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TITLE O THE | NVENTI ON ANTI REFLECTI ON FI LTER BACKGROUND OF THE IB@& | ON Lf
Field of the Invention The present invention relates to a
light-transmitting antireflection filter which is adhered to a dlsplay
screen of a VDT such as a CRT display, a projection type display, a plasna
di splay, an EL display, a tiquid crystal display, and so on, of used as a
front plate Description of the Related Art In general, a Ilght-transn1tt|ng
antireflection filter is provided on a fli,spl ay screen of a display device
to prevent the deterioration of VISIbI|Ity of images due to reflection of

il lum- natiof tmmg of a background. In the use of the

di spl ay devi ol en is stained with dirt from hands,
fingerprints, sweat, CAQMREFtECTIONFRIER. Wien an antireflection coating
i s provided, such staln tends to beconme nore visible and is hardly renoved.
To suppress sBACKGROUND EUN W5y to wpe off the stains, it is
devised to additionall forma staln proofing | ayer on the surface of the
antireflecti anpl e, JP-A-64-86101 di scl oses an
antireflection articl t t o

conprising a substrat Z'H‘Ma e%%manrht\{ﬁPﬁegét]lsgensagga?l‘?\%ﬁt\f\kﬁﬁrﬁ&ﬁ%r| ses
silicon di oxiahdireflections fitérawdhiall isvadbereds te ree displayviscreen cbrgpMDT havi ng an
organi c silicon substi tuent roup. JP-A-4-338901 discloses a CRT filter
with stain resych as s ERTQisplay. i pralestionatype dishlarg aqsplasma displa¥ct i on

coating whichyd ) display, a liquid crystal display, and so on, or used as a front

plate

. In general, a light-transmitting antireflection filter is
provided on a display screen of a display device to prevent the
deterioration of visibility of images due to reflection of illumi-
nation light or mirroring of a background.

In the use of the display device, the dispiay sbreén is
stained with dirt from hands, fingerprints, sweat, cosmetics, and so
on. When an antireflection coating is provided, such stain tends to
become more visible and is hardly removed. To suppress staining or
to make it easy to wipe off the stains, it is devised to additionally

form a stain proofing layer on the surface of the antireflection
coating.

For example, JP-A-64-86101 discloses an antireflection
article with stain re'sistanqe and scuff resistance comprising a
substrate, and an antireflection coating which comprises silicon
dioxide and a surface of which is treated with a compound having an
organic silicon substituent group.

.JP-A-4-338901 discloses a CRT filter with stain resis-

tance and scuff resistance having an antirefiection coating which is



=2- coated with an organi c pol ysil oxane having a term nal silanol group.
Further, JP-B-6-29332 discloses a lowreflection plastic with a | ow

refl ectance and stain resistance conprising a plastic substrate, and an
antireflection coating which is | am nated on the plastic substrate and
conprises a nono- and disilane conpound having a pol yffuoroal kyl- group and
a silane conpound having a hal ogen atom an al kyl group or an al koxy group.
The di sclosed antireflection filters have the stain resistance to sone
extent, but its stain resistance is uns%t1sfaCtory. In particular, since
the once deposited stain is hardly w ped off, or should be wi ped off with

wat er and/ orcgutedr withi an seriganitt polysilokané cHavihg cd teemnirah esikdnol ngroapl st ance
tends to be renoved by wiping, so that the filter has insufficient stain
resistance and unsati X:N&M;yjﬁjﬂrﬁtﬂ%&%/ diseloses . asiownreflegrtiorHE | NVENTI ON

An object of the present inveption is t rovide, an antirefl ection filter
whi ch has a Fﬂéﬂ"érwg alt nlowa &€ ?%ﬁeﬁet%& gtﬁé!‘ d&8 G IROAMBMSINGef| ect i on

Lo oo et RIS St O SARAARE o, e S dpRRRHL S 1
gt ate, oo oo Mepbeparals simoanirhia £ mEhee i anaCEP2, o
substrate, vompoundthaving: anpoliyfiecroatkyl rgrogprand @ositanerdompualind st ai n
proofing layer on said antireflection coating, which | ayer conprises a
si | ane conpdidving & halggenatans ram aliivh gsoup ascan alkoxy group.
' The disclosed antireflection- filters have the stain
' resistance to some extent, but its stain resistance is
unsatisfactory. |

In particular, since the once deposited stain is hardly
wiped off, or should be wiped off with water and/or an organic
solvent, a material which has the stain resistance tends to be
removed by wiping, so that the filter has insufficient stain
resistance and unsatisfactory durability thereof.
SUMMARY OF THE INVENTION

An object of the present invention is to provide an
antireflection filter which has a better stain resistance than the
conventional antireflection filters, from which stain can be easily
wiped off, and such properties of which last long time.

According to the present invention, there is provided an
antireflection filter comprising a film- or sheet-form transparent
substrate, an antireflection coating on at least one surface of said
substrate, which coating comprises an inorganic compound, and a
stain proofing layer on said antireflection coating, which layer
comprises a silane compound having a number average molecular

weight of 5 x 102to 1 x 10° represented by the formula (l):



- weight of 5 x 102 to 1 x 105 represented by the forrmula (1): -3- R
(OCF2CF2CF2) [err] (OCFCF2)- (OCF2)c-* CF3 Y *-(OCF2CF2)d- OCF(CF2)[err]7
CH21 -X Z ~~(CH2)m Si - (R1)3-n [err]p wherein Rf is a
strai ght or branched perfluoroal kyl group having 1 to 16 carbon atons, X is
an . odine atomor a hydrogen atom Y is a hydrogen atomor a |ower alkyl
group, Zis a fluorine atomor a trifluoronethyl group, Rl is a

hydrol yzabl e group, R2 is a hydrogen at@mor an inactive nonoval ent organic
group, a, b, ¢c and d are the sanme or different and each an integer of O tod
200, e is 0 or 1, r h Q£ herent and each 0, 1 or 2, an
p is an integer of if1 i; g?ﬁﬁz%ﬁ?ﬁgﬂd@@m OF THE | NVENTION I n the
present invention, preferably the CFansparent substrate is nade of any

transparent material such as glass, trans- parent plastigs, and so on, and
inthe formof a filmor sheet. Exanpldgs off the transpargnt pl astics are

acrylic resins, poly_qg‘r)&gzra%t _[eSskns. ter resins, gelyulose resins
(e.g. triacetylcellul bSe izgcqél@gﬁl , etc.), styr n| resins, and so

on. Anong them the acrylic reS|Z1$ are sw@_lf?lgg wi) | i ght _
transm ssi on and weat her resistance. % é-or 5| ns, an acrylic
resin containing an (R? . 0 )

wherein Ry is a straight or branched perfluoroalkyl group having 1 to
16 carbon atoms, X is an iodine atom or a hydrogen atom, Y is a
hydrogen atom or a lower alkyl group, Z is a fluorine atom or a
trifluoromethy!l group, R! is a hydrolyzable group, R2 is a hydrogen
atom or an inactive monovalent organic group, a, b, ¢ and d are the
same or different and each an integer of 0 to 200, e is 0 or 1, m and
n are the same or different and each 0, 1 or 2, and p is an integer of
1 to 10.
DETAILED DESCRIPT! I

In the present invention, preferably the transparent
substrate is made of any transparent material such as glass, trans-
parent plastics, and so on, and in the form of a film or sheet.

