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bnvention: This inventiorpebates to transpar ’FﬁHﬁEﬁté@ge """ %?*% o
filters for displays using the same. More p |4ﬁﬂ¥ﬁﬂy,l¥§c gyﬁf RBAGER -eoveeeere
transparent |aninates having excellent electTomagmeric shrerdrng
characteristics and near-i nf rafeadspateritng-axfinatieer act eri stics a@’vbéDﬂS&"
high transparency, and to optical filters for displays which use ﬁugﬁg
transparent | amni natesda@ptivhathF hhverexter| Bhsplayectsbnggpamec shiel dimg
characteristics, excellent near- infrared cutting-off characteristics, high
transparency, low reflectance, good weather resistance and good
environmental resistance, in _conbination wth antugh?re properties and/ or

anti-Newton ring properti ePAGERANR {Yn BIE HYBHBN Art: Weh the rapid
devel opnent, . 0 dlnfOE tion sgciegy, " opt oel ectroni ¢ conmponents and
SqU|Fnentf§é$i—b8€ﬁ—ggfigﬁﬁ9—i88vanced and popul ari zed. Anmpng ot hers.
displays for prgsentin Leture r I sion
recei vers and nnﬁﬁ%%r%nggrkﬁg?sgna €§§n%§tg?g“ Q?eﬁﬁelgﬁﬁnéée éﬁ§hey are

‘increasing,hp;shiestbesd26rea35BYay8 using the same. More

particularly, it relates to transparent laminates having

,qgﬁ@?ion Iplge%b%; gﬁ; @fﬁ? -_

excellent electromagnetic shielding characteristics and
negr-infrared cutting-off characteristics as well as high
transparency, and to optical filters for displays which use
such transparent laminates and which have excellent
electromagnetic.Shiélding charac§§ristips, excellent near-
infrared cutting-off characteriSElcs; high transpérency, low
reflectance, good weather resistance and good environmental
resistance, in combination with antiglare properties and/or
anti-Newton ring properties.

Description of the Prior Art:

With the rapid development of information society,
optoelectronic components and equipment have been markedly
advanced and popularized. Among others, displays for
presenting pictures have spread wide for use as television
receivers and monitors for personal computers, and the like,
and they are increasing in size while decreasing in .
thickness. In recent years, plasma displays have attracted
attention because of their suitability for use in

applications such as large-sized thin television receivers
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thi ckness. In recent years, plasma displays have attracted attention
because of their suitability for use in applications such as |arge-sized
thin television receivers -1 121210010000 ETEETETRETET 2222220 0000001
*000002* and nonitors, and have begun to cone into the market. However, on
the basis of their structure and operational principle, plasma displays
emt a strong | eakage electromagnetic field. In recent years, the

infl uence of a |eakage electromagnetic field on the human body and ot her

el ectroni c equi pnent has cone to be discussed, and it has _becone necessary
to keep thad gwiddgens c@ndohdyeetiegum diq CAiferifitey theomaikedma di spl ays
wthin the limts of established safety standards. Spch saf et t andar ds
include, Hosevetan®redhe hasdsyfarltde tswoﬁ?%“#\ﬂﬂ?ﬁﬂ%ﬁ%a nt r ol

Council for Interference by dat rocessin equi nt d electronic
of fi ce madHiimEshPligy P&ﬁéﬂ‘ayéjrﬁfpt S se["éi’htda‘gdsstrsé}(ftr}ge%kya ( Feder al
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‘may aCt on efectrdnic equi pnent such as

cor di ess Aanes, AN d A HAHJEPLE LRNIP! LIRS Shhitth ARUBE arfBRldisi | on

t her eof . e el engt are of particular interést are those used

N i nf r ar ofh AR ¢ R THA! eS| 66 b QB S pricky T A sSi o
systens, such as 820 nm 880 nm and 980 nm Consequently, the light in the

near - i nf r b GHesathadandengid lesgien afedbnayrietidd hirldhi ch
energes from plasma di spl ays
emerging from plasma displays within the limits of
established safety standards. Such safety standards include,
for examples, the standards set up by VCCI (Voluntary
Control Council for Interference by data processing
equipment and electronic office machines) in Japan, and the
standards set up by FCC (Federal Communication Commission)
in U.S.A.

