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WD 2005/ 003822 PCT/ US2004/ 012267 M CROSTRUCTURED
OPTI CAL FI LM AND PRODUCTI ON PROCESS THEREOF 5 Fi el d of

WO b@shoossent i on The present invention rel ates tBCHIS2004/012267
optical film and in particular to an optical film
havi ng high viewability when adhered on an
i nput/ out put device such as a touch panel or graphic
pane t i nt ]
B Y it
easily with high accuracy. The present invention also
10 relates to an i mage display device conprising such
an optical filmprovided on the inmage display surface
t hereof . Backgr ound e tronlc di spl ays i ncl ude
liquid crystal displ a@?‘ '\(ﬂ&glﬁk' Iyen{ign
(el eThe pﬂesaﬂt BRSAEGH deldis3B |aﬁ)6§tlceﬁ 'fﬁ%%&jlhznghﬁxlﬁr t4floptical film
the like, and can be used f | arge- siz

hayiing high W@@@bﬂ% yaen a@l;ﬂrqyord@vmegoutmrdpmp phi¢hcasts toneh panel or

gxlziﬁllul: :péfan' T g(eg%ﬁt %Qetnﬂg 8 {erl%t%g n astﬁpgyg i3 hailgctunng such a
hight panﬁbtmant@dpﬁtal fin ehsslyavieh MigH Qb dtralye bk PresbrlMBvention also

Eﬁutonated Tel | er Machi nes) of banks, since recent
refalgp 4N apgas HFplay dpliencommising syl en ppiéeal fitp poovédedi am the image
di¥ 1§}L§HrfzicEYher en using an ATM a 20 bank custoner can
irectly touch the touch panel with a his/her finger
to performinput operation in question and answer
form Touch panels are also w dely used for PDAs
(personal data assistant ackgrpund | ude, for exarrpl e,

t hoslencﬁﬁ)d eledtrsife difsﬁlﬁyst fn@fﬂlﬁe n‘g{ﬁﬁscrystﬁ%%% 2
" Newt on" of % uter SSI pel a
(elgf:tr@ggn@sce@@),@@plgys sma disgdlays,zand theilspatid cfn be used for large-
f PDA, .a user. can perfarm
sﬂéﬂrgﬁﬁgj& g?z%l Hl?lgd%v)}celsb Marﬁy@p{l??gopﬁﬁw%g output devices
sueh hda eush phruﬁs @ﬁgiaplﬁd}lpid&w WK ElectdsA® Bisplay ARG e%aﬁ fe, touch
used to |nd|cate equi pment, instrunents, and the fike

Pangs arcdigiely; ugpd §Q§t4T éAu‘;Qﬁlatf‘@lﬂéqﬂﬁt Machines) o8 bawks, ance recent
t d
P o Bl Beer S B i, WL Ren i o, »
baflg cummextnﬂn diireetty fouch theabichgpahbiewdh & plsAr fis gérftagerf@ﬁn input
%ﬁ &)hl C pan 2[|S/ her finger or
OPf Hhuyest: %nagarg’s%\v Ouf%éar&é%%reﬂmeéelweal ﬁoaﬁ@h\s
(pESEIRA datd haidMifis)P PIEA s 1n91'i1d9tfbleéxani)}ﬁ@?ﬁ({sﬁ %IBLﬁtnde}Ké ftfide names

heavi |y depends on the visibil
"Zewys't ofl Shars oy, "b@w@n" ofmqam@ompuuaelm |"€a31qplembloéﬁ‘a51o

Coplsr 6 TR "o otz her bR st pan o

1n1hﬁ opatiidraéa3y btddthilgahd tdukly pfltﬁ:'l wifh& s!tﬁﬁgpéne rFﬁrﬁ‘i%nﬁ‘ore graphic

result of perform ng input/output Eer ation
Papgly %f@tUIS?ﬂ fogndisnte geinmentrinstrunients] angd t @hk@amendustrlal settings. An

opéﬁ&fr o Bk bek fefc%rgr %gn mogﬂ&hthe equipment, instruments, and the like
displayed on a graphic panel and control the factory by directly touching the display

surface of the graphic panel with a his/her finger or a stylus pen.

As described above, the performance of a touch panel, graphic panel, or other
input/output device heavily depends on the visibility of the liquid crystal display panel.
However, there is a problem that the visibility of the liquid crystal display panel is unable
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i nput/out put surface", "touch input surface", or
"touch surface") of the input/output device wth a

w0 20vgee3ser pen. As a result of perform ng variPCBEUS2004/012267

operations repeatedly by touching 5 the touch
I nput/out put surface with a user's finger or a pen,
tq bemaingisghw h stpbidity fonchetong eermafs atrbenlt sfiypefforming input/output

O B A 08 Bt S
ifpneo@pMt dubce, StolieH inpift s‘ﬁ?fa&é‘ ot %‘l&i}%en Zt*ﬁg B?tgg lft‘iep output device

surface is reduced. Furt her hore
weth g fll@ftf opRend At Teiselt obpafeming wrmys bpﬁatpmmraﬂmteﬂl)otﬁy touching
may be reflected into

t: out put sur f
e AR I o it oo 5, R ereBbpoenses Of o whote
oWihs itdnichiibputioatpue siueRe is SaHeaRMuE %‘ﬁfe'r&(ﬂedn@n QF Hgﬁt Jnoth?] touch

prevent the reduction of the visibility of touc
"tPHBQHtPbea?e and theeeby theyvistbility pé tltedguqhmpwmm surfiraviereduced.

Ft@%@fe?%ﬁﬂgtghgcr@gtﬁ T N

tonleh npdt/batputomeface map po seftbcted M6 Mk REEMT uﬁo&tmrsﬁﬁa&e Rhd
%ntsu S, rovided on the touch side of a touch

55%%W$L5H8“V§m%ﬁﬂch the touch input surface side of
t he @Hﬁ%ﬁ@ﬁzﬁl&' th 6@%3%?&9\@& e ?eéiugﬁ&{ &f thl: Q/FSlb%f’ ?l?e touch

roughness of roug hehed
mpgt/@@mt@drfmet h)uch nrqmypwpetrﬂurﬁ:{ettsdialve beempl’polldediu@th a pattern of

t he ESI n (,Japanese Un xam ned Pat ent
bxﬁ}{u@ﬁ cbr dt or (smé] ap li{ﬁ)nsgigel}_t gys}.bbstrga p%qqgfaﬁ{y‘r@g mgethod has been
prﬂpd)stéﬂtﬂo ﬁﬂh@ﬁ&tu@&ﬁa@?aﬂeﬁ@ﬁlnﬁﬁfbs@ﬁ@?rd%'i&é?l%etﬂe MHgﬁ Ride ;)f a touch

does not target he i nprovenen the vi si
Pagel, and i which gr?épuclbmvutmuef@mlée eftbe Blﬂlasltrateby rcmgtiemadng a

y £ | | h
ce‘hte}aghnéarag%ta 8ar Io%,]rl]mgis f£ quetg éﬁ{j}h"@ ajﬂﬂe tﬁggo 9 | srt]lrftaceels ‘coated with

trddgpdremandtallic (clﬁ@tb@thﬁd NMayRhid3REB I atﬁlesteh%&b‘ﬁ&ﬁrﬁﬁq)a%t

t hi | ded._obj f ent =~ coatin er 1s
P@é‘k%&rﬂzomﬂiéﬂ?\tgwfﬂcb@ég%r ?Inf]ga[)ar ticle-l : kg i ngr galnl C
;;?ﬁ%gg?&%n’gf lnlﬁfdeﬁ%b eggsu%fll %s Reas gorl?eqelﬁ @g‘}POS@J which does not target

thé 1rg1bromhmtlmlf dte visibiiopofth Rocle pairl, Hut pevets gfh@trﬁ’ig%%mmg the

reﬁ v ?ﬁ art4 cul ar_ organosilicon conpounds
FeUPR ot fig ARG 5 7 eslienbigfhe tengg of W@arptge(é@aneseﬂtrmammd Patent
deﬁczﬁﬂ)nqm)k&?h\lofﬂ i $8359PH) rhgrfgc% 5%&%&8@& pbject, Ft}]insgﬁrent

reflectin ' mon the sur ace
cogfiifref lamr 1$ n@dtwtmh iketles dfite pmtlaleéﬁs mcﬁr@ar&aafbstance consisting

t st one cro truc are, provi ded.
ot SRS Db et B aR IS PR g ¥ ol EiePamoenar compound

cohdigting of onwiok ﬁﬁ)&ﬁ k1ﬁd§ SOS i 8 or%}ﬁBEi‘HE(t)ﬂ E@n%&md? r may be
supported by a substrate Int [atter C

optical film 2 WO 2005/003822 PCT/ us2004/ 012267

preferably conpriseg. a tran heet-llke
substrate and a traﬁgﬂgpgﬁt%&gff ‘HB film (also

cal I0ag aspeet betbipRgehtdi@dntion i dOicBP@IR driisify ™ transparent
f[ 9 on one sjde of the substrate.
reflecting film on the surface of which a plurality of surface reflection distribution areas
each containing at least one microstructure are provided.
The transparent reflecting film may be used alone, that is, without a substrate

supporting it, or may be supported by a substrate. In the latter case, the optical film
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Anot her aspect of the present invention is an optical
filmmanufacturing nmethod conprising a step of making

w@200e0b3e1ing filmby adding a plurality of suP¢HUS2004/012267

reflection 5 distribution areas each containing at
| east one mcrostructure to one side of a transparent
preif¢rably yompeisesfagransparentisheetdjitisabstratd dnth namspashiueil@ging film

B B R e e e i e
the habiRePispactidf ARSHBAMnvERTdnSS b B?ticeh ?%Iﬁ 'r]_:rlasf]tﬂ:@a%ﬂfrﬁxgqnethod
e. urt her nore,

by a transparent sheet-like substra
CQARrisRSAM&ER of plkinga rellecting dilmdfyl addirigarpluiatity ofsutfacsreflection

e .perfornmed.by using an enbossi ng,
d?é%%ﬁ?%%ﬁP B ﬁﬁnté‘ﬁ‘é‘}gg?% SISO e didst aitrgeparent
fimbetdafdfed. N @ nol d and hardening the curable or

settabl e nol ding material. Another aspect of the
pr esBhis apfiedfilarmannlagiuringagethail she oflediing Gl may be made in the

i si ' LGal f] di t t .
oo Bl e ed AR idop A SBAGE AR5 b R BoTRRM sefecting

laytresuppearge tyi spimparpansbbettiikersabdiratdr i ef Description of
is a plan view showing a preferred

theograwings Fi%. 1 showi ng .
enmboHIERTOLSs thy Aragsfer ebthe sunface seflestign distribugion laeeas may be

& [ [ L 2 = jonal, view ...
Dby SPHE A cRPrserdn Suiduc B By PR 3ELIe0 et ioraing
mpteripl| in afneJd 3nd bamexning e @eatlé onsettable envlding wangiaanot her
preferred enbodipent of .an optical, filmaccording to .
t he %P%tg%rrﬁsl’?ﬁ%\?tﬁ’?ip&ﬁ?nﬁﬂflﬁ‘ﬁmpés ap {mage Jispi deyies coppEing an
oM IADacRBRENED thE ?Ifeﬁ‘élﬁ &l BIFRP S TRIRY _oﬁfth@iﬁlagggﬁs?ﬁly suffce of
filmaccording to the present invention. Fidg. s a
the irgage dignlay pavgl theteefy showi ng anot her preferred

enbodi nent of an optical filmaccording to the

present invention. Fig.6 is a partially enlarged view

of the optical fiBriesDestiptionfdfgh&Driwihgé is a

perspective view of a PDA on which an optical film

accdr@il A2 PR shayipg a pesterredgrabadimantiof an eptiead dilm according
to theJprBsenBinfeiddsS- sectional view of the PDA shown in

Fig.7 taken along line VIII- VIII. 3 WO 2005/003822

PCT/RiS2094 0t 2@ Tondivievdof the apticad £idmSaowh GNBig. IViaRy along line
H_ﬂwovvi ng, in sequence, a preferred nmethod of

manufacturing an optical filmaccording to the present

| NVEmE.Bea cross-sectional view showing another preferred embodiment of an optical

film according to the present invention.