- Examples of the transparent plastics are acrylic resins,
polycarbonate resins, polyester resins, cellulose resins. (e.g.
triacetyicellulose, diacetylcellulose, etc.), styrenic resins, and so
on. Among them, the acrylic resins are suitable in view of light
transmission and weather resistance. |

Among the acrylic resins, an acrylic reéin containing an
-~ acrylic rubber dispersed therein is preferred in view of impact
resistance. Also, an acrylic resin comprising glutaric anhydride

units and/or glutarimide units is preferred in view of heat



acrylic rubber dispersed thereinis preferred in view of inpact resistance.
Al so, an acrylic resin conprising glutaric anhydride units and/or
glutarimde units is preferred in view of heat -4- resistance. As the
transparent substrate used in the present invention, an optical filmor
sheet having a polarization property, for exanple, an iodine- or
dye-contai ning polarized light filmor sheet conprising a polyvinyl alcohol
resin, and a | am nate of such polarized light filmor sheet and a cell ul ose
resin sheet or filmare also used. The 4im or sheet-formtransparent
substrate may be a single layer one, or a multilayer one. A thickness
vari es dependisigtapeet he final use of the antireflection filter, and it is
usually from0.01 to 10 mm The antireflection coating nay be forned
directly on at |east Asetheutraaspareinttsubstratesysedin thebptesend, while a hard
coating layer may be forned on at |east one surface of the transparent
substrat e artvemniion,t aa eplical clilme @ri sheebhaving i polarization: repemtye har d
coating layer. The formati.on of the hard.coating,layer ,over.the surface of
t he transpaS@ﬁtemlFr &% 'ﬂ@‘f‘ebnqry%yﬁ'c‘f%ﬁg'é‘énq t@'@ﬁiﬁéé@‘ﬁa“@e@s but al so
flattens th f ; a - dor n ' e
antirefl ect %g%légo%ﬁﬁ%gglpéh?cﬁﬂ@g&s%ﬁtahgf?? lg" a egi lé—.l‘rf;ﬁi(i)\?{é[ tﬁg such
antirefl ect igytarfifdd iligat tfimt be sheettdrd & iceliuibsecpssinl. shett be filwr drgoat i ng
| ayer, any one of hard coating | ayers
also used.

The film- or sheet-form transparent substrate may be a
single layer one, or a multilayer one.

A thickness varies depending on the final use of the
antireflection filter, and it is .usually from 0.01 to 10 mm.

The antireflection coating may be formed directly on at
least one surface of the transparent substrate, while a hard coating
layer may be formed on at least one surface of the transparent
substrate and then the antireflection coating may be formed on the
hard coating layer. |

The formation of the hard coating layer over the surface
of the transparent substrate not only increases the surface
hardness but also flattens the surface of the transparent substrate
on which the antireflection coating is formed, so that: the adhesion
of the antireflection coating to the substrate is increased.

As the hard coating layer, any one of hard coating layers
which are conventionally used in this art field may be used. An
example of the hard coating layer is a hard. layer which is prepared
by polymerizing and hardening a raw material comprising a
polyfunctional monomer.

Specific examples of the hard coating layer are a hard

layer obtained by polymerizing a polyfunctional polymerizable



whi ch are conventionally used in this art field may be used. An exanple of
the hard coating layer is a hard. layer which is prepared by polyneri zing
and hardening a raw material conpri-sing a polyfunctional nononmer. Specific
exanples of the hard coating |ayer are a hard | ayer obtained by

pol.ynmeri zing a pol yfunctional polynerizable -5- conpound having at |east .
two functional groups selected fromthe group consisting of an acryl oyl
group and a nethacryl oyl group (for exggple, a urethane-nodified
(meth)acrylic oligoner, an ester of a pblyhydric al cohol and (neth)acrylic
acid, polyether (meth)acrylate, etc.):by the irradiation of an actinic

radi ati on” sucKkogpound| haying at|least; byo fudgtionakgroupsaselestach feom ther obt ai ned

by thernmally PNl A lnd e l.am ne XY

crossl i nkabl e%?@?ﬁobggvm%%%i%}yx%rﬁogﬁeﬁa § W§W3%a8%§ g?' har deni ng
a resin raw makemphl, &Qureftianettiodified UrathfEyiieo Sligomer, (AR 318k of! 4C
oligoner- by the irradiation of UV Iight or electron beans, and a film

obt ai ned by  t Ryl alsehrinand tmetblagrylianaciht peiystherofmetniaenylatae

and casy handPiaBvrie' GRSt 3 e RuBshcsien g Vil an be
obt ai ned by aelectrohaveans,ngtcf;0amd 20 haRP fdyeP bbIShEE WY thetfilally ¢rogshrane
having term nal isocyanate and a (nmeth)acryllc acid’deriva-“tive having a
hydr oxyl gr oufinkingea silicamectmelamine\darn gpoxy-basm (crossliokablat eesimyrawe pr epar ed
by reacting am%%y,iaiocyanate (e.g. hexa-
Among them, a Jayer obtained by hardening a resin raw
materiat comprising the urethane-modified (meth)acrylic oligomer. .
by the irradiation of UV light or electroﬁ beams, and a film obtained
by thermally hardening a resin raw material comprising the silicone
base polyfunctional compound are preferred in view of durability
and easy handling.
The urethane-modified (meth)acrylic oligomer can be
obtained by a urethane bond-forming reaction between a poly-
urethane having terminal isocyanate and a (meth)acrylic acid deriva-
tive having a hydroxyl group. Tﬁe polyurethane having terminal
isocyanate may be prepared by reacting a polyisocyanate (e.g. hexa-
methylene diisocyanate, isophorone diisocyanafe, etc.) with an
oligomer having at least two hydroxyl group (e.g. polycaprolactone-
diol, polytetramethylenediol, etc.). Examples of the (meth)acrylic
acid derivative having a hydroxyl group are é-hydroxyethyl (meth)-
acrylate, 2-hydroxylpropy!l (meth)acrylate, and so on.
Examples of the polyhydric alcohol of the ester with the
(meth)acrylic acid are dihydric alcohols (e.g. ethylene glycol, poly-
ethylene glycol, propylene glycol, polypropylene glycol, propanediol,
butanediol, pentanediol, hexanediol, neopenty! glycol, 2-ethyl-1,3-



met hyl ene diisocyanate, isophorone diisocyanate, etc.) with an oligomer
having at |east two hydroxyl group (e.g. polycaprol actone- diol,

pol-yt etranet hyl enedi ol, etc.). Exanples of the (meth)acrylic acid
derivative having a hydroxyl group are 2-hydroxyethyl (neth)- acrylate,
2- hydroxyl propyl (neth)acrylate, and so on. Exanples of the polyhydric
al cohol of the ester with the (neth)acrylic acid are di hydric al cohols
(e.g. ethylene glycol, poly- ethylene glycol, propylene glycol, _
pol ypr opyl ene gl ycol, propanediol, buraﬁedlolz pent anedi ol , hexanedi ol ,
neopentyl glycol, 2-ethyl-1, 3- - 6- hexanedi ol , . _ _

