raatn e e e G fp g toor
thaft hésnd fiﬁl‘i‘ %nﬁ%n%@ﬂﬁ‘dlﬁhfg hﬁéﬁla’ﬁléﬁ?ﬁﬁﬁé adell asRefiBh tdnBRneBAiBolling

IImtension controlling rrenber 17 is fixed to
mdtrtb@r 117 | @ne bf therqagqu@ﬁthlsfﬂmﬁﬁmrdmhpﬂmgh@embﬂréﬂ i fiyed @fthe film

th | 5. Th d f
ﬁqugle ]ed'%rg%]ﬁeé kﬂ:ﬁl? 8P1ief %«bge?pg'ﬁtb e?ptxfgle tli oﬁk%@”?% 5hepc?|?ﬁer end of
theX@nPleQ¥bs @&tﬁﬂﬁﬂ’g fBRbEd 17 hibikdado afpﬁ@ﬁ@}aébgldeﬁfbﬁtdc thb fim fixing

tension controlling nmenber 17 is flexib nmovabl e due
fratm: 1i8h &hexilst ‘renmren captroiling theyolper 170s ﬂbmblyrmvablﬂ due tp e existence
I.m tension controlling menber 17 can be fitted to
Offbﬁéo?l?lm fixing frame 18 as shown in Figs. 11 and 12

( S e%lteﬁ{h%'vew W HiRK SRR &ﬂ&oﬁmg Irﬁb@n%k h7 vandhé fittéd tofthe film
11). I'n the’illustrated exanple, a hook nmenber (piano

ﬁmgrfez)m@ 78 hsshommed Rigs. { hend 12 fectidngl vigwitaleemelong & Ivrec¥Bh X1 in
FilgdiL1 BringfueREed BraRgen Gk siemich (AP EELY SRl to the film

ﬁxﬂ% érﬁ@ 1 9ghr5%r§1 PR 29bF 11 fyitd) M 'fﬁ(@d H‘ﬁletcgﬂéf ﬁéi‘tlbﬁ of the

5 ays the role of the flexible nenbe
pldﬁlelEE27 Intthis pammemonmnziftmpmm@wtméﬂut@mlqhéhbmnsmns applied

e fitted jn_a i dge formto an open portion forned
PlarYﬁﬂtenT@les‘?dee Q@Pflgﬁid%e@?eft he filmfixing frane 18 as

S ho%lath@r HeSrianbvire S7 B tff%ﬁb‘iiﬂn@?nﬁéﬁ@aﬂ%efﬂtﬁﬂ% 4 8rilise form to

metal material such as steel, the piano
an\Mpélepé’rﬁon tf@ﬁhdden fhier sideysuifaxedl thy filve fickinggfrare 1§ hesHowkoein Fig. 13.
20 The filmtension control I in rrerrber 17 can

Sinqerthe Sloe Gxingelrama 1§ isitaumed G aREALBateRAL Sipbas HrRcihe piano wire 27
i [ . Fi g. sectional view taken al on
cof PR R M o2t el e g

and Fig. 16. In the
exarnledilsitomdion cbmﬂ@au@rxﬁmms 7 cambe fittbdrid theifihg fpang Same 18 in

(al um num pl at es are so bonded to the i pher al
thwmqg shewen {rpF 1‘8&2:% Fegdp (trchienal ivipvelaken @png # H%ER’ t%& in Fig.
14§ C[l%l & 25 and 5-2 and the distal end of the wire

ﬁshtutlng a part of the filmtension controlling

In the example shown in the drawings, two film fixing parts (aluminum plates) 16
are so bonded to the peripheral portion as to face each other in each of the optical films 5-1
and 5-2 and the distal end of the wire 17 constituting a part of the film tension controlling
member is fitted into the V-shaped groove (not shown) of each aluminum plate 16 and is
bonded through the adhesive. The wire 17 is first passed through the slit of the film fixing
frame 18 formed of an aluminum frame the upper part of which is open, and is then hooked

to a hook member (piano wire) 27 anchored to a seat 38 inside the film fixing frame 18.
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menber is fitted into the V-shaped groove (not shown)

of each alum num plate 16 and is bonded through the
W@oivensszer The wire 17 is first passed throughP€TeS®D4/000976

of the filmfixing frame 18 fornmed of an al um num

frame the upper part of which is open, and is then

hooked to a hook nenber (piano wire) 27 anchored to a
Beqate B8 pidns ivelee 271 nhdvablylsuyp dHd by aREgrbBye (dPsh¥am). of the seat 38,