Fig.4 is a cross-sectional view showing another preferred embodiment of an optical
film according to the present invention.

Fig.5 is a cross-sectional view showing another preferred embodiment of an optical
film according to the present inventjon.

Fig.6 is a partially enlarged view of the optical film shown in Fig.5.

Fig.7 is a perspective view of a PDA on which an optical film according to the
present invention is adhered.

Fig.8 is a cross-sectional view of the PDA shown in Fig.7 taken along line VIII-
VIIL
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Fig. 10 is a schematic view showi ng anot her preferred
met hod of manufacturing an optical filmaccording to
wa b@spexssent i nvention. 5 Detail ed Descri pti onP@EUS2004/012267
descri bed in the Background, although the reflection
of light on the touch surface and the reflection of
t he Jgiipheryss-sedtionalndew QhGwing Linfsaqueeno®\a grefefred uettbd of
usin% _prior approaches, there still have been sone
mapHRTeRe Weeniical B acsepling iafhe PrsensdnyeRtiono t ouch
surf : . j .
o Darng T s RHECRAP Sowi P in TR B iR By BRbLAEAring an
opicalf filaeaccbididy torthé pestére dnventivthe t ouch surface diffuses
and the contrast of the touch surface deteriorates,
whi ch reduces the visibility of the touch surface.

Furthernore, in case Of)et%ilE&EféHcrﬁﬁﬂﬁl the touch
e

surface of which a user touches wth his/her finger,
t he As desckbsliolihaBackgroungealfhoiugh thel refedioneaf ilightborethe téueh

visibil]it f .the.15 surface. Eurthernore, in,case of .
suffald i ok Yerfbrion 6t g pRUECRY e MELbUsHt SPaS vy o€ Bl using
prit#abpiloYichedf th¥yeistiil MV BE&ATBMme Prévla @a[ﬁsecWiﬁ Butp@atdPdipslon the

surface is snooth, the stylus slides on the surface.

toyreshrisaepba tonch ganed. Herexapipiee ginge 2 palirtoof bwnphand ¢ngis formed
aJdACS: B3 RARHRET 1o ANOHErcd P LU MRV EHBNLCGAR the
e adversély afrected; resulting I'n poor pertornance

confdstdD thetoaeh ®efacé OgieitiGratek, nwitidhl tdduogs, the Visibality€ the touch surface.

possi bl e. that the touch surface is scratched with a
Furthermare, ing@ss ohasiebriopanel theitoneh syfaceoptvingh p peer touches with
TSP SR S, Aol b o
suifaten which is inproved in visibility, that resists

fingerprinting that,.can deterjorate display.contrast, .

and TisHepBor o greol CRES PR (gl Siieateribes Viek S Syt quality
iRt ChHcaies b PRDRIE SWAEN thB St sffady 9 a6, Bl sBRhd GRks on the

filmthat can be adhered to an input/output device

sugfaeh When bupe indydipe kredprigadags iandoprerethe toudhesutfped asalescribed
fi Idi the i 0 f It i t
o TR RO PR SHP 1o B4 KRG oS BGfce an

ino@fact aputs! T gddieon,apinbg Bt pddsible dacde doued stifadeie scratched with a
present invention easily with high accuracy. 3 0 It is
stelddt her obj ect of the present invention to provide an

| ma é%h%lti%){_ié’ﬁ}ﬂg‘&%t scﬁ@ﬁg?ﬁegtfe%niéaﬁ‘ %c%%?egﬁsdl;ﬂi@ﬁﬁﬁ?&ea%o%.

the aforenenti oned featur an o
accolldit gy it it an dljectf dwemtsennineertionrio pdowde &0GB1cADRIBY hich is

e I L T KDEE T
is capable of resisting scratches. In particular, the present invention provides an optical
film that can be adhered to an input/output device such as a touch panel or graphic panel,
the optical film providing the input/output surface.

It is another object of the present invention to provide a method of manufacturing
an optical film according to the present invention easily with high accuracy.

It is another object of the present invention to provide an image display device
capable of taking advantages of the aforementioned features of an optical film according

to the present invention.
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easily appreciated fromthe foll ow ng detail ed
descriptions. As described above, the present
WO poosqoisen resides in an optical film an optiPeai/usi004912267
manuf acturi ng net hod, and an i mage di spl ay device
conprising an optical filmaccording 5 to the present
i nvelihe amranﬂmbﬁ@u cfjedthend slgeotiésPdialic presdmevention will be
ﬂer eof fer red errbodl nments of the present
€3s Vé‘HPﬁe@ﬁteQ ’é’n?ﬁlg?éP Hexineistaged dpscHPE@TSer ence to t he
acCORRABiBL AW g tinWhtical fi
is not |1 rrll ted to’ pa {?Sgﬁ\qg\:r/&hoﬂ%&gl%rg?I?Hépedsagirﬂﬁﬂ’ed& J})tlcal film
mgaiifeoiuridg metodcaid 4n inmgadispiayideyict comprisipg @s eptical film according
inventi may be proyvided.in the for f a 10
o ¥ Bleicrd Rt FatRheclint G2 imfign QSpbos FLge fiprep. Preferred
erBb&EIeAs Of tHel fissendind@fliod 3O AWcABe EHASP MEtHAES ce to the
optical filmsupported by a substrate. As easi
aqeREPARYinG draviegs Elqyever, thenpresent nventéondis sot kmited tmalnmular
eﬁq)gd/vmg tstdlé]secriﬁg&ﬂ)clowhfl I m10 shown in Fig. 1 taken

i ne e optical film 10 conprises at

| easAnapticA fisparesttinghe ae-prédest ﬁlﬂ&ﬁfdh%@ %@dld@d in the form of a
transparent reflecting layer 2 forned on t
sedfgstained dilm orpfmnwippeited by heubsisetec Higstli anmzmlowm wxdawle of an

C tri
olglrcgia d&fﬁ’)‘“ﬁ ebyl‘% r E.:l‘téléo eﬁi@ﬁf&ﬁe?ﬁ OCH f%orpa y% ﬁVthélnla a Cross-
sectiod elew affth¢ bpticat fils 10 8hev e froBir U ek eloﬂ;g lihé IE 1) the Bptical film

for exa rismatic njcrostructure shaped 1ike
n@a%saatraﬁ

LG CopoRItes A $P4Fng sheetrlke %HbS%tFé il qrtegsparentyeldacting layer
2 ftniBYn Bg: §uBEeRE 11 Fuﬁﬁé‘rtho?é thé (Ztglc uf'cﬁfdle:?Q&;Lu?ﬂlty of
distribution areas A if reduir |s no

stirface redlectiqnudistsibution arp@ Hoeftler aivface Df]ﬂilb r¢fteeting layer 2, and in each

crostructures 12 he Iect| Ia er 2 are
of e & MRl 20 bRl B A T E gttty shaped
lilkhaqedamdulaep@hinid)a W@éﬁn@eﬁﬁ&f&éﬁﬁ&ﬂreﬁmlﬁ Iﬁu@! be formed in each of
predetermned density. In the optical film t he
thﬁ padacsetlestion disgibutien r‘ife&& Aif éﬁfquﬁéd,lvdncldlssmt Slbmn iorthe figures. It

r r a rned .on
e .
pattenn bper epredeteratingt shapé amicE‘lselglﬂ[ ﬁfd@frabisﬁlﬂmtdd&ﬂﬂﬁ h @redetermined

m crostructures) which are 25 controlled in shape,
depgif 3@ht and distribution density, and thereby |ight

i ncigend o O;Qﬁa} #i8n ofSUE HAGEnt HyenhiEn, %Bffaﬁea;eﬂgét#dﬁ] &éhb ?onhareas are

reflected in various directions e surfaces o
pravideden theaellecting layedfsmed oy the transparexﬁfshemhkersubsnram by

o L B O AR A S S50 SEBS) which e

cohirblet igshile, BEIBRY &5 didtribigon SdHsftAGRd ‘?ﬁer&ﬂ'yehg}f?‘iﬁc?@ént on the
film the strain is not very conspi cuous,” and thereby

Suéfé‘fee@fl the apticshfilsr cgube tedlectpd pi yiopedirentions by thessurfaces of the

| t
ot RRREERRE Al ob Rigkbicliddcidto phabRlaR fesiof Hiom he lane
suﬁ"a&l.ufaha;eeprmhtedr Aswheallt, efen i¥ @ Gitaifisiet & a q]sﬂﬁﬁ adheres to the
e of_ which is unable to be substantiall

i st enc
S%fé ee%fttgﬁowcﬁhf%é hesstiain SOWs ¥ ey 38RsPiquaTs, 38d @wmmmratlon of

the display performance is suppressed and the visibility is improved.
The "microstructure” referred in this specification means a surface pattern which is

very minute, and the existence of which is unable to be substantially detected with the
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naked eye. That is, the mcrostructure is a

m croscopi ¢ mnute structure incapable of being
w@bk®@anbig2di st i ngui shed when it is observed vi sP@El/U§2004/012267

fromany of the surfaces of it. The term

"mcroscopic" refers to features of small enough
nallédreys i'That Bpthasnit@strédiiteie a aticropddpic mitivte $ttnctire invapatde of

eye when_ viewed from any pl ane of \{i w to determ pe .
bengsclegibyslistingished when 8§ ebspeyed gimally Hommae ok tisptriaces of it. The

el gRRebRS, Rerl{otebirdsbr shilPethll Linend S yPRCERuireap optic
aid to the naedadye hen aeyedddrors nag plahe bfreewsdodbteasine its shape. One

crl i gouned it S0 FREREIET ol SRufe P, 1966, pages

10&%%‘1@1&&?) Astal 86AG 1S " dcHHHBE GAd heBdtr@&NBULAEs dTRhOM guldr sBie of the
m nutes of arc on the retina. At typical working

soillestaheraciof thaceanrhe reaagnized i eprmal fyisyialdcpity s conisigiersdad be when
di sion 10.0of .0.3 0,0145 inches). f this

oG HRERRE! RPoat e ottt TPk P RebihE PR il o e on the

refilte At @pREayRingshi@sicelof RS0 SR $10 AbResRNis yRed @M€ ralfdimension
various materials in different thicknesses. Typically,

of {036 @A mrehetifer thigbjechr ef erabl y at | east  has

h . ¢ . ar e .

cur S Gole it B R i Rl e niplichd Shépcie substrate may
beadiderdfivgrivey ikatetisls drodisiecter etickmasses. Depioglyy dedhbarlikarsubstrate

[ 15 di spl ay, device bein dhered on. the inmage
pra@%ﬁa%ﬁ%ﬁﬂ h%&@%?ew ihit ersiRB e &he INOURE SRR ¢y and
ﬂe%milifé/?énoﬁ 1 @9 ths adHé}iﬁg Wu " hk,tiﬂ ch?si&é?ﬁﬁ)nf&rbeﬁ% uggcil Eo& an image

I npu [ as a touch pane

out put devi ce
dispdépedeyacedieingt adbetedios theimage elibplay suafaes ¢fdt. dhedermne, in case that

durabi.lity enough to w thstand the ressure.applie
e PoBet gl TR Setir APLr B e BETER oy B R Paenel
beldpadBERADMNE it iPFRBIrsE Vhave hhfiRedsHAd lduBIIRY en6ledH t6 QvithdRnd the
Preferred sheet-1'i ke substrates in the practice of the

Presseapplipiien fingsy or pen.s@é euibility eaoyghtto (tjapsferige peessure
. | Cafi e pol yet hyl ene terephthal ate

Pr?‘%i%?’g %0 tgéﬁrl)ﬁezpﬁl;@gtn%%cﬁapht alate (PEN), oriented

pol ymefepyd sinet-likobybsatbonahe practicasfthapesemiintehdon idctde but

In partjcular, _gPPET fi}m i's 3Lésef ul %glala substrate.
arg-pot lanisrir@lashc figny meter! palyshy grhierphipalaiednmglyethylene
napbe e DLt ol BBV EaLHR. RN DU M In
papicdar < PET Ifivm isnefes aslibyjrates &dr essingpls il eesteafibm such as a

fil but Ki. f il
Tegignt, i MELINE U oY R HunPBoR, TR st o may be used
asQlsubdtAd. TabRD1Adtc Mlmk dfe ARMANY Gsedahs 2R@Rle lab&Efilm, but two or more
substrate nmay be used in various thickness accordi ngn or

kinds ofithgse fidme may ba sombiei.dhrequited,jabe sad agra composite fi
a i ion, or the like of an optical film and is 30
la@glﬁgeﬂgﬁfny used in the thickness of about 10 tmto

aboWurth@fndte, Bshdetplilef ibstedty mah G tusélin varibes dhikdéss30dbrding to
m In the optical filmof the present invention, the
thedayeiransieationethe particular aplicatiqn, g thedike of an optical film, and is

generally used in the thickness of about 10 pum to about 500 pwm, and preferably about 50
Um to about 300 pum.