Moreover, plasma displays emit intense near-infrared
radiation which may act on electronic equipment such as
cordless phones and infrared remote controllers and cause
malfunction thereof. The wavelengths which are of
particular interest are those used in infrared remote
controllers and optical communication by traﬁsmission
systems, such as 820 nm, 880 nm and 980 nm. Consequently,
the light in the near-infrared region of the wavelength
region of 800 to 1,000 nm which emerges from plasma displays
must be blocked to such a level as to cause no problem from
a practical point of view.

As described above, when a plasma display is used, it

is necessary to reduce the levels of the electromagnetic



must be bl ocked to such a | evel as to cause no problemfrom a practical
point of view. As described above, when a plasna display is used, it 1is
necessary to reduce the levels of the electromagnetic -2 waves and
near-infrared radiation emtted fromthe plasma display into the
environnment. Consequently, it has been investigated to provide the plasm
display with an optical filter having el ectromagnetic shiel di ng
characteristics and near-infrared cutting-off characteristics. As a matter
of course, this optical filter nust be highly transparent to visible

li ght. hkwwnmes,amdrmmat*ﬁmf£¢¢¢¢aradi$té¢ni%mihﬁﬁﬁtgﬁomr¢$¢oméa%wathe
display, it is also desirable in sone cases that the optical filter has a
| ow Vi si bldisplpy intd | the serei semmeRt ex GaNsaguelttliyyl drte NSRS es and/ or
anti-Newton ring properties. Wth re arg to the cutting-off of .
hear-inf r aHRXPSTHIR BER OFD WEAYL1RRf FAT oL aBBRr SFBAY | Y1 ER 2 et E52 ki ng
near-infrared absorbjng dyes have been kpown,Ln th ' . t hey
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practi cal pOSES. raqui es and napht hoqui nones have hi gh

absorptiViégu%yethehgéS'Q£§c$¥gbilesgiﬂastssetHﬁénnﬁaﬁraﬁaéaaé@a gdsorption

filters nade by lising t msuffer froma reduction in visible |ight
transm ttapge; h Pt DYREYanidYRowiies disfsk ash i aipt iddarfi whsarsi ng dyes

have highlight resiStance and efficiently absorb near-infrared radiation
In mounted in front of the display, it is also desirable in

some cases that the optical filter has a low visible light
reflectance and/or excellent antiglare properties and/or
anti-Newton ring properties.

With regard to the cutting-off of near-infrared
radiation, near-infrared absorption filters made by using
near-infrared absorbing dyes have been known in the prior
art, but they involve various problems. For example,
cyanines used as near-infrared abéorbing dyes have poor
stability to light and are not suitable for practical
purposes. Anthraquinones and naphthoquinones have high
absorptivity in the visible light région, so that near-
infrared absorption filters made by using them suffer from a
reduction in visible light transmittance. Phthalocyanine
dyes used as near-infrared absorbing dyes have high light
resistance and efficiently absorb near-infrared radiation in
the wavelength region of 700 to 800 nm. However, some
phthalocyanine dyes cannot absorb near-infrared radiation
having wavelengths longer than 800 nm which are used in

remote controllers and the like and hence responsible for



t he wavel ength region of 700 to 800 nm However, sonme phthal ocyani ne dyes
_cannot absorb near-infrared radiation having wavel engths |onger than 800
rimwhich are used in renote controllers and the |ike and hence
responsi ble for -3 mal function thereof. Mreover, naphthal ocyani ne dyes are
rel atively expensive. Generally, near-infrared absorbing dyes have the

di sadvant age that they deteriorate under the action of environnental
factors such as humdity, heat and |ight and, therefore, the near-infrared
absorption filters wusing themundergo changes in optical properties (e.g.,
near - i nf r amatifeoctiog- ohéredfl i t§orervér | traphithalgcyanineg (yes a5 of

time. Since plasnma displays emit intense near-infrared radiation over a

wi de wavel sefehivehyeexpensivaecGenresatly  pheas ten fFRrRd Apserbing
near-infrared absorption filter havin hi%h absorptivity for near-infrared
light in adMPGehaMﬁvéhén@%ﬁaﬁaﬁﬂé?gﬁbgﬁ9§r,hFM SFHEFlPBa¥§dHBQQFhéhﬁear-
infrared transm ttance to such aE gxtent as tg cause ng.tgrogggglagge
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reduction in visible ljight _ transp ttance. | [ Lhters ek asma

di spl ays, ﬁghFnepgasghgﬁ?fﬁﬁﬁbeigér §8%{%H§99%§§1%Q%P%Pkéﬁéeféggﬁg%enents

such as eIectroggggehhggipgehqgggegagﬁ:o 25 -qys BBEQkQEESSTgh as an

: -usin ) g-,
| ncr_ease In cogt, a redadu pn In | S! | ght tranSsmttance _ ue to the_
bondi ng of ngggb%?raéed 80ckPRGe8EE hbitheydaaueeilebrr ebheeyi aacat thendi ng,

I nterfaces. Specifically, an
lapse of time.