2,2' - thi odi ehéxawédibl,4 203 thiddisenerdl eavyedheiifedimetahdl! | By, an@r
hi gher pol yhydric al cohols (e.g. t(lnethylolpropang, pent agl ycer ol ,

gl ycerol , pefritwerigt lori higher db@lywmmalcdhplmt(egg.ytmnethyleltk)popané:o i rrlpflrt
flexibility to the hard | ayer to prevent or. suppress cracking, a sma
anount of g%’l‘?@iﬁﬁo n&ﬁl‘?ﬁfal'etﬂ’e@é?mmn% adiglyaargl, bdipentaglycerohe
course of tﬁ& eparation of the ester fromthe pol yhydric al cohol and
(neth)acryliccgkid to obtain a m xed ester. Exanples of the pol ybasic

unsaturated carboxyl i Toaﬁhﬁaﬂrﬂ’eﬁ?ﬂiﬁ} oCtHe | Hhrgt %@g%ﬁbp%ﬁab} c acid, -

phthalic acid, maleic acid, fumaric ‘acid, 1taconic a sO on. To form

the hard coasuppressycrackinge ar amalfaamount ofsaapelybasicoansdtaratedf ace of the
transparent substrate by a conven- tional coating nethod such as spin

coat i ng whi cherbexylia seisl mayppe radded: imtthegcaurae oofi theopreparationtaft they
ubstrate gt Boin e baimyaNe’ albhol he (mbtilassie' Bdd"fh Shesh™ ' °°°
mixed ester. Examples of the polybasic unsaturated carboxylic acid
are succinic acid, tetrahydrophthalic acid, phthalic acid, maleic
acid, fumaric acid, itaconic acid, and so on.

To form the hard coating layer, the raw material is
applied on the surface of the transparent substrate by a conven-
tional coating method such as spin coating which comprises
dropping a coating composition on a rotating substrate to form a
coating layer uniformly; dip coating which comprises dipping the
substrate in a coating composition and pulling the sdbstra‘te at a
constant rate to form the coating layer; roll coating or gravure
coating which comprises forming a film of a coating composition on
a peripheral-surface of a roll and passing the substrate between
rolls to transfer the coating composition to the substrate surface;
and curtain flow coating comprising falling a coating composition in
the form of a thin'film (curtain) and traveling the substrate under
the falling coating composition to form the. coating layer (for
example, coating methods described in Yuji Harasaki, “COATING
MANNERS" published by MAKI Publishing on October 30, 1979 and
Aoyama et al, “COATING MACHINES AND PERIPHERAL EQUIPMENTS”
published by KABUSHIKIKAISHA POLYMER KOGYO KENKYUSHO,



substrate in a coating conposition and pulling the substrate at a constant
rate to formthe coating layer; roll coating or gravure coating which
conmprises formng a filmof a coating conposition on a peripheral surface
of a roll and passing the substrate between rolls to transfer the coating
conposition to the substrate surface; and curtain flow coating conprising
falling a coating conmposition in the formof a thin film(curtain) and
traveling the substrate under the faili 9g coating conposition to form

t he.coating layer (for exanple, coatindgfnethods described in Yuji Harasaki,
" COATI NG MANNERS" publ i shed by MAKI Publishing on Cctober 30, 1979 and
Aoyama et al KAKOINIUYS UHENKIFIKANIN FieBréaiiRIe7 QUM NRS appligd slwed by
KABUSHI KI KAl SHA POLYMER KOGYO KENKYUSHO, 7- KAKOGE JUTSU KENKYUKAI in
February 197@)atermeﬁ hardeneg by <3 methodasuitable for theruseddawy a net hod
suitable for t} ed raw material. The thickness of the hard coating | ayer
S preferabl?‘af%'rﬂi to 20 [errJmin view of filmstrength, surface

Strength and optlcal mMePRibisss B an@mhale Cbafihi dByarT | fierdbyPe, for o

directly on at |east one surface o ranspar Subst t he hard

coating | ayefromhitcto i20 fuen rAdview af ﬂlma%treﬁgm SsliffaéeE stferight andnspar ent
substrate. The antireflection coating nmay be any one of conventionally used

ones, and negPlicala propgriies. ayer coatl ng or a mul tilayer coating. The

antireflection coatln? rra\a/ { g/
' he ntlref ectlon co tmg may be formed directly on at

least 'one surface of the transparent substrate, or the hard coating
layer which is formed on at least one surface of the transparent
substrate.

The antireflection coating may be any one of
conventionally used ones, and may be a single layer coating or a
multilayer coating. The antireflection coating may be formed by any
of conventional methods such as vacuum vapor deposition, ion

plating, sputtering, and so on.
For example, in the vacuum vapor deposition, the subst-

rate to be coated is placed in a vacuum chamber, a pressure in the
chamber is reduced to 10-4 Torr or lower in general, a material to
be deposited is heated by, for example, resistance heating or elect-
ron beam-heating to evaporate the matérial, and then the evaporated
material is condensed on the substrate surface to form a thin layer.
In the sputtering, glow discharge is generated between a pair of
electrodes under reduced pressure of about 10-3 Torr, and a negative
electrode material which is liberated by the glow discharge is
deposited on the substrate surface (see JP-A-4-338901, JP-A-64-
86101 and JP-A-56-113101).

A structure of the antireflection coating is disclosed in,
for example, U.S. Patent Nos. 3,185,020 and 3,432,225, the



of conventional nmethods such as vacuum vapor deposition, ion plating,
sputtering, and so on. For exanple, in the vacuum vapor deposition, the
subst- rate to be coated is placed in a vacuum chanber, a pressure in the
chanber is reduced to 10-4 Torr or lower in general, a material to be
deposited is heated by, for exanple, resistance heating or elect- ron beam
heating to evaporate the material, and then the evaporated material is
condensed on the substrate surface to.fgorma thin layer. In the sputtering,
gl ow di scharge is generated between a pair of electrodes under reduced