In the optical film of the present invention, the microstructures of its reflecting
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WD 2005/ 003822 PCT/ US2004/ 012267 |ayer may be made in
various forns within the scope of the objects and

wetdosmo3sef the present invention, and are preP€r/akiog4/012267

prismatic mcrostructures, because the prismatic
m crostructures are able to disperse light in a

lagbinay bé yhadd indvaiieat fans withiPttR\eobe @i thé 6bjedoBnd effect of the
limting exanples of a prismatic mcrostructures

Prepfat uafégtl?lh G IS PARISERDIY RigsTRRtiGURIGFOSHBEIP RS, TeCpipe dbn prismatic
m?ér}gér’]ﬂglac%% df drg r%%lﬁ] {o aﬂgerge ]hgnttlﬁ b%ﬂﬂbﬂ'lggrof g?{fé%n to event glare. Non-
limbtingsexampies afip Ipasmﬁtuamcmpatmmajresf mbludédlhoma@dﬂﬂ& a quadrangular

flect l.a f heet -1 i ke
it aB¥a i i Sl prd SR ThrErBLE Cunes SR a the like.
Fbi éﬁ(ﬁm@le mga@ AW hrﬁéxatrﬁﬁl@ 6P4:E o%;tfeﬁfﬁﬁﬂ 90 I vwhdrQh TG Rg layer 2 is

each he surface refl ecti distribution areas
fogmed he aﬁwdt@@t: swigptriateyle an@ oneTprsticroistastrot turesshapal/lilze

Al SRR BllcelesuBFSRi i pordiciith ey e RaRPe Biftrion dipiibution

ardas Alof therefléRipkilN@r AYBE mifRYrREueORDY bb ¢8Ry, R desired, with
reflecting filmby omtting a sheet-like substrate,

thgminderlain sheetkesnbsiage by mifting ﬁhweﬂh@tmg layes 2o gx 2 eqﬂectmg layer

h rostru
méz ﬁ%: g?r?rsg’g&?&rl] Hg g Fél}%hfslﬁghlzré g& %étﬁlgég‘ sHeei% R \R/H%S ra e Shich Rsults an
orgticaf filoewithedtl aubstene deltsusthiutd opticl ). n which a

m cr,gst ructure i s di sgosed is assuned to be a 15
rect TOMRRTUGE SRS 1osmed ! YATPHS sizee fas sgmplss whenea surface
i
rea b%g)nqlsothﬂ@ud'ngﬁtt:@%?&é gl'rlg eroa Oc{ﬁl%(re é@ﬁ’i n#(%se& %b%ﬂrh%btg be a
regmgIEWéleh giayred fraxh oa highe theslerrgnh pliome dide oftheredctangkebio nbrmally

t 3 abﬁ? aﬁ%Bﬁ@gm %?e ?@L r@ﬁ&l{(ﬁ—l agg;&m%gog)num The height
o%@tﬂgtg}é_?ﬁ%ﬁhglg{ abtoiﬂ?l &ﬁB%B#‘[%toH l}&rrlf a§1fi ggefgﬁgﬁta%gut 50 um

or not e mat eri al e reflec

tovbb et BOMI Lo, CithbuigH it isexdighle har&w)lepzidcﬁfﬂiﬁ ¢ © whether the microstructure is
mcrostructures are provided is not limted, subject

trgngatedor Belef er ence for visible Iight transparency.

Ga e n. be :

usezﬁ%eoﬁé ofrl%bt?fﬁlgé 1%?1‘3 tfng‘[?#e? 'nq’lllﬁeh 1% crggﬁlc}dre;st slugﬁ‘ as Br?smatlc
mmndssenumkes aat prousled mmbz amha:geﬂmg;dcy tof the mdfdsieneel fewvwieibid light

wor kahi it 25 As with tilheet-llke substrate
tr%!’ég?:r?’?% aBovaiious plastie mateet Sn@r §yiE? Cifhbe wwd fefam the
| agt

el AR, e B0 A d ol ord (SRR ot
weoikhbility. t s i nt ended use or the like. Suitable pI astic

mat e |al are. no Lmte acr

resi Hg t}slfc %‘F%gl E?téaé‘? fescribyd Aoy et E‘? "é@leﬁtm 8?%%‘96 made
offasibis plefdxiatei S hﬁH inRBFHShYthRRBes:&SAcBorddpto el al @nstruction

and m xtures of these resins. An exenplary plastic 30

ofithg entical filsmyitspetendadase < thslikg p?rlbt@bleanﬂa_stlp materials include but are
ndt fidiled % Q&r%ﬁcﬁe@f ?&&ea%%rh ehlar act ?%l)rgs%i; S¢ g%qe r\egn epoxy

Vi SCOSI
reindgtystyeat iehia, didde tike,tdne Slﬁxtu@é‘sl dﬁhesé\ré_s’ﬁfﬁ AN extefiflary plastic
like is sw}abl e as a refl ecting layer material.
material may be selected as appropriate in consideration of optical characteristics such as
viscosity (effective on handleability), refractive index, and the like of these resins. A PET

or the like is suitable as a reflecting layer material.
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7 WD 2005/ 003822 PCT/ US2004/ 012267 \Wen the
m crostructures are very fine and not easily forned,
WO 200sm03sezomended that the microstructures arBCT/U81004012267
by a transcription nmethod or the |ike as described
bel ow. In such a case, the reflecting |layer is

pr ef rirhlie feroRACHIQNA@ vaFEHRNAH ndf dasiY Eored, # W BBdiBmended

or settable resin material. That is, the reflecting
thaptpemigrppiraiurgs piel formediey & tra@scaph@mmeihocl loa thetliks as described
b%lgfvalilgglgz s SEL ttﬁaé)r %ect 3 lgyler é%)%}ie erabl erl;lfeﬁ f('glé lﬁlthlér%gped article of

en "har ene

curhbie or eNRbBedin nidierial NThaus, akd t%ﬂedftnfgﬁhjle’i bh# BeSfifn made in a
materjal is thus preferably a heat-curable resin

mygaRes e thegrurablp potesiabla resn Biatesial is formeslike)a filgy angd then hardened

agt r | i
b% E}S{{lgﬂgu : ab1 %ﬂt cﬁsdtﬂer lﬁélabl'r‘h? c?x%é%enocf % ble resi in m%}erlal is thus
prefdratyle qdneatecuaaﬂlearugnanatehaircga photoranablé mrsm‘ mamlalg ofa

AR AR RN RTINS

mE‘t’ %ﬁﬁ@ cﬁjq{o@ﬁlqﬁlré § 3} AHAIES, ﬁ%fﬁl,lriaceoﬂb? ferall y réfffég Ikgl%yer and are

hot o- cur abl'e nonorers and ol 1 goners, and
al;ic &f e catyedyini avelatistely shomt 1t1a)e thos pEiag esefoh dttets-canblle resin materials

ac ate or t hacr

TG P Tieholo- et Foh Be b olgpprs, S BRBRREIeTabty include
(18eth) a’tbﬁ@tefn@fnofr@fsl Andbligd et tHae Gt bdi‘?lafeﬁif@ﬁeth&@idﬁﬁ%orﬁﬁlers and

but' are not limted to urethanacryla

lwl%%t eracrylate, polyetheracrylate, acrylam de,

22: ﬁnoxﬁ c1 a?l @Yésﬁl}S?&ﬁ‘%rg Sygiga(rl;ﬁ%/ilokr“ ?ﬁlﬁﬁﬁg%h%ééﬁé’cﬁng ia%l‘er include
butefd mattlinmiged| ta;amthanaedylaﬂ@ pblilestaraeryitng, ﬂoﬂY&He@ﬂ:rﬂ@te acrylamide,

ur etha]‘rgiacryl ate oli %omers epoxy acr%/I ate oligoners,

aczylonitrilg, 3eRylq acid AFLy la@endr?aﬁa&tfw 28¥ aaenf&lgoerserwn@bwafprsfornnng
t
thg )"i(‘ﬁée%rﬁrrég l—Hy@ﬁnElglfip E%t]; alég ﬁ?@arﬁlt?ﬁf&%rapéﬂat{ﬁﬁtg b %&ﬁe@ epoxyacrylate
rate@ In nvenmbw 20ctbamcrylise tanqhgs blaganhes campbaoazedtotbe flexible

ar&f&lﬁf S mBlBBisrarcg hen P ier e SRy

conpriitiak ky tHelimpsRRIRAL off RbIRENVItPOf bRIAT fik@) MQddition, when such
obt ai ned. These acryl ate nononers and ol igoners may be

an acayl aig|neenemey of pligperdhased, aensicaly irersparsht reflscting laverean be
o4 Bl ST DM A ETES SR BoAl o opriona
cahibaliogh oﬁmdwmnyﬂeammsmfmm Brteouthriyl deg@ritedsibal sare feHoures, etc.
simlar f@gtures etc. Curable or settable resin

av
0 rﬁ&fﬁ?tﬁ ganomsys angraligrmersplfhongh methacrylate glonppiersgad phigamers also
hdvl sinki®S eSatR€ . t he curable resin nmaterials are
phot o- cur abl € resin materials, photo- polynerization
| n| tCmibllesor aqftabmmMablhe&eraadisty vergaif @ptiviwd mrldifiees. For example, in
corr%?unds ca ?t] 3 ect quas sui tahl e
AR erﬁ 5 D1 RIS R gPa Tgls Pz ERP - S RablR EsuaAERA RIY Y he
pd‘lyrﬁéﬁzaﬁﬁn %ﬁﬁ@fs%r@’gnfagﬁ' d@ldﬂﬁf%@fdr Fhen. {e&Y compounds can be
onpounds i ncl ude phenoxyet hyl acrylate, 2-hydroxy-2-
semgtqdyas suuqb&ﬁeﬂwm-ppgrpm@aulonolmtlators in accordance with the kinds of curable

re%lpi-r(a%enalsf5 ]% ary%lortr)l%%&}é chlﬁ)ge f)}}é:ng %}PIT acr:]r?rla?e, 2‘-jhydroxy-2-

methyl-1-phenyl-propane-1-on, bis(2,4,6-trimethylbenzoyl)-phenylphosphine-oxide, etc.