Since plasma displays emit intense near-infrared
radiation over a wide wavelength range, it is necessary to
provide them with a near-infrared absorption filter having
high absorptivity for near-infrared light in a wide
wavelength range. However, in order to reduce the near-
infrafed transmittance to such an extent as to cause no
problem, the amount of dye contained in the filter must be
increased. This may cause a reduction in visible light
transmittance.

In optical filters for plasma displays, the increase
of members resulting from performance requirements such as
electromagnetic shielding cause various problems such as an

: increase in cost, a reduction in visible light transmittance
due to the bonding of members, and an increase in the degree
of reflection at bonding interfaces. Specifically, an
optical filter for plasma displays is mounted in front of. a
plasma display to block near-infrared radiation and
electromagnetic waves emerging from the display, its low

visible light transmittance may contribute to a reduction in



optical filter for plasma displays is nmounted in front of a plasma display
to block near-infrared radiation and electromagnetic waves energi ng from
the display, its low visible light transmttance nmay contribute to a
reduction in -4 the definition of the picture. Generally, optical filters
for displays should have as high a visible light transmttance as
possi bl e. Specifically, they should have a visible |light transmttance of
"not less than 50% preferably not less than 60% and nore preferably not

| ess than 70% In order to block a | eakage el ectromagnetic field (or

el ect r omaghbei defianésjosnefgkthg piotuzed speegralhe, epticel bEleews di spl ay
nmust be covered with an object having high electric conductivity.

General | y, fargdégpdessnshanilichaeshas bigh ayNigdbile Léghh or metallic

fi ber mesh coated with a netal s used to,glock a Ieakagehel {tronagnetic
field. HoWERBFMitkARCELeBRNPEEELIRAS -t HPRFS H%%h%%getQ%%xs|?bﬁ B3t he

di spl t l. ly be tr 1 tted, [ fri d d
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conductivity as expressed sheet resrstance o t greater than 105
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el ectrically conductive filns include,” for exanple, netal filnms fornmed of

gol d, silvek, thePResplRkamuBEMbePabiadledvith an object having high
electric conductivity. Generally, a grounded metallic mesh,
or a synthetic resin or metallic fiber mesh coated with a
metal is used to block a leakage electromagnetic field.
However, this technique has the disadvantage that light from
the display cannot completely be transmitted, moiré§ fringes
are produced, and a low yield causes an increase'in cost.
It has also been investigated to use a transparent
electrically conductive film, typified by indium tin oxide
(ITO), as an electromagnetic shielding layer. Such
transparent electrically conductive films are usually
required to have electric conductivity as expressed by a
sheet resistance of not greater than 10° Q/sq. and
preferably not greater than 103 Q/sq. Useful transparent
electrically conductive films include, for example, metal
films formed of gold, silver, copper, platinum, palladium
and the like; oxide semiconductor films formed of:indium .
oxide, tin(IV) oxide, zinc oxide and the like; and
multilayer films formed by laminating metal films and high-

refractive-index transparent films alternately. Of these,



and the |ike; oxide sem conductor filnms fornmed of. indium oxide, tin(lV)

. oxide, zinc oxide and the like; and nultilayer filns fornmed by |am nating
metal filns and high- refractive-index transparent filnms alternately. O
these, -5 transparent electrically conductive filnms consisting of netal
films have high electric conductivity, but fail to provide a high visible
light transmttance owing to the reflection and absorption of |ight by the
nmetal over a w de wavel ength range. Transparent electrically conductive
films consisting of oxide semiconductor filns have higher transparency

t han t hosetramspatemy efeqtetixta¥ly neonduttive filmere¢onsistinecefic
conductivity and near-infrared reflectivity. Electromagnetic. waves

ener gi ng fmewa bl Giskns diays dysoh @ keakr ic | sRRAEL LBHY noPwt et i brkQYneti ¢
shielding material that uses a transparent e|lectricall conduc}tli ve | ayer
formed ofPTAGdMA c}aw*bl‘bb’xl‘él%cH%gﬁ%?’F%mhbWéc%n?Y{%% ¥ H'esna