Pl berat od by WRGOsHSs of @hloh, B @il Moororalétf bhcrlemBERLy o sirtace (see
JP- A-4-338901, JP- A- 64alt 1tivorg idPar\-Srgadib3aRtinefledtion rceatiHg esuth t he

antireflection coating is disclosed in, for exanple, U S. Patent Nos.
3, 185, 020 andas3 an3antireflection: coating-camprising (8 $olystyrane deyer @sher eby

coat hg such JECEEed R TEA-EIAMIL the reladPrl HBMS 18 be: e | ayer as
di scl osed in idRhé- predeéArinventibs dompristls B iftgamiatdompduhd fayesed in the

present invention conprises the inorganic conpound |ayer, since the silane
conmpound | aye§ingg the siane omasund: layen wilb: goed rdurahilityceannet be gani ¢

o T ot Va8 4 e SRR Bl bk helBe. o, comPound ere stlleon
yttrium oxide, alum nER=AAIES of TRE NRE/GARICOSbMBoukd Ars WIcOA BRide! N
' (e.g. silicon dioxide, silicon monoxide, etc.), metal oxides (e.g.
yttrium oxide, aluminum oxide, magnesium oxide, thorium oxide, tin .
oxide, lanthanum oxide, indium oxide, neodymium oxide, antimony
oxide, zirconium oxide, cerium oxide, titanium oxide, bismuth oxide,
etc.), metal halides (e.g. calcium fluoride, sodium fiuoride, lithium
fluoride, magnesium fluoride, lanthanum fluoride, neodymium fluo-

ride, cerium fluoride, lead fluoride, etc.), metal sulfides (e.g. zinc
sulfide, cadmium suifide, antimony trisulfide, etc.), metal selenides

(e.g. zine selenide, etc.), metal tellurides {e.g. cadmium teliuride,
zinc telluride, etc.), silicon, germanium, tellurium, and so on.

The layer comprising the silane compound is formed on
the antireflection coating and fdnctions as a stain proofing layer.
The silane compound is represented by the above formula (1) and has
a number average molecular weight of 5 x 102 to 1 x 105.

R¢ of the formula (1) is a straight or branched perfluoro-
alkyl group having 1 to 16 carbon atoms, and preferred examples of
the perfluoroalkyl group are -CF3, -CoFg and -C3F.

A lower alkyl group for Y usually has 1 to 5 carbon
atoms.

Examples of the hydrolyzable group R! are halogen atoms



oxi de, | ant hanum oxi de, indium oxi de, neodym um oxi de, antinony oxide,

zi rconi um oxi de, cerium oxide, titanium oxide, bisnmuth oxide, etc.), netal
hal'i des (e.g. calciumfluoride, sodiumfluoride, lithiumfluoride,
magnesi um fl uori de, |anthanum fluoride, neodym um fluo- ride, cerium
fluoride, lead fluoride, etc.), netal sulfides (e.g. zinc sulfide, cadm um
sulfide, antinony trisulfide, etc.), nmetal selenides (e.g. zinc selenide,
etc.), nmetal tellurides (e.g. cadmumtelluride, zinc telluride, etc.),
silicon, germanium tellurium and so-o8.-The |ayer conprising the silane
conpound is fornmed on the antireflection coating and functions as a stain

proofing | ay h formula (1)
and has a nuﬁ%erIgggégggqﬁgﬁggﬁgggﬂmgfan o?ﬁqaaﬁgbg {% %uip é? Rf of the

formila (1) groupsssirthedotmatasbrQRS/\ OCEORY, I-DOMRI)SCIBY),0-ONORS}A0 1 Lo 16
carbon atons, and preferred exanpl es of the perf uoranky group are -CF3,

- C2F5 and - C3N=0RS, OM{R4P Kiidl -NRPCIOR®wherem  AB!i¥ d65.1§ érrph%tréqwu?a- at ons.
Exanpl es of the hydrolyza e group Rl are hal ogen atomns -9-

chl ori ne at ogarbenbgreuprsuatt agharaalkyb group, EttrOmC@E& aronatié ﬂydmmént he
formulas: -OR3, -OCOR3, -OC(R3)=C(R4)2, -ON=C(R3)2, -ON=CR5, -N(R4)2 and

- NRACOR3 whegreup $Uch asaa Ghehpl glouph R4 is a)lwmgemlatmn o Q.5 liphas an
al kyl group, or a C6.20 aromatic hydrocarbon group such as a phenyl group,.

R4 is a hydrtigdydedcarbon groGp .suchl aplan- aliiyt gryds,0and (RY i adDfg Saliphaas an
al kyl group, and R5 is a C3.6 alipha- tic divalent hydrocarbon group such
as an al kyl itiedivajentupydrocarbon group such as an alkylidene group.

Preferred examples of the hydrolyzable group are a
chlorine atom, and the groups of the formulas: -OCH3; and -OCaHs.

R2 of the formula (1) is a hydrogen atom or an inactive
monovalent organic group, preferably a Ci.4 monovalent hydrocarbon
group such as an alkyl group. |

Each of a, b, ¢ and d is an integer of 0 to 200, preferably
an integer of 1 to 50. '

Each of mand n is 6, 1 or 2, preferably 0 (zero).

p is an integer of 1 to 10, preferably 1 to 5.

The number average molecular weight of the silane
compound of the formu!e (1) is from 5 x 102 to 1 x 105, preferably
from 1 x.103 to 1 x 104, |

Preferred example of the silane compound is a compound

.~ of the formula (1) in which Ry is -CsF7, a is an integer of 1 to 50, b,
¢ and d are O (zero), e is 1 (one), Z is a fluorine atom and n is 0

(zero), that is, a compound of the formula (2):
1
C3F7"'(OCF20FZCF2)q" O(CFz)z CH2CI> H

(CH—Si(R")g




Preferred exanples of the hydrol yzable group are a chlorine atom and the
groups of the fornulas: -OCH3 and -OC2H5. R2 of the formula (1) is a
hydrogen atom or an inactive nonoval ent organi c group, preferably a Cl.4
nonoval ent hydrocarbon group such as an al kyl group. Each of a, b, ¢ and d
Is.an integer of 0 to 200, preferably an integer of 1 to 50. Each of m and
nis O, 1 or 2, preferably O (zero). pis an integer of 1 to 10, preferably
1 to 5. The nunber average nol ecul ar wei ght of the silane conmpound of the
formula (1) is from5 x 102 to 1 x 10510preferably from1 x.103 to 1 x 104.
Preferred exanple of the silane conmpound is a conmpound of the forrmula (1)

0, whi oh R Wiiereff? ¥ mar ol dhb A8 schhe bs' derid above, 4 qdlst O (zer o).

eis 1 (one) a fluorine atomand n is s, a conpound

of the formihtege?)of €3fo7 500CF2CF2CF2) q- Q[ CF2)2{ - CH2 JH - 10
- wherein Y, m Rl and p are the sane as define above, and q is an integer

of 1 to 50. The sil an&éhemilesencoropoumed of theufosmuly (hhaynay ber prepared by

treating a comrercjally avail ahl e perfl] uoropol yether with a _silane, as
di scl osed i Y] ﬁte@tmsz@ﬁm@m%cw@f rﬁ\t@ﬁ'@%l&f@m@mﬁﬂmﬁ'qfay’&h & the

sUbst rat o o TBRE" rat (MeeloRBacl SPEAERING L0 T e same method as. ¢ he

To form the silane compound layer on the antireflection
coating, the silane compound is coated on the transparent substrate
or the hard coating layer by substantially the same method as the
above described method for formin.g the hard coating layer, for
example, by spin coating, dip coating, roll coating, gravure coating,
curtain flow coating, and so on.