These photo-polymerization initiators may be used alone or in combination of two or more
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These phot o- pol ynerization initiators may be used

al one or in conbination of two or nore 8 WO
wWQe®50W33822 PCT/ US2004/ 012267 ki nds of them Pa1ES2004/012267

reflecting |layer may be used in various thicknesses on

the sheet-like substrate according to the |ayer
keagnstthegt i on of the optical film its intended use, or

the |ike. The thickness of the reflecting layer is

nor miip¢ ieflepféng lagergnat e wisd in vargoe thjgkneased oprthd sheablike substrate

Tk | fil :
ool 48187 L8R8 AR A5aTh S Ghle b . o
thsdr@eds of thda@flsethptinpdres Adtthall§fabO@its 10 td abst 1060 Am, 4nd Preferably

a cross-sectional view of another optical film
abowie 40 gty aboutt Y lpnesent i nventi on obt ai ned by

idi ng. an.addi t i | | .the optical film
oL (ke AR o e et
lilpdubSidte bhd FBflbOsIAyE. in Fig. 4 further conprises a

transparent thin protective coating 3 fornmed on the
r ef | Bigt # ifp ¢ragtesectionad viemgofmmothee opticakbfilh acqonding to the present

. t- 1 trate 1. The ot ectiyve coat . 3 m
R e P U B ) € R B bt
whhedfehcd todFig e eThd dptiRalsillas 10 eHovnlin Fag. efugB&EconmpiREs H
i s adhered through an _adhesive |layer 4. The opti cal .
trnsparenighinapiotsetiveaatine Aderaredpnthe eflegtinmlaperieforped ppene side of
[ I3 i - he I .
S Bl AR R b LSRG o O A e
desptd.c@h tlid bavk iofi thelsheetflikersubdtrate 1,k mleawdinend,is adhegidvi@ifough an
o.the optigal film. ain resjstance, good )
iy et §. Timeptcblifi 1 Pulot Fistt dfiebiodionafioasshen g tike by
pe¥BMg BE thBREaQd 1i¥ar5. ous materials by an opti onal
coati ng maki ng nethod, and preferably nmade of a | ow

adheWhen theqrpiediine doating istferd! asi thevippi lmyer of theraptiealtfilmgin the

e siogn of dust gr the like. Low adhesion .
o ARG oAt e ehieR s Bl dRER R TR, sty and
gdodatrefigh b The protediivt chdtifighesy Bedmhddi6afiBus SarkialsMyne optional

conpounds, siljicon-cantaining conpounds, etc. In
cq3ting mafsingrmethed; gpd prsferabliamadsioh g lew agknsivasompeund from the

vigﬁg&ﬁg%ﬁare%%ﬁﬁg fife gs‘for?élﬁcﬁ%f(&ethg ﬁﬂ% LQW taﬁﬁ&?&lacro%%ads

erence-to the un ying reflecting layer an
sudtable ier thalring thei protedtive coatitg mglude bhoart n@tlidashE fivgrinbe
m cr.ostructures.on the surface of the reflecting X
CHUIARURE CRIBIRe iR QP HITHBE CUBRYBIRC- sHRagiukars Gyorine-
comBdfhing coiiforide bRCGulBle GBI B ShdyHré HERIIERTR gjﬁlgﬂﬁgel cy )%Iyl/d

contarning a perfluoro polyether group an
adbpteaerctogheuplerlyingreflentingdapee and Sudie fotmet inrtbin coating without

ont ai.ning. c unds are conmmercial.ly. avail abl e as -

Ry e AP RRRETSn RS aRETE < Riedish s Sl Pubimpnaining
conpfouti® fuitabls Ifbﬂﬁﬁdﬁ? Rl pro@cta@asdhtivdineindb SompMeiis R¥nthiighg a

followng 30 fornmula: )
perfluoro polyether group and an alkoxy silane group in the molecules. Such fluorine-
containing compounds are commercially available as fluorine silane coupling agents
including for example a fluorine silane coupling agent which is given by the following
formula:

Solids: (20 wt% in product)
F-(CF,CF,CF,0),-Si(OMe)3: 80 mol%
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Solids: (20 wt% in product) F-(CF2CF2CF20)n Si (QOw) 3:
80 nmol % 9 WD 2005/ 003822 PCT/ US2004/ 012267
wWO2(088@BER2CF20) , , CF2CF3: 20 nol % Me=net hyl greCpUS2004/012267
Solvent: (80 w % in product)
(CF3) 2- CFCF2CF2CF3( Per f | uor oi sohexane) 5 This coupling
agem_(cngfg@pmpl@zby% -Daho@P! € under the trade nane
"Optool DSX" from Dalkin. The protective coating my
be for medViernme@y]l g198pt hi cknesses, and is preferably as
t hi 058l bl.e |n opsi deration of the reappear of
t he%rﬁqi?rgsq%élﬁ% odi} p The thickness of the
pr ot(@fg)zx@mm([]&@aﬂa@romhémabout 0.1 to about 200
referably about 0.5 to 10_about 100 nm Wen the .
optl Bip counling peerd dhenmpmersially axailabds wader Hipdradg ngme 0ptool DSX
fr?fﬁ?ﬁaﬁlhﬁ.e.d with reference to Fig. 4, the adhesive
ayer is preferably covered with a release liner in
consTlgeprateciive afating hay fba fokinelin vatiyys thickneséss, hinkis preferably as

rel ease, li.ner apnd an hesi ve | ayer for connecting_the,
thinggsgossible)in ﬁ@ﬁl@@twﬁ@?gﬁf@@m@k@y & BUETPsifuctups Gtn: oFhe thickness

ofAREProfRYvOodiig Qse&aﬂn\éﬁ&y ¥bsi @ 1ohbeht zomh eﬁl’éferably about 0.5 to
thi ckness. Cenerally speaking, the release IIner

abbet t¥hanr uct ed advant ageously from various base

rel :@@ nf}}er?é)? ﬁﬁmloﬁl}ﬁgg uzltr} apl Sl Earyﬁjg?gé &%Féggch\@ﬁh reference

toFGg. 0 knealdhydi R @yerPis b%f@lﬂlﬂy%@ereﬂ @Jlﬂlaa.sﬂeﬁfase G@dr i b@f@eration of
acetate, polyvinyl chloride, and polyvinylidene

itg hané}em@ty, aisdl Asdbe relensellinerraagd aﬁﬂﬂh@sm lgyes dotegosgiectipg the release

l1ﬁ§9|r as gﬁ&t ?ik@g hja& g:gﬁ at e%’!l @J‘re%cﬁbel? %Jh i Ol%talon%

er|a e r'el*ease
thukaﬁsas it is, and preferably used after it |s treated
a_silicone treatnent pmethod or other nmethod to

i npr%‘?}?r%llerSPE%%‘Pg’ chfaiciasceineg imay tercomtmﬁsieadmma&weg@ from
u§ B@se RLEAS e st 'i‘l?arteria'i’s QPR by mbt F}getre ehdP ﬁr%g iflcfude paper,

a bout 25 gmto about 0 gm FurtIt];l esive
plhsiigenatensals Hreh rmgelyetﬁlylpac,l mlpropiies:, p@lyesterc helhaéose Bcetate,

e N U T e L T
with St cHGEp]1 Bt i€l O oh widchetch @ pBshiY hlaferidPRGhMES., The release
tackifier rubber, tackifier synthetic rubber,

lingr mply dgaised apyit 1sa@rgi preisrabdy nyed @iter it it tecategy yha ghcone treatment
OS5 YTy AR p SR AR S e
reldhéeSleher & nd‘rﬂhﬁllﬂﬂﬁlﬁt 1ot ﬁﬁﬁteﬂ iRt 29 LihDidaibbit 200N&A. a

Furthermore, the adhesive layer may be made of various adhesives such as
pressure-sensitive adhesives (PSA). Pressure-sensitive adhesives useful for making the
adhesive layer include but are not limited to acrylic adhesives, tackifier rubber, tackifier
synthetic rubber, ethylene-vinyl acetate, silicone, etc.

Such an adhesive may be a polymer coated on the release liner after being
dispersed into solvent or water and then dried, or further cross-linked optionally. When a
solvent or water bone pressure-sensitive adhesive composition is used, a drying process

for removing all or much of solvent or water is required for making the adhesive layer.

The adhesive may be a hot-melt adhesive. In addition, an adhesive composition having

10
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30 solvent or water bone pressure-sensitive adhesive

conposition is used, a drying process for renoving al
woeroosieds2nf sol vent or water is required for neki/nsRobye12267

adhesive layer. The adhesive may be a hot-nelt

adhesive. In addition, an adhesive conposition having

low Qndl@u?e@%lgﬁ %ﬂ)epc@-gfe@%ﬁ(i%fe%@ﬁﬂer ah@\they réed by the
e

ht may coated on the release liner and then
ra@@m%@freinzm spoh ashleeat, LR aielesionbedher gy such as heat,

UV 'I(ﬁre tﬁcﬁrgetsg 8ﬂth@ el SIVEH% yfﬂayﬂ}: c%?m%ef 15 %d@%%@ I a\%c?xﬁiance

an e ange |1 accor dan

w1thmyn3f fxctopy Biciudiigy fbr Rgampley the xamipbﬁtloﬁ bfthe aammet uhe n
of the adhesive, the 5 construction of the opti

copstygion Afthe Rptiea) |f’éIP%n@§jsth6 fhigkness o teedeass eer! In general the
thlgg&%g ?1; thetaﬁl?eﬁ%gh i %}F)&P i%h@ﬁo%ﬂ&ﬁsﬂo l'ayer is about

about ows an exanple of a

sel fRig$sshaiveen eﬁﬂhpl@@lf afselfmsnmhﬁbqstmal Blubs/ithafite, WBstate as a
support. The opti cal 41 is one nodification of

supprst. abseptigalddm bl oasm%iafpcaflpn af the 3hpys-desprbed atisaldilm

| |
coR Bt s SRR ek iEhE Mg 1BNE andHE ulily
mikTostrogttres d (firesprisnsgpie dnicids guctugs ahhpad dike aquadramgddracincated

ram on the surface thereof as s
DR ETOR the QRitactIBEro0t Bbarint FrerAavhgpe Siried yib et it he
oph&al' ffﬂﬁlﬁl l%a%@&h&&oﬂﬁﬁs@fc'rﬁétendl NinQptibRA dhickdss, lﬁﬁﬁﬁa’i to that of the
simlar to that of af orenent i oned sheet -

afggipsntioned slm&hkesmt@maﬁemgd reflesting Feiyer. tThedhmhs@s @f theh@tlcal film

13 EhOrSLy sbo oy S0t 00 e ¥ bl B Rt ORes 4z i
noPRAITRY e edetidin@bBE ah@out 694 FH? Qﬁ‘cgt}@@l@%ht 8Pthem is

m dnd the height of themis nornmally vari abl
nohebliyeeniabledietwekn atmmolOl;ﬁnnm 1Funt.hernore, the optical

film4l shown in 9 has an adhesive | a er 44 and

rel @ggtéellni%rth%ptm Hinp ¢ ghawwn e Sthee pr afhesiygdayer 44 and

rel@ARGHEV 25 1) XSEC dﬁlrﬁ ihefloE 2Pk AdHASNe ga%refw ancﬁglease liner 45 may

respectlv e same material’s int
betrbﬂpedam@bsma@ afitbs sahe mherlahhmﬁle\samezmckmazeas dheapfithe adhesive

tayel # 3 frleast Ghesy O 6 ORRRhlE I cpicred GRS Fo ' 4

fil midrd sg&x 1¢at119l {hel @pAch] Bithi4d ahdyintad &P 8pEdally E’I%Ispafénk FET
havi ng t hi ckness of 50 gmand is provided with th

fllmdmwug\ﬂee thickeessdf SRaw ayl lsnpeOVldehi wiingesdbésivGlagen 44ddtefmg the
ifkneds o8 Maiadi e OHF imoE 2R eSSt CEURr ST 4
BT AR5k S AR ) e
PEm filln B agVIELAVEXY Gilm. uhmapmagmmm tsrproftietl edthpyplardicy of

R B SHPEHeA PG VPSSl BBR.EO QORI BT, e
paﬁ‘é}g vﬂthdfﬁwﬁ VARbbRBEEVRE1¥E SR 254 uﬁlnaqldjaﬁiemh variable between 10
and 15 pm.