di spl ays has_been available in the prioy.art. Myreover nei t he .
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pl asma di sSPP¥ ranspar ency as -not to inpair the

transparency . of fhe dis ’Lfdéasémkgﬁ&&éﬁ)ggﬁﬂﬁ% Ch&vé ehfgRernateri al that

addi ti onal‘fyn%as near-1nfrared cutting-o aracteristics has been
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. lam nating neta? I'I'ms and high-refractive-index transparent filnms have
inferior in electric conductivity and near-infrared
reflectivity.

Electromagnetic waves emerging from plasma displays
are very intense, and no electromagnetic shielding material
that uses a transparent electrically conductive layer formed
of ITO and can block electromagnetic waves emitted by plasma
displays has been available in the prior art. Moreover,
neither electromagnetic shielding material that uses a
transparent electrically conductive layer formed of ITO, can
block electromagnetic waves emitted by plasma displays, and
has such high transparency as not to impair the transparency
of the displays, nor electromagnetic shielding material that
additionally has near-infrared cutting-off characteristics
has been available in the prior. art.

In contrast, multilayer films formed by laminating
metal films and high-refractive-index transparent films have
excellent characteristics with respect to all of electric.
conductivity, near-infrared cutting-off characteristics and
visible light transmittance, owing to the electric

conductivity and optical properties possessed by metals such




excell ent characteristics with respect to all of electric, conductivity,
near-infrared cutting-off characteristics and visible light transmttance,
owng to the electric conductivity and optical .properties possessed by
metal s such -6 as silver, and the ability of the high-refractive-index
transparent filns to prevent the reflection of light by netals in a
certain wavelength range. A lamnate conprising a nultilayer filmfornmed by
|l am nating netal filns and high-refractive-index transparent filnms is
di'scl osed in Japanese Patent Publication No. 32436/1996 (JP, B2, 8-32436).
However, thbsslidmemat endotbe nbtlhsye ofufthiec hdgh-egfactimetiadsi*ock

I ntense el ectromagnetic waves and near-infrared radiation energing from
pl asma di sprrapspagensofédmst ke pseventt fibe refilegitdoss ofad ighty g’é’l filter
for displays is not described therein. Transparent electric conductors
usi ng t hi n"PtPAS RBv@ CEREadNsHAYSACRGEN KA heir fil mbearing surfaces

generally have poor scratch resi stance. reqver, transparent, .electric
conduct or s conersgﬁ@1H€F8|CPWPH&S&Pgnﬁ|F¥ﬁ§¢3FYeFiFﬁ@“&%%ﬁ&&db$Y

‘sandwi ching_netal .filns_ bet n_hi_gh- .r.efractd ve-i.ndex t |

have the dggﬁ‘d\'}’ﬁ'ﬁtlggemettﬁ t\gtelﬁglsf Falgk%s hr%%p -%ﬁ%fgragé: lg%é)r%n(%elqut%%;% sﬁrfzéa e
changes under _t i f S L to 4l h i tyd or use.
Especially%ﬁﬁgﬁ g?l?@%cﬁgs%ge %fgép%ﬁggﬁgg%}ﬂ??iE%§ﬂ¥ﬁgﬂﬁgﬁ?ig{ aggr egat es
and whi t eng,yRgen 9ligghsibeMper algur3e 43d . hehehuw, dihY sCoBRAli hheBSdoessul ting

in a reduction in visibility required of optical filters for displays.
Thus, not have sufficient capability to block intense
electromagnetic waves and near-infrared radiation emerging
from plasma displays. Moreover, the use of this laminate as
an optical filter for displays is not described therein.