Preferably, the silane compound is diluted with a
solvent and coated in view of easy control of a thickness of the
silane compound layer and good workability. |

Examples of the solvent are a Cs.12 perfluorohydrocarbon
(e.g. perfluorohexane, perfluoromethylcyclohexane, perﬂuoro-1,3----'
dimethylcyclohexane, eté.), aromatic polyfluorohydrocarbons (e.g.
bis(triﬂuoromethyl)benzeﬁe, etc.), aliphatic polyfluorohydro-
carbons, and so on. |

' - A concentration of the silane compound- in the solvent in
dip coating is preferably from 0.05 to 0.5 wt. %.

The thickness of the silane compound Iaye} is preferably
from 0.001 to 0.03 um in view of the stain proofing effect and
antireflection effect.

The antireflection filter of the present invention is less
stained than the conventional antireflection filters. When it is
stained, the stain can be easily removed from the surface of the

fiter. In addition, the antireflection filter of the present invention



.above described nethod for formng the hard coating |ayer, for exanple, by
spin coating, dip coating, roll coating, gravure coating, curtain flow
coating, and so on. Preferably, the silane conpound is diluted with a
solvent and coated in view of easy control of a thickness of the silane
canmpound | ayer and good workability. Exanples of the solvent aré a C5.12
per fl uor ohydrocarbon (e.g. perfluorohexane, perfl uoronethyl cycl ohexane,
perfluoro-1, 3-. dinethyl cycl ohexane, e% .), aromatic pol yfl uorohydrocarbons
(e.g. bis(trifluoromethyl)benzene, erc.i,'aliphatic pol yf | uor ohydr o-
carbons, and so on. A concentration of the silane conpound in the sol vent
in dip coatihag iexcelieritedabdbilifyc onThen5 the antireflection filter tdfi theness of the
silane conpound | ayer is preferably from0.001 to 0.03 errLg1in vi ew of
the stain pipseseniginventien ignadhered te 108 cRlagad dn frent ofniheadispiay | ecti on

filt f th t. ) ti ' . I ned t.har - ti I

ant i rof | ect SGTAAN B & YD el 40 £ C dindlad. i oraiedfion A SRR £)° croved
f th : falal i Kikyi 14ef | filt f

the present PIAYTA iSRES, i EE cispRyZ s VAL crioldl BRpldyy aFSo0Bn | i M ecti on

filter of tRghdreB§emtachieess itAe antindleetiod bffeel aldaeish ithef stam of the
di splay screen of " a VDT such as a CRT display, a projection type display, a

pl asma di splprgofing Effedt.spl ay, a liquid crystal display, and so on, whereby
it achi eves the rsamtsi reflection effect and also the stain proofing effect.

The present invention will be illustrated by the
following Examples, which do not limit the present invention in any
way. |

In Exampl'es; the properties were measured as follows:

Reflectance _ |

Using an autographic spectrophotometer (MPS-2000
manufactured by SHIMADZU Corporation), an average reflectance
was measured at an incident angle of 15° in a wavelength range
between 300 nm and 800 nm.

Contact_angle to water

Using a contact angle meter. (Type CA-A-manufactured by
KYOWA KAIMENKAGAKU KABUSHIKIKAISHA), a water droplet having a
diameter of 1.0 mm was formed on a tip end of a needie at room
temperature, and touched to a sample surface to form a droplet on
the sample surface. Then, an angle between the dropiet and the
sample surface was measured as a contact angle.

Durability of silane compound layer

A sample surface was wiped off with a cellulose
nonwoven fabric sheet (BENCQOT manufactured by ASAHI CHEMICAL
Co., Ltd.) by reciprocating the fabric sheet 20 times over the sample

surface, and then a contact angle to water was measured to



.EXAMPLES The present invention will be illustrated by the foll ow ng

Exanpl es, which do not Iimt the present invention in any way. |In Exanples,
the properties were neasured as follows: Reflectance Using an autographic
spectrophot onet er (MPS-2000 manufactured by SH MADZU Cor poration), an
average refl ectance was neasured at an incident angle of 15[err} in a

wavel engt h range between 300 nm and 800 nm Contact angle to water Using a
contact angle neter (Type CA- A-manufactured by KYOMN KAl MENKAGAKU

KABUSHI KI KAl SHA), a wat er droplet havih -a dianeter of 1.0 nmmwas formed on
atip end of a needle at roomtenperature, and touched to a sanple surface

to forma dggaluaite et Bardbity! 6f the fsiafe ¢6MPound Riyare between the dropl et
and the sanple surface was neasured as a contact angle. Durability of

si | ane compound | ayerEjageegninte stainiage was wi ped off with a cellul ose
nonwoven fabric sheet (BENCOT manufact ured b¥\ ASAH CHEM CAL Co., Ltd.) by
reci procating the fadPNca Sample surfiacee@ tgbt hand thumh wasupressed fand t hen a

The o | ane BoRpeRnie ra,aiah He 3UrBee Rta, the fiRgeii oThBre sinesk. o ©
right hand LAURR WRaYeRsATE Staikfg or visibility of the marked fingerprint
was evaluated by eyes and ranked according to the following
criteria:
O: The sample surface being less stained by the finger-
print, and the marked fingerprint being less visible.
X: The marked fingerprint being clearly recognized.

Wiping off of fingerprint mark

The marked fingerprint on the sahple surface was wiped
with the cellulose nonwoven fabric, and easiness of wiping off of
the marked fingerprint was evaluated with eyes, and ranked
according to the following criteria:

O: The marked fingerprint was wiped off completely.

A: A trace of the marked fingerprint remained after
wiping. -

X: Stain of the marked fingerprint was spread by wiping
and could not be removed.