The microstructure 42 may be formed easily in a manner that a PET film is

disposed on a heated steel roll (mold) and embossed by using a flame embossing
technique. The height of the quadrangular truncated pyramid microstructures would

decrease with increasing the density of them (with decreasing the pitch of them).
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The m crostructure 42 may be fornmed easily in a manner

that a PET filmis 30 disposed on a heated steel roll
w@ pbaid3sand enbossed by using a flane enbossi NBCT/US2004/012267

techni que. The hei ght of the quadrangul ar truncated

pyram d mcrostructures would decrease with

| NCr@@tahehakdteerBEBSnEYsutdd doBsopidal il ag RS tRGrdnBRittance,

pitch of them. 11 WD 2005/003822 PCT/ US2004/ 012267
hag,valuey|and rapspareacy sThe bwahw@dhwtwnleﬁl@pmcmsedfWltlmncreasmg
th? c}%n\r%@ §? el%?) téﬁgﬁlmntotsﬂggti?thag @Ecglgg %Jeagl gmieﬁ thF Irr'msnuttance and
trangparemyed With increasing the density of the pattern,

but po substgntlal change was noted_ for the
t r ank¥i PHsHEmAcROrdieR Ihraprasray Inventionemay be wsed fpy yarous image

diGGLAAP nBIQnatlﬁﬁgl Fﬁea?ﬁle%ed'oﬁ\fﬁ@ﬁﬁ 'Iﬁ?)? Jtéglrfié@gf é}%ﬁ of t&ue image

ari ous | mage evi ces eing a
digphayt damqesmgem&nwltba; tlsmmeﬂac:tmgdﬁyeeaxdh obthet dpicalnfillgeis exposed.

SR e DT Beh p TR L ot b SHICRE Al B Bty
dedicép |p§a)énﬂ(%ﬂdp%sddvl&k Le@@ Eldtas@ﬁethe %btnlsdl mﬁl%ﬂag& defibled to an

devi ces, EL splay devices, plasma display devices,
arfggle or <|1¢Vl<z¢e§h¢réhlan image dmplacyalevms T heegptisel EHdheeyebe switadshy used

,I.f%lé g)é&%)!tlpq i y%%vl:;%ggnsgltgc ggl}l% ggq%)lrcggglgls pglgpolg?%olh p?e\{tesc %1gnboards,
etexanpl e, d| spl ayi ng nmeans includi ng graphics fil ns,

phot ogr a?h pl ates, signboards, etc. The optical film

of {1 optiealdim of ihepresea 1%’9“(5’9‘113}’ he.pa p@m@uhaa radvantageously

%Iijsg‘{bay evi lc?ﬁ%%‘f/’?%ékghsgu R‘tau?? ?ﬂ M %‘[}O{‘t Vgie sgch as a

todch ptaoelady gm;mej panel mraphhnmer ﬂane lis adheaadmrthe toubhl amrfaoh off she

.ad{lﬂlred on t touch surface of the input/o 9

iR e R Y71 1 AR RSB &t BT csef £) fouching the

1eff@iihe ‘Ie[fi%idoprlie bﬁﬁ'&aﬁ‘ i6Ng wiiflea Jnegrlfﬁfgﬁf ReribiRYRhra@feris & peculiar to
opti cal Imwth a pen or finger, various

th@:mttcabﬁlm mr;tnptéetgwatedand the dantage, cqsmta@fahatfqnl, ctpacvfehm optical film

caf SRR APl IO REE e AR 5B o

inputughRedevicerigeludé Bt ¢ nétgithi€iSo @&idﬂh@ﬁﬁéi ?pé Sbrdvighion systems,
[ nput/out put device include but are not limted to

autogiied isBerenachyss (CAMshalbagks. a9 psipenaliata asgistaptdPRds) etc.
tellgr ;
oo SroltRiEH, T oot iveligf A fnichlih AR lepiicbvice

compmsmg Itlmafaﬂemnnemaddqmcalrfﬂarprbwﬂg@oﬂ ﬂ&phﬁge dnrylag eurface of its
. r|S|ng‘H;ﬁ orerrentlonedotl al filmprovided on
imgige isplaY ’S‘flr TRQE 4 Hnage dig eacaqrégleéw esent
inVelibR RI2JBE vl de FRIP redii s awaﬁayg ﬁ:@m@ i ‘i)?éf&%blty%aE he
present " 25 i nvention nmay be advantageous realrzed I n
infoinipus dévirersich analtqucke pach b yts hta&geah_splaynpalﬂ angt Ipstan optical
SRR ol BB kb REREBLBeerof courc
imRELESHhy HENERTabQRIRB td IR Préeh ihOdHtPHIdoIRY bEBudeiade display

matter of course,
devices, having no 1nput/output device such as a touch panel, such as portable TVs,

display instruments, portable game machines, and car navigation systems.
Fig. 7 is a perspective view of a PDA that includes a typical image display device

according to the present invention. The construction of it can be understood from Fig. 8,
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I mage di spl ay devices according to the present

i nvention do not exclude image display devices,
whawsoesen | nput / out put devi ce such as a t ouchP@EEIE1004/012267

such as portable TVs, 30 display instrunents, portable

gane machi nes, and car navigation systens. Fig. 7 is a
whiel BRegbisvctidraiwiel akdiAotdlate VIL-Milles Fig. 7y ihe DA 30 is so

i mage dlsplay devi ce accordlqg to the present
consigiiac b » brivid e5pak GISRIaY devies 3 1S 26EATIBRIAiFAEr 3575138 36, 2 touch
Pl S Hpolda on e MACHERN IS, (e R g eate 35 andan
op\lbzlllfﬂMI 41l acobrdiiggro the prEbent RDAnt3eh is sadhmed ontisttoucht wadel 31. Note

that a liquid cr | ay de
thag 3, it e R PP B4 SF i actsariEpn e touch panel 31
di spp alFéjﬂlgE}raft&PP]bW 1 cpak sy 1f I%Qhé)gtnfchﬁe hd Ekgilléﬁned with

cryst devi ce 35, an opti cal
reﬁoenlchep Pige ead 6. riltenapitioal fils %\Uimehldds @MERIéTEt?@uoﬂnlnp avmh is an

No 5 th Fi h
onfiFil PRI HE R 5 b e 1y Bk af YA op e surface
of WificH hldedfdlnpd (a%ra'ﬂ%ulir heneRtd ﬁﬁjamﬁd ﬁﬁ@rﬂﬁr&ﬁﬁesg rGl?ot shown)

structure as explaine reference to Figs
arGforifkhé. Opttheradn zt baaln sttfa¢enef] thei eptical L ¥ NEdeThhefréihng PET release

i SRR o GBS e Bve e

haei‘nrgveﬂé gﬁcﬁké‘sr&% NG R rHaY a%qae ngé tJ Figns, ebte%}e the optical

m crostruct’ures) (‘not shown f or med
f1lﬁu4 1 Beadhered omtHeackchspantleXle Iafthd pmcmmtdf ctlm prbsdnmmmmne the

rein, a PET rele i ner, hayi thet ess of
(g ohias! o P suG e st L R B rample
Fch %X@rﬁ havnkRgy ! e tibidekd6SHe Qfmc?a@ flﬁmls 1ﬁ-°théj%§é bpﬁﬁi)ut 10 to 100
?e’ferenceto Fig. 5, before the optical 41
um,sthadhelmesis afrthe hmy]ua)acﬂiesmalwbr B1n therthickeesp pﬁdlqm: é t@ﬁ() um, and

he present invention, the thickness of th tical
tng [Hiohnass Qe BR henessehbe 1 Thie THRES B bt 0da 08 e

abo I
b SR B fed EOACR! R PN e ity Bforel onyhe fouch
pahél 310 Fodexargpie, Wh&n 4 plasticroasbomthe likeisased b an gphiestox; éroubles

| ayer. is i.n the thick of .about 5 tp 50 gm .and
suphES {5 PRI BB ranbirg OPBITIE) A28t focher Kp a0 i g e used
ha@fadlﬁg%t oidr bPa &SHiroBBY 1evel §onﬁat' thé UptidaptiRel d5EdMo? Becl e

opti cal f ilm4l can be easily adhered on the touch
sppataatously, armbmajeherqm@ed whideuiepying bé¢hind amyosubstantiad pasti anaterial

w%emtﬁ%?ﬂ%gﬁfl &SZ%F%‘}“%& t ur%lut h OUbal} fi ohaﬁg ellJ(q e??na&nbe applied on

th@6ptydal GlAdbh ekt #eistRAcH® JeeRchiNas indbRsd ¥e apxemrn pbhoa
controlled | evel so that the optical filmdoes no

peel Therqpticalfim Hnmav Smporaiy PriSet He imags disal awppht&ﬂm of the PDA.
w{h Me%gu gphﬁaeﬂxen%&to%@gﬁ@@u@ﬁaceuﬁﬁfaﬁah %%ofrq&gg%ng, it

miIs renewe ernore
cafl (batreﬂlatyedr\mﬂﬁ)emmea [Howedr,ahe optival fipt dosalnot péahosfomhikeit is used,
resi stance to scratching (is i ncreased for a certain

angddhg pygr obde PA gan havg coRfidenro i ibmy t enporarily prot ect
t he Fd}?lgﬁnfﬂrenstﬁla @}ftbcpa? Filrh Q7 19&&3@1@ o?%tectl @Pﬂe §ci&n of the PDA

OptIC een worn o due"to du
fram dustiand tliroim anil/ additmortasahichigg, and when an 1nput operation to the touch
panel is performed with a stylus pen 37, the pen does not slide on the touch panel, and the

input operation can be continued easily with stability and excellent quality of writing.
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can be replaced with new one. However, the optical

fil mdoes not peel off while it is used, and the user
w@booshessPDA can have confidence in it. FurtherP@r/es20051@12267

optical film4l is capable of protecting the screen of

the PDA 30 fromdust and dirt in air in addition to

Thai§ e opgal MncacebRiingid the prékel PeVentib® Rad Rirfaberdu@hids to a
panel is perforped with a stylus pen 37, the pen does

AN ST SeHSE pbihe SrietestEaGHaes om the suFace ofip hereiehayingmtactile
|

pl%géhyblﬁlyglg Pft%/\?ﬁib?? ng@%géfv%h 3198%}%3 gﬂgg}ﬁaﬁ’&g uS&FSab&Pbly tailored

SR THAUBROGhS I RRGT hazEhaatl clasity dithe ppdtective filinl and aéspbaydiréigot

th resent nve on has. surface roughness to
“&’é ’é‘i‘el ‘@H@ﬂ‘i‘“sﬁé@éﬁé WnsHRiy pf thessrsorcdicetias fhe Sttﬁés pen
wﬁaﬁg 8% eheQkrdeh is ﬁ&%ﬁ@&%tﬁﬁ%&&ﬁlc@d.t actile property much

i ke paper. However croreplicated pattern used
i s dBwiheaibie, sincd e ogtica didih 41Hms ntitrestructursnicsmiedm a regular

pfg%éle?fg{tlsd gﬁ ar! E}%ﬁegg&yofgbﬁ%&?%e\s’ ggcltllg %Bﬁtéodl e%quac}i)tinﬂzing the
pzﬁt%ﬁﬁintdlh‘ﬂeﬁs}io@ﬁnd NSriseAGPIssHERE thedébyt te rg&.tré/ biige l&@en or the
witing on the screen is not substantially reduced
lilm gaprherediced. since the optical film 41 has
m cr pat t.ern
ur 1 38 oPHE e RE e bl Ao LB lionBELLR BuBloiiay
maauthetatel &g vayioapintibdd. ng phhﬁulaﬁ@taﬂﬁdﬂ‘dageﬁuﬁinﬁﬁiféﬂﬁﬂng’:lﬁﬂthod is
di stribution density, and thereby the glare of the
a ganséameihod: pEhertpnsick geghad By beeldlef&@aen%lwﬁoeamaﬂmrm Along
S@é:@Ri'CQI #igh 3y b @orm ﬁﬂ rﬂaﬁ¥ l:ﬁ)trInﬂngdeﬁlua]ho élcal fk{ms ata
ant ageous?,y man ured y various nethot
dcpmsnﬁam Ipacdess, admmahghmmayr’amnfadc oo bylgnermtlh adew datches.