Transparent electric conductors using thin films have
the disadvantage that their film-bearing surfaces generally
have poor scratcﬁ resistance. Moreover, transparent
electric conductors comprising metal films or multilayer
films formed by sandwiching metal films between high-
refractive-index transparent films have the disadvantage
that the films may undergo chemical or physical changes
under the action of gases present in the environment for use.
Especially when silver is used for the metal films, the
silver aggregates and whitens under high-temperature and
high-humidity conditions, resulting in a reduction in
visibility required of optical filters for displays. Thus,
when films or, in particular, multilayer films formed by .
laminating metal films and high-refractive-index transparént
films alternately are used as transparént electrically

conductive layers, these films have poor scratch resistance




when films or, in particular, multilayer filns formed by. [|am nating netal
films and high-refractive-index transparent filns alternately are used as
transparent electrically conductive layers, these filns have poor scratch
resi stance -7 and environnental resistance and, therefore, nust be
provided with a transparent protective layer in order to protect the
films. Since an optical filter for displays is nounted on the whole
surface of the display, it is required to have high transparency and | ow
reflectivity. Moreover, anti-Newton ring properties are also required in
SOMe casesandokeniviigsemengadones iatancke aald, e chieae floager Mgt e di sposed on
the filmbearing surface, either directly or through the nmedium of a

t r anspar entprioadkiedmatiehi @ toansgpeasinie protgctivey 1ayer dm ioadek &9 ri ng

| ayer may be disposed on the filmbearing surface, either directly or

t hr ough t h@nedgickmtée £ilmsansparent tacky material or adhesive. However,
when a transparent protective |l aye an antireflectiqn | ayer,

] T, r, an
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‘I am nate, particul arl an, i.-ncre i \ssipl eyl ef ¥ dth
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i ncrease in visipl ight Treflectance and the acconpanying reduction in

transpareng%asons’ an antireflection layer may be disposed on the
film-bearing surface, either directly or through the medium
of a transparent tacky material or adhesive. Similarly, an
anti-Newton ring layer may be disposed on the film-bearing
surface, either directly or through the medium of a
transparent tacky material or adhesive. However, when a

' transparent protective layer; an antireflection layer, an
anti-Newton ring layer and/or a transparent tacky material
or adhesive layer are formed on the transparent electrically
conductive layer of a transparent laminate, changes in the
optical properties of the transparent laminate, particularly
an increase in visible light reflectance and the
accompanying reduction in transparency, are caused. As a
result, the optical filter for displays using such a
transparent laminate shows an increase in visible light
reflectance and the accompanying reduction in transparency.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a

transparent laminate having high transparency and, moreover,



SUMVARY OF THE INVENTION It is an object of the present invention to
provide a transparent |am nate having high transparency and, noreover, -8
excel l ent el ectromagnetic shielding characteristics and near-infrared
cutting-off characteristics. It is another object of the present invention
to provide a transparent |am nate having high transparency and, noreover,
excel l ent el ectromagnetic shielding characteristics serving to bl ock

el ectromagneti c waves energing from plasma displays which are said to do
harmto health, and excellent near-infrared cutting-off characteristics
servi ng toektetkeneaeleotramadnetilcashbaldiwhgchhangctansethasfandti on of

el ectronic equipnent. It is still another object of the present invention
to provi deean-opfirsaedf chtbingorffi shpagstariehinas excel | ent

el ectromagnetic shielding characteristics, excellent_ near .infrared
cutting-off char kbt &Fi appeBer npBhect aREpEheneyeserly iPEFNEL?ANER, good

weat her resistance and good envitonpental . _resistangce, in_c | nat | W th
antiglare BFBﬁéP?iéstéﬁgsPaﬁ?PghéﬁFbﬂa%FnBaﬁfBgebfggsFrigsgggggg?téga’

I Nt ensi ve investigations.,conducted,in .t et he above-descri bed
probl ens, FﬂEeBYggen?XCFﬁggﬂ of eﬁtromag&gﬁgc gh§8?5§n

! _ nave n oun ransparent |amnate
required to, pLOOUEe RO.QPELEGL nh! bbeh1bek dhabtaymayhbeicCaavBSock very

i ntense elec?ronagneflc waves eﬁérglng %ron1p|asna dirsplays, in
particul ar emskg%ﬁoﬂgﬁle hashavassphalyBewR@chOfriHgaidegbodo RAEMCEO
e

_suppress inten ear-intrared radiation
health, and excellent near-infrared cutting-off

" characteristics serving to block near-infrared radiation
which may cause malfunction of electronic equipment.

It is still another object of the present invention to
provide an optical filfer for displays which has excellent
electromagnetic shielding characteristics, excellent near-
infrared cutting-off characteristics, high transparency, low
reflectance, good weather resistance and good environmental
resistance, in combination with antiglare properties and
anti-Newton ring properties.