Example 1:-

(1) Production of an acryl sheet having an antireflection
coating .
An impact resistant acryl sheet (FTECHNOLOY
manufactured by Sumitomo Chemical Co., Ltd. Size: 200 mm x 300
mm x 0.25 mm) one surface of which was covered with a masking
fiim was dipped in a urethane acrylate hard coating agent (UNIDEX
17-806 manufactured by DAINIPPON INK CHEMICALS Co., Ltd.) which



.3 seconds to stain the surface with the fingerprint. Then, easiness of the
fingerprint staining or visibility of the marked fingerprint was eval uated
by eyes and ranked according to the following criteria: 0: The sanple
surface being | ess stained by the finger- print, and the marked fingerprint
being less visible. X The marked fingerprint being clearly recognized.
Wping off of fingerprint mark The nmarked fingerprint on the sanple surface
was Wi ped with the cellul ose nonwoven fabric, and easiness of w ping off of
the marked fingerprint was eval uated-w3 h eyes, and ranked according to the
following criteria: 0: The marked fingerprint was wi ped off conpletely. A

Atrace of hoS dBUKSfluled WRHPnd 507 S5 Udfnt P o00we %, Sy O The

mar ked finge S spread by I _ not""berertoved. Exanple 1
(1) Product pgediupaBt acCkate 6hagt chaming wheraby ithefhadt t@émgagem An i npact
resi stant acryl sheet (TECHNOLOY manufactured by Sum tono em cal Co.,

Ltd. Size: a6 applied30f the yunmadkednjurtace ofirthecacryl sheet:h After covered with
a masking filmwas dipped in a urethane acryl ate hard coating agent (UN DEX

17- 806 manue¥aReratingyff dhenseivent.| the maskwnrdufimcwas ramoyedyapd the - 13 -
surface of the sheet carrying the coated hard coating agent was
irradiated by a 120 W metal halide lamp (UB 0451 manufactured by
EYE GRAPHICS) from a distance of 20 cm for 10 seconds to form a
hard coating layer on one surface of the acrylic sheet.

The acryl sheet carrying the formed hard coating layer is
vacuum deposition chamber of a vacuurﬁ deposition apparatus (BMC-
700 manufactured by KABUSHIKIKAISHA SYNCLON), and a pressure in'
the chamber was reduced to 2 x 10-% Torr. Then, silicon dioxide,
titanium dioxide, silicon dioxide, titanium dioxide and silicon
dioxide were vapor deposited using the electron beam to form five
layers having thicknesses of 15; 15, 28, 107 and 90 nm, respec-
tively to obtain the acryl sheet having the antireflection coating.

(2) Preparation of a stain proofing liquid (a solution of a
silane compound)

As disclosed in Example 4 of US Patent No. 5,081,192
and EP-B-343 626, the disclosures of which are hereby incorporated
by reference, trichiorovinylsilane of the formula:

CHo=CHSICl3
was reacted with a fluorine-containing polyether of the formula (3):
CaF7-(OCF;CF2CF2)24-O(CF2)al - (3)

which was disclosed in Example 6 of US Patent No. 5,081,192 and
EP-B-343 526. Thereafter, the obtained iodine-containing silane
compound was treated with zinc powder and methanol to obtain the

silane compound of the formulé_ (4):



-had been diluted with toluene to a solid content of 30 wt. % and pulled up
at a rate of 45 cnimn., whereby the hard coating agent was applied on the
unmasked surface of the acryl sheet. After evaporating.off the solvent, the
masking fil mwas renoved, and the surface of the sheet carrying the coated
hard coating agent was irradiated by a 120 Wnetal halide lanp (UB 0451
manuf actured by EYE GRAPHI CS) from a di stance of 20 cmfor 10 seconds to
forma hard coating |layer on one surface of the acrylic sheet. The acryl
sheet carrying the fornmed hard coatindl4 ayer i s vacuum deposition chanber
of a vacuum deposition apparatus (BMC- 700 manufactured by KABUSH KI KAl SHA
SYNCLON), and a pressure in the chanber pwas reduced tp 2 x 10-5 Torr. Then,
silicon di oxi dé3sfirit @OCRyORHICHg)24eO(CF4)p e tni um di oxi de and
silicon dioxide were vapor deposited usiing t|h_e el ectrjon beamto formfive

| ayers having thicknesses of 15; 15, 28] 108iaf@Chalan 0.4 espec- tively to
obtain the acryl sheet having the antireflection coatl ng. (2) Preparation
of a stain pofing liquid (a solution of a si.lane,c As di scl osed
in Exanpl e ‘ghb‘% b%gF%tfg’er?\'no?"%ﬁa@&{"Pé%ﬁ% "f:qig@ §ﬁ§%§§g, e di scl osures
of which are hereby i t ' OMi gl ane of the
formul a: CH2=CHSI Cl 3%@%? Cttgg %\}ny?v[]eeéﬁé'ﬁgﬁmr%@c@% n#t@gﬁg{’ye her of

t he fornul sg|fdwgC3F7- (OCF2CF2CF2) 24- O( CR2) 2| _ (3) which was

di sclosed in Exanple 6 of US Patent No. 5,081,192 and EP-B-343 526.
Thereafter, the obtailmed 2080d micfoucmeskednflask lequippsthmiima stirret,r aated with

zinc powder and methanol to obtain the silane conpound of the formula (4):
dropping funnel, a condenser and a thermometer, a solution of the w-

fluoropoly(perfluorooxetane) iodide of the above formula (3) (40 g).-
in hexafluorotetrachlorobutane (80 g), and di-tert.-butylperoxide
(1.5 g, 1 x 102 mole) were charged. After replacing the interior
atmosphere with nitrogen thoroughly, vinyltrichlorosilane (16.1 g,
0.1 mole) was dropwise added from the dropping funnel under
nitrogen atmosphere. After the addition of vinyitrichlorosilane, an
interior temperature of the flask was raised to 120°C, and the
mixture was reacted for 4 hours. After the reaction, volatile
materials were completely distilled off under reduced pressure to
obtain a silane compound having an iodine atom at a molecule
terminal (38.7 g).

' "~ Then, the obtained silane compound having the terminal
iodine atom (34.4 g) was dissolved in perfluorohexane (50 g), and
charged in the same flask as used in the above step. In the flask,
zinc powder (2.1 g, 3.2 x 102 mole) was added, and the mixture was
stirred vigorously to disperse zinc powder. * After cooling the flask
in an iced water bath, anhydrous methanol (10 g) was dropwise
added under nitrogén atmosphere. After the addition of methanol,
the iced water bath was removed, and the mixture in the flask was
heated and reacted while refluxing for 2 hours. After the reaction,



.- 14 - C3F7 -(OCF2CF2CF2) 24- Q[ CF2) 2- CH2c H I S-((oCH3)3 J1 1-10
whi ch had a nunber average nol ecul ar wei ght of about 5000. Concretely, the
above sil ane conpound was prepared as follows: In a 200 m four-necked
flask equi pped with a stirrer, a dropping funnel, a condenser and a
thernoneter, a solution of the [err]- fluoropoly(perfluorooxetane) iodide
of the above formula (3) (40 g) in hexafluorotetrachl orobutane (80 9), and
di-tert.-butylperoxide (1.5 g, 1 x 10-2 nole) were charged. After replacing
the interior atnosphere with nitrogen t®horoughly, vinyltrichlorosilane
(16.1 g, 0.1 nole) was dropw se added from the dropping funnel under

ni trogen at fRanieematéiigls Wepe ofitrate®@ofpl They rémaiiihgr iquidaphasen
interior tenperature of the flask was raised to 120[err]C, and the m xture
was react edwiasr sépdrated in AMoclayers: ardcheolowerolayer Iwasitecovered byra
conpletely distil]ed off under reduced pressure to obtain a_ silane conpound
havi ng an’ | sePawtingofunnels Alercwashing the pblained ﬁj’?‘.‘t'%éﬁ',ththe obt ai ned

e 1 uor onoSiREaRR' Wethafol thid Hmed VR Pateta) Werod ) Do) K0 0
step. 1 t hgofohaily st WieRo (dbihid) thd: Sidnd GoigBURd iHes raiipg) and e

m xture was strrred vigorously to disperse zinc po After cooling the

flask in anof wiichds chydregbnatedhsepresentedt bprthe alidve formalad(4)p(8L6 added
under nitrogen atnosphere. After the addition of nethanol,

g).
In TH-NMR of the prepared compound (4), a broad band,

which was due to hydrogen atoms of -[CH2CH(Si{OCH3)3)}1-10-H.
appeared in the range between 1.2 bpm and 3.0 ppm.