2004/ 068207 PCT/ US2004/ 000976 Because the piano Wi r

th wiresl Tigelismg as aébmbﬂ@membeltdapa@e obeapigwith skionsipn arid
cotlﬂﬁ%?o%%ftﬁe%qa%ca@ﬁ wire 17 functions as a flexible

er  capa lI%opl ng with extension and

contFigcid ﬂ{bw%fthé ﬂﬂm@@ta‘t&@ﬂ thé il terkiod-cod ]ﬁﬁ%‘ﬁﬁrﬁﬂ% 17 at a corner
fitting state of the filmtension contro

offthe tm Fixing frape 1% Bhe filetensibaroéityal g hember ]]780an15meﬁtted at the

trall 17 be fitted at
o Tob 3 Bl YB35 R e et ot e et Thor t i on
S hovWhes tHel tigno wite aitHlthd vire & Ebrhﬁ‘iﬁecptoa&‘ﬁs%feech@ Rt tion

wire are conbined to constitute the filmtension
copgptling mperpler e dessribedsabgas,cmi daedleabwmpn aonteoiling ﬁmntlon can be
ui red and

o P V5450 0y 50 R 0 RS e i
tehdidr R @Xdoftre méhiBerld lefﬂe%%fﬁs@cﬂz%l}pi sﬁﬂ{‘ﬁ E@Hohrég tcfrsel.@?erment the

operates effectively In such I on as
exgimppn@né qentrastion end pregéndntha rmdcmmmbe afdvieanli glﬂdieﬁfrﬁmﬁﬁﬁ 8nd
aid rzoocc#ijgr ergceltfﬂf even slight deformation and
P8 Y S PPUGAL R opti cal film As expl ai ned above in

det aAd 48ed 4608
pr ef er%{%311 ly two or b %?ﬂe %01g9§§1gﬁﬁ?élf%%g%g&€ L& Rygigrably two or

m@ramptmplt filowl anflichmusengheh optive] film nndérlthe thirafikn state. Therefore, the
15 invention can reduce the weight and

refore, th
m%e 0%%1&?\%?6 tﬁﬁl"‘f‘?ﬂ%ﬁt RO ?%‘tfﬁ%@g"%ﬂmtllﬁémd‘gﬁtm%&pfﬁlplonﬁcal films. In
coh&qﬁ&fé% S eiVeRtiod rG%ﬂ@ 51'1 1&?@1119 Et%@t u@e g%l @quld crystal

fil'mstructure use Crys
dispédayi dewicaradd othee dlsp]iay Fih\ayesdjamoﬁeﬁwwiﬂgh@a;lp ahd ‘distdrﬁ@n war p
and . di stort.ion. The invention can al so provide an

i 11 e ARYenE An shalsepie¥ids apiligminaton anpamasdiaving such an excellent

| l.
B AR S, Sy Bl PR i
i nv dﬂnb iirentiem cdnfuither prpvidy b (ﬁguﬂ drystl idibplaydb Rk 1t $P:@¥lent in

Egl ce.that is excellent in display rf ormance
display per HF%@CWaﬁ%?C%anduWh&letw@manrregm ¢ha Weighkidgéstnot need to

sty 1ok LRI hitkn BRI K50 Foopidais v S st tre
appepgtas, abn seducathemeeibeLof doenpdushie &ncpéancsﬂﬂpﬁ’@etﬁé 5580 SMRration

a}g nplify the assenbly operation of the conponents
of thgcpmpohents dering the prduetion afdhegnparatusus.

In addition to the remarkable effects described above, the invention provides the

following effects in the liquid crystal display device, for example:
Films having a high luminance improving effect that have not been usable in large
liquid crystal display devices can be used, and a film structure having a higher luminance

improving effect can be accomplished;
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25 In addition to the remarkabl e effects descri bed
above, the invention provides the follow ng effects
WO poottioes2bT qui d crystal display device, for exabPgl/E52004/000976
Films having a high |um nance inproving effect that
have not been usable in large |liquid crystal display
devi ces can be used, and a filmstructure having a
hi g | b TuhiRheY | @ik 8Fb eGR4t HaGe been used separately for
o b e I 8 e e Py
large-$oats dndwneturm-shalg hiqhidrerystah dsplamniuemcsr@nefohem usef arespective of

have heen used separ at el for
the; A A0S SRSEABRT e YRR © @535@1 eohcs SHSHbing gher
ve of the si ze and consequently, a
ﬁe?ﬁfﬁ$%{$ gg%a(conblnatlon of optical films) having
hi gﬁeﬁusuﬁn gets fitce éﬁtmrb@stprtmm e be pﬁavﬁ]lddffus alxb Bﬁzt%lgbeusslng a light

f , i start
iTs{en I AR oL o ATALE CROPIOR BIATH ] e cveugtt gon Gt FReeg toos and
di f BUshQfa lﬁﬁlﬁ %F Qpﬁé&?ﬁﬁ’ﬁ‘é &ﬁ%e‘iﬁt@gﬁf | dr ﬁﬁg&ﬁl‘ént Fagﬁ@atlon steps