tra nmet h fer nmeth

o BBl P guErier e A I DB L ing A sihossing
tebHrli e BY inREm GG tHAY BlabY o B&tRbRN oM hitbRaliif Qlﬁéfg&ll{ﬁla mold

optical filnms at a 15 downstream process, or tical

ami, thershardgnege Thaawld ﬁ@lqgiys ametadlic ingldy s]ﬂ@whbg or the like.
Eglr L}S %g%@%?ﬂjer}lgodlﬁl ﬁ({ﬁl’g?enlg Pn%eﬁ@é’n 12% méﬁ?oc? (r)f rﬁél%eu(%ack%é{ring an
o;ﬁiaalafﬂhewjiiprmtgt z&bhlﬁ;pﬁmhldiheg lﬂ&t@buﬁite huid :L‘ﬁﬁfs@@[@nﬂ Rflécting layer

and .t hen hardened. The nold includes a netallic
‘fom:}p on ghfoside of the s%;rate yy};ncp ng:lpciq,geafteAfgpgp%pheégeet-hke substrate,
thE SRA Ok R Nbn bW
B! in O e QRSB b G O ol PR vin
pluréihsgangnce sHedton dikebwidnstreateactacuht@ningankpsironat
reflecting layer formed on one side of the substrate,
MIEESURCUFel udes, after forming the sheet-1ike
SubsA hadifod oﬂxﬂzﬁluﬁcﬁﬁn%fanf 1@&lriﬂmaacf:§xfd!ix%;tb'tﬁ¥9pﬂe%@ {nveftion in a
one side of the substrate by transfer aving a
trasiser slanngr oy kainipleracnted preferatiy actiosding buthe dollawiea steps.
eac at least one mcrostructure. 25 A
R B ur et -

nmet ho icturing an optical filmaccording to
t he MuEiagatmdld ¢emptisiig h Bupbort and a shaping layer (hereinafter also referred

to "form adding layer") which is provided on the support and has a pattern of
microstructure duplicating grooves , on the surface thereof, having a form, height, and
distribution density corresponding to the micro structures of the surface reflection

distribution areas.
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transfer manner may be inplenented preferably
according to the follow ng steps. Ml d nmaking step:

wo/kMs0ges22 ol d conpri sing a support and a shapP@USBY€012267

(hereinafter also referred to "form adding |ayer")

which is provided on the support and has a pattern of

30 nhnmﬁﬁgﬁMﬁﬁﬂlauﬂgﬁgheﬁiing grooves , on the surface

t hereof, hhaving a for eight, and_ distribution
densPispoting pwablsea setipbicompidinginetedaldietwean the shestlikhyabstrate

e PRI Bah! BysBlenht SoHhe Rhre: ad fuduenre duplicating
gohegsgi Nng step: Disposing curable or settabl e nol ding
mat eri al _hetween the sheet-like substrate and the
shapPREcal fjzam H¥Rir ging the molding material in the
M Cr Q&ided Rl d afeli icaPfif boiGptisihy -1i
maki ng st g%?ﬁeﬁh{lgldden% ng tlﬂgom%gﬁﬁat éﬂ?a ?}CI)SI{I%{ermSg%et tke
subptrate ahd & rdflectogiayesomie stifacehod athidhi erogmbsesdhegalisg coupled
reflectin r on th urface of which
W R R B coupl ed . with ¢ he
shee@pﬁéalfﬁhﬁlﬂgﬁ@,ﬁﬁ%{geg{e provi ded. Optical film
removing step: 10 Renobving the optical filmfromthe
mol dRemppeng Heeapticplddmsiiomtthameldmay be continuously
sup flee&legttl QAL to]-: Ay be & I%I{u%hgl Wppl % o%?a%ul[) ’[1 Iu%(s:trate or
one by one. e optrcal TiTmmy e PRie By §'parch
may b¢ eupplied ohdbpof@nner that a large optical seat

consisting of many optical filns is made and then cut i
i nt ol RRRtFRLIEEL Mg bF drade by jhaich pystRpgy @ igsgnames Hiaf § large optical

R R T
showMloranspecifical®y, th ofticakfilm manwhduftg astiodalescribed Bbgue may be

| is pr d. The nold 20 i t 21
* aogt PR R e EVBRBRLA on the

SUPPAF firsg h rB6ld 2028 sRowdid BEM(@) is Prepar8dt THEHWIE20 comprises a
dupl i cating grooves 25, on the surface thereof, having

SURPeIS 2 inandh a slepping layier 220vkick isrirbuidedon d@nsgppq;t 21 anc} has a pattern of
; . . . .
QS SRRty SR T Sy BRCHERAL B3Pl o 60E Hiah, nc

I on’ ar eas.

diseiletiorf @ensgx aorpdspondisg @ e RbcroGtrutr@res tof fi shifface reflection
adhering an photo-curable resin materjal to a netallic

digfPRtigmareesy  Theaned 28 may bganadspiarcapmple; speordipg torhestepsof:

oo AR Il BE AN RIS e
o2idal film)f which &as ppattern ofipmbsionseisiving a form and dimensions
corresponding to the pattern of grooves of the mold 20, to form an photo-curable resin
material layer;

attaching a transparent support consisting of a plastic film onto the metallic mold
to form a laminated article consisting of the metallic mold, the photo-curable resin
material layer, and the support;

applying light to the laminated article from the support side of it to cure the photo-
curable resin material layer; and

removing the shaping layer formed by curing the photo-curable resin material

layer, together with the support from the metallic mold.
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25 material |ayer; attaching a transparent support
consisting of a plastic filmonto the netallic nold

W@ 2006003822 | ami nated article consisting of theP@EUSI0D4/E12267
nol d, the photo-curable resin material |ayer, and the
support; applying light to the lam nated article from

t he sSsupRphlensihder-Bife substtdle T ®t bR pRikat @ot HdwaY aadRn the
resin material layer; and renoving the shaping |ayer

flexiblevmgldip is dispaspdtin @ psrristesmined popisiop enithe sistesie 4) and alignment

e ¥ e a8 S5 bl 10ROy A o
t r anNepadamnimtiggtoll 2K pladed bnahe edd patise bf the molfil28t dhe

(not shown), and then the fl?xible nold 20 i s di sposed
lamigatin ig Praterablypoybbsrdpllon the substrate 1, and

al i : . [
per %g ?ﬁrr%?ilm el?leﬁ{f}%ag) Oftg?ln (ﬁg?ﬁ?%lgmr% ll% pg%fg[las pi?&zf? g)él tgﬁs%ﬁgate L
beeaude herdispbavenient te¢weanl tte 2ihstrated ang rheldi20amni wiyjcl alignn®ait has
is(?r}gferablﬁ a rubb(gr roll. At that tine, the end
beepeqmplpted fan RePig¥eied0 i s preferably fixed on the

SUbNdxRliRe fee eBFANSEof RE nfHlS PO AGRFRAupRREIRARE LdMinating roll
substrate 1 and nold 20 on which alignment has been

23 orehils! beingd ifealrwiea poldoemobshoving ja expopethiesulestesird] . pdt thisiime,

f th I L d d ' ' .0} J.
AT 201 RN RS pROLBR e o

theeXRAGRt Heths wasll RBtaad dubshhtet s sndidthi@ed. t ensi on on the
nold 20 is prevented so that the nold 20 is prevented

f r orkibgFepfiRa, Predetsrained RmoBnt Qf asHE maferiahhein-errolle s3fn)
negéégaarg ?&grpal&pP%E {%’Cﬁﬁ?igﬁ}&gﬁﬁ s{%ﬁfe& dhioShe % sGdele LE;Hr Eﬂl‘fedsupply of

stic nateri ot 0-curabl e resi
theglagrgautyridlps pasekhoppenwith alneetle for &xayenle, insayshepysed.ed

ontq the subpstrate 1. For the suppl f 5 the : .
ol ‘2t 1€ IRRGHEF b e 4setadmpmmsEitt Biad. s pleaf mgjerial 121s
noEXPRLEeveRBY oS théS@kble bithbREbdRRact.| Bk Iﬂlfastfcr}ﬁaterial 12 may be

Il I"ustrated manufacturing nethod, the plastic materi al

suppliedonlyniotthe perpibh.cad shoen iy FignP@ )t krar Wed hingfing hedl 23, on the

bstrate 1. .Th lastic terjal 12 may, be [
soig L eFande phitiosDs FRLetL TR poone Bt G when
thd RifiiMAIE RG] R®hovésen 0@ rhdle 10auhstep deRribed G AES Sudhhecase, the
plastic material 12 can be spread evenly on_the

vissasitt efdheplestigyapterial is peeferabhy qdiusieg sp et o bezsuiabledorswych
R
Fuatlprusiredh methad farsuplymgithaplbsicfmatesal dhnotdpnigatoniy metheds

deVi i)gggi:é%@(%gl‘piqt‘ glgegélgs%i}giagatt%a emr?iry l’e clggtﬁtgt%{%% x:v%(l)lg ks)lcl)rlfgce of the
suSHRR., Winita it B6 Bbantic material is not limted to the
met hods

Next, the rotating motor (not shown) is driven to move the laminating roll 23 on
the mold 20, as indicated by an arrow in Fig. 9(A), at a predetermined speed. While the
laminating roll 23 is being moved like this, pressure is applied to the mold by the weight
of the laminating roll 23 in succession from one end of it to the other end, the plastic
material is spread between the substrate 1 and the mold 20, and the plastic material 12 is
charged in the grooves 25 of the mold 20.

Furthermore, in the manufacturing method shown, the grooves of the mold serve as

16



10

15

20

25

30

descri bed. For exanple, the plastic material may be
coated on the whole surface of the 25 substrate,
waRi0sk038s2 not shown. Next, the rotating notor ¥CDUS2004/012267
shown) is driven to nove the laminating roll 23 on
the nold 20, as indicated by an arrowin Fig. 9(A), at
ch@nrSd L hip s HHAE Sy %&ﬁﬁx‘éd iV¥Hel odVR€ is digdHarRHité aler&lkdld@& around of
is being noved like this, pressure is applied to the
thevpld foﬂCtlh@ym itghabove fpplied Hr%smlmatASrﬂgresldt, lin thds ingnufacturing

g E853l 8 00 e P Gl 0 060 B0 Sl e
buBbllds toneainiBg th e grévves baﬁﬂoep;braﬁdﬂtéﬂ rrat erial 12 is
charged in the grooves 25 of the nold 20. Furthernore,

in Ot bnpipg maqeﬁgl isrbardereds HB WS SiePesitfieboscusable Frsin is
us&ﬁésda ﬁﬁ@&ﬁgﬁﬁ)&err i %{%Qé{aﬁ) Eh?f% %Fﬁﬂé H%%R} cﬁ/ng%éggf the substrate

channe ur ed
1 dandl thé sohBI@BGut Mmtd hph@tuhﬁadietlcm deamc}zL(ndt shbwn]} htﬁd theindight such as

ultgevfﬁ ﬁg\ﬁ? L%YWS@ 5@ glab : 3&%@5 hrou ﬁﬁ\ssru%ﬂﬁ@e 1 and the
mdll126%d Curl Bt efud! thé ﬁn&laam:ﬁgeg I fhge 8!‘115}9)‘{@ éuﬂamé%sm are obtained.