With the addition of 5.0 mol % of a-fluoropoly-
(perflucrooxetane) hydride as an internal standard, the compound
was subjected to TH-NMR. From the following relationship, a
polymerization degree, that is, an average value of “p” in the
formula (2) was calculated to be 2.0:

ls = 0.95(3p + 1)/0.05
in which [ is an integrated absorption intensity in the range
between 1.2 ppm and 3.0 ppm, and s is an integrated absorption
intensity of the internal standard compound.

" The obtained silane compound (4) was dissolved in
perfluorohexane to obtain a solution with a concentration of 1.7
g/liter (about 0.1 wt. %).

(3) Coating of the acrylic sheet having the antireflection
coating with the stain proofing layer (silane compound layer)

After covering the uncoated surface of the acrylic sheet
having the antireflection coating produced in the above (1) with a
masking film, the sheet was dipped in the stain proofing solution

prepared in the above (2), and pulled up at a rate of 15 cm/min. to



.the iced water bath was renoved, and the mxture in the flask was heated
and reacted while refluxing for 2 hours. After the reaction, - 15 -

i nsoluble materials were filtrated off. The remaining liquid phase was
separated in two |layers, and the |ower |ayer was recovered by a separating
funnel . After washing the obtained solution w th anhydrous nethanol three
tinmes, volatile materials were conpletely distilled off to obtain the
silane compound the term nal of which is hydrogenated represented by the
above formula (4) (31.6 ). In 1H NVR-ofgthe prepared conpound (4), a broad
band, which was due to hydrogen atonms of -[CH2CH(Si (OCH3)3)] 1. 10-H appeared

Lorr]m 1 uofBBN € Csrait b ol N e, 2hirBadhoh SMirt  2rgara, (e
conpound waafiarbihaC bppliédticholYRe S6flbhNhE0sheRY Was' RbSE kmhg}%ﬁl a (2)

pol ynmeri zation degree, that is, an average value of "p" in the f

was cal cul atesint tenwperdtire tdrl sne dayd i Jvapotated offSthen solvent to forman
i ntegrated absorption intensity in the range between 1.2 _Epm and 3.0 ppm
and I's is athe ritaigy preefing Jayss oonthetantiretioction tgeating: or Fagreaftendar d

R R R T S
(3) Coating of the acfnd igrogéties S Yhe Siliereward 'mBhsGed 88 described
above. The results are shown in the Table.
Comparative Example 1
The acrylic sheet having the antireflection coating
obtained in the step (1) of Example 1 was subjected to the
evaluations of the properties. The results are shown in thé Table.
Comparative Example 2
in the same manner as in Example 1 except that, as a
stain ‘proofing solution, a solution of CgF17C2H4Si(OCH3)s (XC98-
A5382 (trade name) manufactured by TOSHIBA SILICONE
KABUSHIKIKAISHA) dissolved in isobutanol to a concentration of 1.6
g/liter was used, an antireflection filter was produced.
The properties are shown in the Table.
m ive Example 3
-- In the same manner as in Example 1 except that, as a
stain proofing solution, a solution of dimethyipolysiloxane having
silanol groups at both terminals (XF3905 (trade name) manufactured
by TOSHIBA SILICONE KA'BUSH'IKIKAISHA) dissolved in a mixed
solvent of methyl isobutyl ketone and cyclohexanone (volume ratio
of 6:4) to a concentration of 1 g/liter was used, an antireflection
fiter was produced.

The properties are shown in the Table.

Example 2



.coating with the stain proofing |ayer (silane conpound |ayer) After
covering the uncoated surface of the acrylic sheet having the
antireflection coating produced in the above (1) with a nasking film the
sheet was dipped in the stain proofing solution prepared in the above (2),
and pulled up at a rate of 15 cmmn. to - 16 - apply the stain proofing
solution to the antireflection coating. After the application of the

sol ution, the sheet was kept standing at roomtenperature for one day to
evaporate off the solvent to formthe gfain proofing | ayer on the

antirefl ection coating. Thereafter, the nmasking filmwas renoved to obtain

the antireflection filtgr. The properties pf the filter re _neasured as
descri bed above. The %eﬁlﬂ famg, agﬁgmsi i Eﬁgmf' I1e.ex@mpvﬁﬁgtai ve Exanple 1
The acrylic ' I ts i ' it he step
(1) of Exa ('a Wﬁagggﬂg}%%\ﬁﬂé og'ﬁée%gv%qmua{{ti@g%s 0 qﬁmk{ﬁ%pmi es. The

(

resul ts are (SUMIKALAN H{trade igme)Camarutaétured byaSnimitomnd ICHdmicahiGv.ranner as
in Exanpl e 1 except that, as a stain proofing solution, a solution of

C8F17C2H4SI (dHhavingcastrilagesostructiuoe abriacetylceliivose clryer/ivdina-BA
SI LI CONE KABUSHI Kl KAl SHA) . di s&g{ ved in jsobutanol to a concentration of 1.6
glliter was Dasedpolarizad ilight| i GRMPNSING RAWVIRYlbduced. The properties are

shown | 1 e JGHRl e SORRUIRIASES /G Pls®ubBa " AU 8PN infadk” Bxare! e

1 except th
resistant acryl sheet, an antireflection filter was produced.

The properties are shown in the Table.