and Becau lurality of optica Ims can

car e @mpHfied andsmhéﬁqnh aotre ¢fébientcadi acpro@tte‘{ﬁsﬁlmacmﬁea ehmmated
sinmplified and rendered nore efficient and a
protective filmcan be elimnated. 10 WO 2004/ 068207
PCT/ US2004/ 000976 WHAT IS CLAIMED IS: 1. An optical
filmstructure disposed on a |light transm ssion
surface of an 5 illum nation unit, for nodul ating
light emtted fromsaid illum nation unit and
projecting nodulated |light, conprising: at |east one
optical film at least four optical filmfixing parts
di sposed at an outer peripheral portion of said
optical film 10 a filmtension controlling nenber
attached at one of the ends thereof to each of said
filmfixing parts in such a fashion as to be capabl e
of pulling said optical film under tension while
mai ntai ning flatness of said optical film and a film
fixing frame for fixing said optical film connected
to the other end of said filmtension controlling
menber; 15 wherein said optical film said film
tension controlling nmenber and said filmfixing frane
are integrated with one another and are constituted
into one, conponent.
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2. An optical filmstructure as defined in claiml,
wherein said optical filmis a nenber selected from
W b@4gex20p consi sting of a light diffusion filP¢T/ES2004/000976

light reflection film 20 a | um nance inproving film

a polarization filmand a nmultifunctional optical film

having at |least two performances of said filns. 3. An
WRATIIS @ Ameh g ucture as defined in claim1 or 2,

wherein said film tension controlling nenber is

formed of an elastic material. 25 4. An optical film

structure as defined in claim3, wherein said elastic

material 1is a spring or rubber. 5. An optical film
st r uct ur SN LPtigdAeIPRTredisnesad op p lightirspemissiqn syrface of an

L.
111\1\?ﬁlﬁ£t?dn%ﬁtag(g 04 é%&q%%ﬁ%rgﬁtl%ﬁ ®bnf&ld Mgﬁlﬁ&%\%@?ﬁqﬁg}}m ecting

ast two ne are stacke

modulatedUighg cgaprisiegween them 6. An optical film

structure as defined in any one of claims 1 to 5,

whi ch i s3tlgad@neepieebily | i quid crystal display unit

and an i

Govi co. THAL G Rt b Whrat b Aonch i B bortion
of edid bpticahiimat i on uni t at | east including at |east one

l'ight source and a lig transm ssion surface for

gui di ng é@ﬂmé@wqwnfra&}@g arenphey pttaghed At @i of the gds thereof to
cach O ﬁh%f 1ﬁgpﬁ%t HE%?J:h %fatsﬁ? ﬁtag P ﬁaﬂg o‘fl slflllhﬂg gaug r(hatlcal film

an one o anged

undldr@éﬁsmhfvﬁﬁﬁdmélﬁtaﬁﬁng ﬂaﬁaasmf@&ds)pu@hl lﬁhlnymm ation unl t.
8. An illum nation apparatus as defined in claimZ?7

whi ch i sadidmdivieg Fame Hrdixngmaid onticel Alm.icoRnesiadito ghe ether end of
sa1$’?i% t%}g{on%%gtr?fhggs p‘?n%uel d crystal display device. 9. A

ay devi ce conprising: an

i | um natvhersinigid oftical AMS tsaid Flhikhdish adntioBidsd meMBer and said
l'i ght source and a |ight transm ssion surface for

filrg dixénenfeprae aiganiggtated wislyenegmothieyind dre gpmstistited intepme component.
source; an optical filmstructure as defined in any
one of clains 1 to 5 that is 20 arranged on said

2. light tr msgsu%ﬁl Al schide s Rffind@irclhibd prwmélh@ﬁd%tléal filmis a
and a liquid crystal display unit arr anged on said
megyper sedctdd fromghe grotp censisting of a light diffusion film, a light reflection film,

a luminance improving film, a polarization film and a multifunctional optical film having

at least two performances of said films.

3. An optical film structure as defined in claim 1 or 2, wherein said film

tension controlling member is formed of an elastic material.

4, An optical film structure as defined in claim 3, wherein said elastic material

is a spring or rubber.

5. An optical film structure as defined in any one of claims 1 to 4, wherein said
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10. A liquid crystal display device as defined in
claim9, wherein said illumnation unit is a
whawklosgzbt il |l um nation unit. 25 PCT/US2004/000976

at least two of said optical films are stacked with or without a gap between them.

6. An optical film structure as defined in any one of claims 1 to 5, which is
used between a liquid crystal display unit and an illumination unit in a liquid crystal

display device.

7. An illumination apparatus comprising:
an illumination unit at least including at least one light source and a light
transmission surface for guiding outward the rays of light from said light source; and
an optical film structure as defined in any one of claims 1 to 5 that is

arranged on said light transmission surface of said illumination unit.

8. An illumination apparatus as defined in claim 7, which is used as a

backlight illumination unit on the back surface of a liquid crystal display device.

9. A liquid crystal display device comprising:

an illumination unit at least including at least one light source and a light
transmission surface for guiding outward the rays of light from said light source;

an optical film structure as defined in any one of claims 1 to 5 that is
arranged on said light transmission surface of said illumination unit; and

a liquid crystal display unit arranged on said optical film structure.

10. A liquid crystal display device as defined in claim 9, wherein said

illumination unit is a backlight illumination unit.
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