at mospheri c pressure, bubbles remain
Lagiiyy oxkels theaobthime rremestr@mreﬁlmmeldt Ehﬂéelmld amtthe: su’oatrac ilathe

sugrlSH TG o f b iR P SR oAt APice, a5 iem e

md1A00D iepRikdastt hLdBwaah Fig blOY THe doRBnsdistichptiieh 13.isa&R8wn, for
t he nsallsd 10 is put | ntogsa(%oto irradi ati on device

the sese of sigubiyity.dn @ stakrethal the icresiewrteres 1 mterlat@g@ﬂ@ adhgredhto the
shéeyg% s%@ 4 ﬁgh(%l%httﬂw cf%% n? ! Hg%rrﬁé i Js%q&%%%?a& he

refidceing Riyf-:tlmhdler esmitzrlmladaltmﬁl tohindt @f cherraialr@trnemrds 1ar &urthermore,
obt al ned.. 10 Las ¥ whi |l e the obtai ne
in ﬁheémaé?# oMy egtwfé lg%l%qednaeﬂerbérraézft%%wa aliuigh dagy can be

l’ll}()tl n‘f’éﬂg%tf'é hé&et- %k@@l%sht&fé lied r%ea IBﬂK)?B Qer ﬂfethod.
Uy R gk s

-1 rradi ati on devi ce,
peeIanhc@lfﬁlmshasimgmcrqstrﬁcptgres ot Qe su‘ﬂfaee obtﬂlamnmy ptic aI

s RO P forkid e Ly e o ey sig St by S embossing
teche}@E &kdovit & mi%l’&@ﬁhdah&@ teehm§he At whith a 3hddnoiue Bushate
optical film1l cglses as a matter of fact, a 15

copwftingt; fiog exaemie fign ineanéacted) toiadeningrell hawingtsattem of
s RN R0 EAGHLIEIRES g B8 LA cmboss

a pattef@f gie miveystatirdson thonirfaet ol i] by Whiﬂ:ﬁ a@fopécal f1lm is completed.
sheet-1i ke substrate 1 supplied froma rol], or

ot hé&te: Rsrsanatioplly showsa metiod af/?%mﬁﬁ"éﬁhbglakl@étoml%% fims 41
sh \bﬁnﬂbﬁ%{g 66§ pah ﬁeffﬁﬁ}o%o@ﬁn a&é\gﬁ%ﬁltﬁgfm&&ﬂ 1thy>Oe made

y usi 033|ng nlque
in e nz0Baithy a sheetﬂd@rsubqw fikn kamfmnaasrcﬁl 44 cfrsheetpikecabstate (e.g.,

hni.que i n_ whi ch et like e consi sti.n
PRy i gt e Bt rtigshiSE £OlE S B S pERa SuHep ppler 53
at & BleleBANInBE seRAtTHhE Eﬁb@tfsmgQBH&Vﬁsls GAdE B8 BeBIdind %ad 8 phtdn of
m crostructures to soften the sheet-li ke substrate and

granyb® 83 corresponding to a pattern of microstructures 42 to be added on the surface of

an optical film 41. When the PET film passes through between a pair of rollers, it is

softened, and the pattern of microstructures 42 is transferred to the surface of it.
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a pattern of the mcrostructures on the surface of it,
by which an optical filmis conpleted. Fig. 10
wa@edvenedseral |y shows a net hod of continuously PERUSZP04/012267
optical films 41 25 shown in Fig. 6 by using a flane
enbossi ng techni que. The optical filns 41 may be nade
in a manner that a sheet-IEJ@nplébstrate filmsent from
aroll 40 of sheet-like substrate (e.g PET fil IS
gui dERE pressRé Eryentionisidasrribag Belowrwith fﬂfwéncestsp ity ggamgples. It should
] d speed.
bR BB LR URREL: hfhth e 1BLiR BERGELELIRSC oo
pattern of grooves 52 corresponding to a pattern of
m crostructures 42 to be added on the surface of 30 an
Eé%%?—léil film 41 VWhen the PET film passes through
bet W& Ris ]g(Qf'ﬁ étﬂ:lai AT as ddschifed With }e?&%ﬁice t%'Tq d Egnd 2 was
pattern o crostructures 42 is transferred
msdﬁrface of it. 17 V\D 2005/ 003822 PCT/ US2004/ 012267

ror o UhRErt oo PEER S PR B g ol et Rmdd DR 1270 ot

Dhidel mewtug v rwtl p@@ off §hafa,ky ety h&?lateo(tﬂab@ﬁﬁne "Light Acrylate
exa | e In this exa an optical film

PQA ¢ Kb!@@&i@ochﬁmlhalr@f detdncandt 1025=WgBtS 10fa%by<20m§-m¢tbﬂel -phenyl-
L L e

Spﬁcﬂlﬂyﬁheﬁﬁcd)ﬁ)%& ﬁnﬁéd&br@ﬁfd/ﬂnﬁir@sn(ubﬁ@cdﬁ)rﬂ@r@UVLdl@hﬂe resm
Acryl ate 10 PO A of Kyoei sha Chem cal ., Ltd.), an
1. 25Awheghlke ragld madg qf B&lyp@pwﬁ%gﬂsm Wﬁ)ﬂ@ﬁ@/ﬁmfb rﬂaf'p%f@cqof which
wa@éh o@’&?éﬁ%—f’%@éﬁféﬁ{ ?F%B%\%@ cgﬂlastcdoﬂflﬁg 'toCLe{r%ﬁ? C rmcrostructures
m x eN extonqressaey @nonnt 06 Vtvi-aothie eesiromailagg thh/pxeuroab lstep was coated
sin. A sheet-li | d_ made of polypropylene re
o 58 Risrafpd R0 b ligry ibe Broous cHhen e Al S el ith o

pSlyRedr(BED) Bfn B AQWBSra6O I TIRSIHON B Gsddat iRk 9D V\Qirs IPEB [ (trade
mcrostructures. 15 Next, necessary ampunt of

nagve GUPESRE of Esijin) havdeg te tlluhlelqsaf eK/Ingmst ep was coat ed

on the prepared l.d.,and har . grooves.. The
he. NEFGES G ePrdl YRl 50f Sw s atee n{BE fysepvitgy poe mold,
hgit%@lsthé MaelerddiB oPB00 fol d00s Rds Apllelits tRlIEV-ciibldiedin for 30
trade nane "HPE188" of Telj in) having the

sephmd,Skthr@ygh dte PRJOfilm besing aiflyoraseens {amppot Masutinpi Eilactily @sram
des{lhte %chap rxgsig W c{lre aﬁ&’ n%%h{lgf’algbwgp gbtglgecg Nsztot e PET

e Wavel eng nmwas a

fllnﬁ)whhpeelléd- ¢l taxbiter Witk itie Ifeﬂéctﬁx@ laﬁ& Gmﬂﬂletdmld Ugld atth@et optical
PETflImQ%usm a fluorescent n? M t subi shi
t

filp acshopa imsigen and ¢ waykbtaipgdc i %IO@ %zd. aptigaldilEy fheghickness of

oS BE LT 0T SR b6 P

pyra@fd mikeostt@iresp igdmad banigedurfapé bLak reflecting layer had the pitch (p) of
110 pm, and the height of 63 pum.

Example 2
In this example, the reflecting layer of the optical film of Example 1 was laminated

with a protective coating. A fluorine silane coupling agent (trade name "Optool DSX";

Daikin) containing perfluoropolyether groups and alkoxy silane groups as given by the

18



10

15

20

25

30

- ayailablsanatisd @olyeser (OFD) didmy

filmas showm in Figs. 1 and 2 was obtained. In the
obt ai ned optical film the thickness of 25 the
wo edobeeseng | ayer was about 300 pm The pri snap¢DUS2004/012267
m crostructures (quadrangul ar pyramd
m crostructures) fornmed on the surface of the

folRfeE fornld wyeirepied d@allibicdT a(Rdtebfive cbhfingn and t he
hei ght of 63 Nﬁ&@ le 2 30 Inl?his exanplg(;r], t he

refl Edﬂ%@ﬂ%@br%fggkéer@emi% filmof Exanple 1 was
I am gatedop\ gt eed | coating. A fluorine

Si | aﬁg c%ugﬁ\qﬁﬁg)“gggﬁﬁs(?égl&g%nanel " %ot ool DSX";

Dai ki n) cMe=aetliylgrqer f | uor opol yet her groups and

al ko silane .groups_as given by the 18 WO 2005/ 003822
PCT/ S3066%: 9%%6?0 ?Péﬁngéﬁffi{dv%sé%ﬁ{?ﬂé”%@ Ph-Risaptdydgefluoro ether

e Glah@ | HEE - P 0B OF 816D Wirich 9Ak b MBorifi fég,%Q) i i

(e SRS 5 8T o CF%CFQ%%Z&ZOORE%%ggégg%Z o Rgging solution.

Negt thetdpyicaldilougf Bxagplat was steemd is ithearteainaliplating salggon to form a
S.diluted with 80.wt.pts.. of hydraoflugro. ether .

PSR o igerr prtne SpDiRg aeqt e fhoaecing  giGr i of the

FaDkilm { ThORANRES TR hidfchiPd HdAHAB was NoXt0. 1 i, AR thE Phismati

° il mlon1[cl Exanple 1 was %t egped [ n]l ?Weasobt ai neg (’:oatﬂl nghsmatlc

msagbstticomes an the refleating tayeewtierigtalp av vengfl withl ¢hegfrotcting coating.

sil ane coupling agent on the reflecting | ayer side of

the optical film The thickness of the protective

E£&aple 3YEVASa@Oms)0- 1 m and the prismatic 10

mcrostructures on the reflecting |ayer were totally _
c ov elei@isgxamplen ehgspcieréssics ahthe oati¢al film ofKaappls 3were evaluated in

' . Test) ' har acteristics of
e BT M P s bl CH BT RO ) SRR BF SRl St ot
fingerprint. Wusthérinldré, Yor the romi@aisda with theobeedl ifiom, a eRfimeR)ally
degree of easiness of w pi nﬁg off a 15 fingerprint. =
423 Borfhigkaess: thslepgmiec dptren T mof
s ' y avail able matted pol yester (PET) film
T?ilggwrgn%’%)%&%ess trade nane "TetronTM of Teijin)
was () éfsibidtidy Tést) Visibility Test After an optical
film (inventjve filnm and a PET film (reference_ fil
had HEN SRICHHER U5V RED) oAl SR A SERdeduE) Bd heen
r .
SPGB PR RO oAl PRSI PEAL S
surfaaes ¢fi theyEhpy weite rolselduapeatesityawith adimger spuhatdingetpeint (sebum)

ts.urfaces.t NEI)E(Ftr he PDA was powered on, and then the
SAPE TS Ry #“ﬁ’g‘cersrrage di spl ay was eval uat ed

qual Nea! i HIYA wab p6wered 6h, Anaghéd e RisiDiBLy durfe ilh N display was
i nci dent on the surface of the
evaluated qualitatively. In case of the inventive film, light incident on the surface of the

inventive film was reflected in various directions by the surfaces of some prismatic

microstructures, and thereby stains such as fingerprints added on the surface of the

inventive film became hard to be visible. That is, in case of the inventive film, existence

of the prismatic microstructures could suppress the reduction of display performance

caused by the stains, thereby improving the visibility. On the other hand, in case of the

reference film, the stains such as fingerprints were conspicuous, which caused discomfort.
(2) Reflection Test

As in the case of the visibility test, an optical film (inventive film) and a PET film
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25 inventive filmwas reflected in various directions

by the surfaces of sone prismatic mcrostructures, and
w0 b@seiBg2st ai ns such as fingerprints added on PEBEUS2004/012267

surface of the inventive film becanme hard to be

Vi _si ble. That is, i n case of _the inventive film
(re2tbRdeENES wedd adRfednl th8Rhhge dlLPSirfade bl esmARislly available

suppress the reducti on of display performance caused
PDY. the stains, thereby inproving the visibility. On

t he ot h d, 1IN0 casg k

st st ol RBACv My @RR Rl bolGy dhe ARSI ERG Rt b B o0 at the
digtaes of abbus Qe TRkt the lighY), altefHeclepiconf Tedkttidisof the flneresamelight
~of the visibility test, an optical film (inventive
1ntpithmptg:|a,bfﬂgn pesobserved with tapnakrssgygdeege o slanting direction. In case of

A A ref i ! [ i .