Table

Example |Reflec- |Contact - Dura- Fingerprint stain
No. tance (a;egglfees) ?c;ggtryees) Staining | Wiping off
Example 1 0.38 112 111 o o)
Comp.Ex.1{ 0.43 33 32 X X
Comp.Ex.2| 0.50 106 103 X A
Comp.Ex. 3| 0.89 100 99 X . A
Example 1 0.37 111 111 o o




.stain proofing solution, a solution of dinethylpolysiloxane having sil anol
groups at both term nals (XF3905 (trade nane) nmanufactured by TOSH BA

SI.LI CONE KABUSHI KI KAl SHA) di ssol ved in a m xed sol vent of nethyl isobutyl
ket one and cycl ohexanone (volune ratio of 6:4) to a concentration of 1
g/liter was used, an antireflection filter was produced. The properties are
shown in the Table. Exanple:-2 - 17 - In the same manmer—as—+nExanple 1

except that a polarized light film having sizes x 0.3 nm
(SUM KALAN (trade nane) manufact ur ed -b¥8Suni tormﬂ ﬁ ur havi ng
a trilayer structure of triacetylcellulose |ayer/ rized

light filmconprisingwityigi Balmedgehol /triacetylcellul ose layer) was used
in place of the inpact resistant acryl sheet, an antireflection filter was

produced. The properties An antireflection tfhterTabhmnsng)le ﬁima:rrph‘esheétef | ec-

Contact Dura- erprint stain No. tance |l e bility
St ai ni ng W pPHY translaa@g\%e&sbst(aiegramgntmﬂm@ 1coatm93@n a ’Pﬁ@t 111
0

0 Conp Conp. Ex
2 0.50 e U aceléfssald sub%rate. whnch[ gp# Wprggs an mcggamc 100
99 X R5¥Mdnd: and & Stain probling layerlddt said antiteflection cdhting,

which layer comprises a silane compound having a number average
molecular weight of 5 x 102 to 1 x 10° represented by the formula
(I): |

Ry~ (OCF,CF,CF,);~ (OICFCF-Q);,- (OCFy)~*

CF3
| ) T _
* ~(OCF,CFy)g~ OCF(CReT CHZ? X
z (CHDm~Si=(R")3.
_ (FLa)n dp

wherein Ry is a straight or branched perfluoroalkyl group having 1 to
16 carbon atoms, X is an iodine atom or a hydrogen atom, Y is a
hydrogen atom or a lower alkyl group, Z is a fluorine atom or a
trifluoromethyl group, R is a hydrolyzable group, R2 is a hydrogen
atom or an inactive monovalent organic group, a, b, ¢ and d are the
same or different and .each an iﬁteger of 0 to 200, e is 0 or 1, m and

n are the same or different and each 0, 1 or 2, and p is an integer of
1 to 10.

2. The antireflection filter according to claim 1,
wherein, in the formula (1), R¢ is -C3F7, a is an integer of 1 to 50, b,
candd are 0, e is 1, Z is a fluorine atom and n is 0.

3. The antireftection filter according to claim 1,
wherein p in the formula (1) is 1 (one).



~

t.- 18 - What is clained is: 1. An antireflection filter conprising a film
or sheet- formtransparent substrate, an antireflection coating on at | east
one surface of said substrate, which coating conprises an inorganic
conpound, and a stain proofing | ayer on said antireflection coating, which
| ayer conprises a silane conpound having ‘a nunber average nol ecul ar wei ght

of 5 x 102 to 1 x 105 represented by the formul a (H“'I@"I'mfmﬂﬂmm[err]
(OCFCF2) b- (OCF2)c -* CF3 Y *-(OCF2CF2)d- OCF(CF2)
X Z ~~(CH2)mSl-tR1)3-n. wherein Rf -i §9a-straight 6r bradnciHeds =

per fluoroal kyl group having 1 to 16 carbon atons, X is an iodine atomor a

hydrogen atom Y is a4 hydhagdgntiréfRiction ﬁltb@vwco?duhg td)chaitn ¥ which fluorine
atomor a trifluoronethyl group, Rl is a hydrolyzable group, R2 is a

hydr ogen at duntlver gomiprisesi achamh coatingt layeybetwegnosgid substrate and d are
the sane or different and each an integer of O to 200, eis O or 1, mand n
are the samsaid amﬁneéie@hpnama&mh 0, 1 or 2, and p is an int eger of 1to

oo 1D S Ml o MBS 0 0L,
s 1 Z 1S ldy Lo GhOSRaRInEs £ tickiesd M GBY 6ehbeRmon 111 ter

according t
6. The antireflection filter according to claim 1,

wherein said antireflection coating comprises at least two layers,
and the layer of said éoating which is remotest frdm said -substrate
comprises a material selected from the group consisting of silicon.
dioxide and metal oxides.

7. The antireflection filter according to claim 1,
wherein said stain proofing layer has a thickness of 0.001 to 0.03
pm. '

8. A method for the stain proofing of an antireflection
filter which a film- or sheet-form transparent substrate and an
antireflection coating on at least one surface of said substrate,
said coating comprising an inorganic compound, comprising
providing a layer of a silane compound of the formula (1) in claim 1
on said antireflection coating.

- 9. The method according to claim 8, wherein said layer
of the silane compound has a thickness of from 0.001 to 0.03 um.

10. The method according to claim 8, wherein said
silane compound is applied in the form of a solution with a
concentration of 0.05 to 0.5 wt. %. |

11. The method according to claim 10, wherein said
solution is one in a perfluorohydrocarbon.

12. The method according to claim 8, wherein said

antireflection coating comprises at least two layers, and the layer



“wherein pin the formula (1) is 1 (one). 19 4. The antireflection filter
according to claim1 which further conprises a hard coating | ayer between
sald substrate and said antireflection coating. 5. The antireflection
filter according to claim1, wherein said substratehas—a-t-hickness of 0.01
ta 10 mm 6. The antireftection filter accordi ng t imi1, wherein said
antireflection coating conprises at |least two | aye g[! ﬂ ,uﬂﬂ'" of said
coating which is renotest fromsaid substrate conp m"Lel ected
fromthe group consisting of silicon.= 20 oxi de and netal OXI"de§ *. The
antireflection filter according to claim11, wherein said stain proofing
layer has a gthisaldevating Whithlis QeﬁadiastAmoni% sa?d N§Ub3YAté OborhPrses 2 N
proofing of an antireflection filter which a film or sheet-form
transparent meterialaselegtat 4rorarthier group téansisting iofi gsiicomtdioxidet ande surface -
of said substrate sai d coating conprising an inorganic conpound,

conpri sing d'ﬂ@ dp?i@% | ayer of a sliane conpound of the forrmula (1) in
claim1l1 on said antireflection coating. 9. The nethod according to claim 8,
wherein said | ayer of the silane conpound has a thickness of fromO0.001 to
0.03 [err]m 10. The nethod according to claim38, wherein said silane
conpound is applied in the formof a sol utlon with a concentration of 0.05
to 0.5 wm. %



11. The nethod according to claim10, wherein said solution is one in a
per fl uor ohydrocarbon. 12. The method according to claim8, wherein said
antireflection coating conprises at |east two |ayers, and the |ayer -20
- of said coating which is renptest fromsaid substrate conprises a
mat'eri al selected fromthe group consisting of silicon dioxide and netal
oxi des.

ABSTRACT OF THE DISCLOSURE
ANTIREFLECTION FILTER

An antireflection filter comprising a film- or sheet-
form transparent substrate, an antireflection coating on at least
one surface of the substrate, which coating contains an inorganic
compound, and a stain proofing layer on the antireflection coating,

. which layer contains a specific silane compound haQing an average

molecular weight of 5 x 102 to 1 x 10S.