B g et o LS LU S e g varous
direBfonsgxhe surfreePiAhppEsphtacmitraltmemtdsyartishensby heflection of the

fluorescent light in the ro at the  distance of
U f1En{iy GHEm C%fﬁ@%? H@Va%tﬁﬁLetﬁ%f‘s’ﬂ%F?SSﬁ 5n
in%%ltitlg ﬁlrg,l %Q%ﬁ%&ﬁég ofit letisréatid thRrdshBcRiceald prévet ¥RSctions in

serve the naked eye froma slanting direction.
vidibilicadue tofthe teHectiomagwbjeets atound the filphintd fic Qfethe other hiyed, in case

of 5B 5R 1 et <o gt TR RRRGT G Pk Vs Wincay
obdrGe@structures, and thereby reflection of the

fluorescent light into the inventive filmcould be
pr eM@hlesd of Prgree pEEasipesg gEWiphgi(féa Fingearintve fil m

t he i e 1e. .bL i i i OF ) ) )
e A DEIRE Pl AR AL R G LS EAGENE s O B i

(refebhectlin)weaé adlterdsthainagadditpiey furface ofha commerdilyt dvailable
ot her hand, in case _of the reference,

! ) se ] fil th
PRAf by (¥ 3 mffﬁglwqf{}@r%@%%ﬁﬂipr?tgwei?ﬁm'&f mpfe qgreference
s e r S ;
FIG} S BEh ey PERI g g PRl ot T B0 AT foned
acvordingitb iHeyproeiure affentipidimet 2fwdrenalso adlentd wetheiH. and

a PET film 15 (reference film. were adhered on the
i e tiprespectiye ﬁ%fg@e_éf’fe eéaﬂ@v%éﬁw&évfﬁm%%%ﬂ adhered on
thEPOA dreliibtrdrEatedf with Y $REENVS thitl RO Webum) stains were put
a:protective fiimof" Exanple 1 and a reference "film
oncthe wilnifashs. & hp respectivieingerpaitnk sigink axeryined off witl R tewe, ard the
about. 0.1 tm.had been formed according t h
deGRE R GRS P WA e et s P Bitid i, fiwas
coRiFAenINedervddt the sRekiiveBinbatdf refeéncefilhRatt fprotdctinglSoating
of sanple films in total adhered on 20 the PDA were

madesfstlanecgouptiegirgenihehiingerpring stainsoplddie wipad effprelht
SR DT URE A o At W SR ¢ g,

re{pRdVe suafate ltegicslelthe sample €dmi Ressmedsumidin mgmefof cantact angles.
Tfi ngerPri nt was evaluated qualjtatively. |

ciORERT Jneksddesren Ve psastrer Wb pranipsh ekieForare Ege
"édﬂI’FAWTt/QN BRI AETER b8 @8@5'%en Kagaku) using water of 0.05 pl based

on a method required by JIS-R-3257. The following result of the measurement was

obtained.
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made of silane coupling agent that fingerprint stains
could be wped off well. 25 Next, in order to

waoeowsiodsal | y eval uate the easiness of w pi ng oPET/ES2004/012267
fingerprint, the respective surface energies of the
sanmple filnms were neasured in terns of contact angles.
The contact angl es (degkg@butver e neasukggh W th a
cont act §9191#gﬁ: fmRher (tr paRedi@e®ilm CONTAfke ANSFIAVETER"

al men

of Kyowa agaku) "using water of "0.05 tT based

on a net I red by R-3257. Th L1 ow ng
P)%gﬁ&eiﬂﬂﬁ 1@*'\%}13 30 obt ai ﬁ%%rg 20 WO

result o . remen

2005/ oosgﬂﬁerg%oom 012267 without with Sanple
FilmProtective FilmProtective Film ﬁ?éigal Film
105. 4 12KEg Blm | nyenti vdO# 1 m) PET Fil 7674 112. 4
( Ref er en€Refeiengg fi® As under st ood from the above
result of the nmeasurenent, in case that an optica

filmaccgordi to.th resent..invention has a .
pr ot Sepfivaagdionh i Pate RRTES! B sREsM A dsehpt an optical
filth QBEIrHiB B ¢ tHagir&seh RN EMRE had B frdtéive Sostitph tiRSwater repellency and
_fingerprints could be effectively renoved. 15 As
oil gepsllendyedera iopeovied, andistains sughhas Hngospints cowld he eHectively
rmﬂg@%ides an optical film inproved in visibility
W thout the adhesion of a fingerprint and the
deterioration of the contrast. This optical filmis
capabl e of resisting a scratch or the |ike and . i
pr evantasaEbedmbove irdeisil, dheopress inventiqmeroyidrean opfisakian
imt;{?vgdiglt vidibilit) %ﬁﬁhb{fﬁ&@ Ache@OROE § @irrrl%&ghm $ndORE bERkiorfalibTbf the
e dust or the like can be renbved easily. Since an
comtpst. s dpticah fllocisrcdpable eforesitengpr sesaich oRbe ilike end premeriimg the
uch aracteri.stic It b vant ageousl y. .used . .
a3t AR G MG S i P e e S5 Ba AR iR EF Qoo flm, he
du$fRY tREIKEAR b IMANAGANUS | JindsSACbptiRal filaPaicoRlihPtétthe present
~ devices such as touch panels and graphic panels, being
invgdher kas suph ehrepaterties. hepapbeadvahazppushievied fonrspoppinage

. \ t t] £
o T 0% e R G BBLIEF b
deGiE&sNEIE ¥s todbh pateldwidnmiphic pdrelspbeisg adhared/@nthemn

provi des an image di splay device takin advant ages of |
t he FESBRIMOEh the Praseat typnias prgviges %.Hleﬁw%i of Spanpfacping an optical

filAGEXrHin8% HR Fri&nPhESRRh caliliV®ith hdh-acédracy.

Furthermore, the present invention provides an image display device taking

advantages of the excellent characteristics of an optical film according to the present

invention.
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WD 2005/ 003822 PCT/ US2004/ 012267 What is clained is:
1. An optical filmconprising a transparent reflecting

w0 pdosoeas2t he surface of which a plurality of BCr/isme4012267

reflection distribution areas each containing at | east

one 5 mcrostructure are provided. 2. The optical film
acyaths oRirhdd i€l ai m 1 conpri sing a transparent

sheet-1i ke substrate and a transparent reflecting

| ayer forned on one side of said substrate, wherein

said trans p%ﬂ}ﬁcilﬁlh%ﬁ%ﬁﬁné z’lﬁ{ﬁ{spdr&t_%ﬁleétiﬁlgeﬁlhﬁ&{ thé&irface of
filmon the surface of which a pluralit 0. of

suPhigh @ phiglite ef susfacedplectipp disitibptionrasens e%ﬁﬂeﬁ%ﬁa@mg&é igastgne
Thei QfdhE@de 4d hviaegording to claim1, wherein said

m crostructures are prismatic mcrostructures. 15 4.

The optical filmaccording to claim1, wherein said

M Crosty uct yresg, @d'a?ﬁln{j%c%%ﬁg% oRi ?b&nn}lgr?sﬁrlg% dng&refn'tk t-like
in a regul ar paPtern, ave predet erm ned shape an
hebupkirate anvch tzanspagéns reflegtingdayer formeoreetstsederaf saad substrate, wherein

deps| Lcal. £l ' [ : -
wnirLtsggten KIRE R ke Gl IMAEPRE Bk Sl Bhitey p promley
mab&suifade, reBectivh diswibtiiaedress aterprasddedr di ng to claim 1,
wherein a protecting coating is fornmed on said
reflecting film25 7. The optical filmaccording to

cl ai m 13.adhdmhedptinal filreadcomiyg taltlaim Aywisrid sddmioddstractures are
imalﬁﬁe %iéPl ay device in a manner that the reflecting

f i PG E8GP RS opti cal filmis exposed. 8. The

optical filmaccording to claim7 through which direct

i nput to the_ 30 .. t/out put devi ce of sai.d i.nmage

di spl ay* devi €& qucaﬁ%ﬁgiamoaﬁ%@ﬁﬁernéa ¥ ?fFléé’t‘lH H{:}"’?P?CH‘E‘T“ICS are
Si gigposed orS@iidjreﬂ&itiirl% @lm fd 4 Rphisr fabbigRse wfgﬁelaetenﬂﬁéu $bpe and
finger. 22 WD 2005/ 003822 PCT/ US2004/ 012267 9. A

nebHigY B apr Baubuiehingpresisiereiaed 50818 conpri si ng t he

step of making a reflecting filmby adding a plurality

of surface reflection distribution areas each )
cont ai ni-ng TR opticabfilmparsonding i elainy bwherein gnidueleding dilmg fis made
a Lf PSR nBRiaf i | m by transfer. 5 10. The nethod

according to claim9, wherein said reflecting filmis

made in the formof a transparent reflecting |ayer

supported b d . =]} / .
Ther ot fod b8 oAATBRALERD 1Rk | ShoiDR bioffing colfing s
s afadmediorf saokrefledtingdiinon di stri bution areas is

performed by using an enbossing technique.

7. The optical film according to claim 1 adhered on the image display surface
of an image display device in a manner that the reflecting film side of said optical film is

exposed.
8. The optical film according to claim 7 through which direct input to the

input/output device of said image display device is possible when the reflecting film side

of said optical film is touched with a pen or finger.
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10 12. The nethod according to claim9, wherein
transfer of said surface reflection distribution

wW@e@am03ss2 per f ormed by chargi ng curabl e or setPEDUS2004/012267

nolding material in a nold and hardening said curable
or settable nolding material. 15 13. The net hod

accordigng t o méBbddiRoduep kh Spt[bgl ﬁmﬁ@mp@lfsmg EHeaRprdf ﬁgkﬁg a
nol d conprising_a support ang1 pi ayer which
pr@ﬂ?%& filyp by addipe %Pﬂﬁﬁg‘pyto SHECR & eg‘fl(ﬁléﬁ%t@l?qﬁloalareas each contammg

M £iQSE il itk SR fo@ab kNG o ©AYSSent Bn b Barsif ace
thereof, having a form height, and distribution

density corresponding to said micro structures of

sai d suipf acepg ﬁfe{h%g bl QR t%tcfahg 9t iR kA@ Sofledbhg film is made in
di sposing curable or settab nmol di ng material between

a bhé&em dfiajbanspatsst refecding haaer sgawteé h& B ittARSPRIgYesheqtdike substrate.
charge said nolding material in said mcrostructure
duplicating grooves; hardening said nolding nateri al

to forrhlan dpe imstiod h¢dordiegimsteins Onyhesein trandisef said guface

Subﬁtﬁgn%a%w%%u& @&Is 1gﬁetrfo?rgeci Rine% ¢ Hﬂs%fﬁgztgﬁﬁﬁt gf caid

crostructurestin egr y cou
sheet-|i ke substrate are prOV|ded and renoving said

opt I calfi l frOB;I § ﬁccgbc{m gttglclafm9 Agerem nsféjrlo?chuél %{urface

devi ce gowp I'Fmaccor
prefedied defitaton Megds ﬂ&rmaybﬁcthaf@tg&:uﬂfold dTeetmhstegﬂoldmg material

L
panel further conprises a touch panel under sai d
opt Cal f 3 r”,r[‘]he %nethod according to claim 10 comprising steps of:
preparing a mold comprising a support and a shaping layer which is provided on
said support and has a pattern of microstructure duplicating grooves, on the surface
thereof, having a form, height, and distribution density corresponding to said micro
structures of said surface reflection distribution areas;
disposing curable or settable molding material between a sheet-like substrate and
said shaping layer to charge said molding material in said microstructure duplicating
grooves;
hardening said molding material to form an optical film comprising said sheet-like
substrate and a reflecting layer on the surface of which microstructures integrally coupled

with said sheet-like substrate are provided; and

removing said optical film from said mold.

14.  Animage display device comprising an optical film according to claim 1

provided on an image display surface of the image display panel thereof.

15.  The image display device according to claim 14, wherein said image

display panel further comprises a touch panel under said optical film.
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