As a result of intensive investigations conducted in
order to solve the above-described problems, the present
inventors have now found a transparent laminate required to
produce an optical filter for displays which can block very-
intense electromagnetic waves emerging from plasma displays,
in particular, electromagnetic waves in the 20-100 MHz
region, and can suppress intense near-infrared radiation .
emerging from the plasma displays to such an extent as not
to cause equipment malfunction. The present invention has

been completed on the basis of this finding.



energing fromthe plasma displays to such an extent as not to cause

equi pnent mal function. The present invention has been conpleted on the
basis of this finding. -9 The first two objects .of the present invention
are acconplished by a transparent |am nate, fornmed by |am nating

hi gh-refractive-index transparent filmlayers (B) and netal filmlayers
(© consisting of silver or a silver-containing alloy on one major surface
of a transparent substrate (A) in such a way that a repeating unit
conprising a conbination of one high-refractive-index transparent film

| ayer (B) and oneheneiabtftwm bhyectéCGpfi hhehpsesedtr ingentpent adey

| am nated three tines or nore, and further lamnating at |east a high-
refracti veacndeplishadphyent tERhsPREGRE GBFlﬂﬁé?eéﬁrmﬁﬁeP¥lﬁamﬂﬁétFaﬁ1nated
structure cgnﬁosed of the metal filmlayers _and the high-refr ct|¥e I ndex
transpar enhig rﬁﬁﬁﬁ§§ﬁévecéﬁ§?ﬁtﬁFé§SBﬁr§P§CFFﬂ@a#P¥eEEn&BétPV DEFRdce,
~the electrically conductive syrface has a.sheet reS|sﬁanceF8nﬁPQgEngreater

than 3 f)/&&41m day¥erRe (£ afopSrERt"Paf nﬁf&vﬁﬁsora virdiBFé~
transnlttanifgggoagogeaéga%gﬁgP%Q o204 4 tEaﬂQbP%EQQSgBBEQQSEeOQﬁzoﬁn

greater thé r&gi-onl onger “than 8

transparent Ignlna %Lakh ggﬁgaﬁbn% ?Elggm r&ggggegeebhggng@hbn of

conpri si ng SHCCofi" A&t i 0N o ractive-i1 ndéx transparent film .
| ayer and gng H&gﬂ'-rtatf}rmﬁtrl%e&naéxt ¥Rhandpayehtmiriahed ayareeByi BRa. ohe this,

case, the second neta m | ayer as nunbered fromthe transparent
substrate gida1i $ipmehayaR! ychonmednse ayded he topekeedifanaminated
three times or more, and further laminating at least a high-
refractive-index transparent film layer (B) thereon, wherein
the laminated structure composed of the metal film layers
and the high-refractive-index transparent film layers
constitutes an electrically conductive surface, the
electrically conductive surface has a sheet resistance of
not greater than 3 Q/sq., and the transparent laminate has
a visible light transmittance of not less than 50%, and a
light transmittance of not greater than 20% in a wavelength
region longer than 820 nm.

In the transparent laminate of the present invention,
the repeating unit comprising a combination of one high—
refractive-index transparent film layer and one metal film
layer is typically laminated three times. 1In this case, the
second metal film layer as numbered from the transparent
substrate side is preferably formed so as to be thicker than
the first and third metal film layers.

In the transparent laminate of the present invention, it

is also preferable that, when a transparent tacky material
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the first and third netal filmlayers. In the transparent |am nate of the
present invention, it 1is also preferable that, when a transparent tacky

material -10 layer or a transparent adhesive layer is |am nated on the

hi gh-refractive-index transparent filmlayer renotest from the transparent
substrate, the resulting increase in visible Ilight reflectance is not
greater than 2% In the transparent |am nate of the present invention, it

is also preferable that the transparent substrate conprises a transparent
polynmeric nolded material. The transparent substrate may contain a dye. It
is al so prafer alt & tthatndgeerdrigradhedsiact i vagre mdiex tamimstaademn fihen | ayers
(B) conmprise, for exanple, layers consisting essentially of indium oxide.
The ot her hilgjteate fofadthieveprigstan tirananarsnt sfikedayst seRptgstarf xR i cal
filter for displays conmprising the transparent |anm nate of the present

i nvention.the tzangpagentaubstvate hehiiesHlsing ngrRass st KisSihig ne
present invention has a light transmttance of not greater than 10%in a
wavel engt itirghtl gre i laftanagas a9 Red ey fd'®&ptital filter for displays of

the present invention, it is also preferable t,c at a rretatl -.contnati.ni ng
r ll“b

“el ectrode and/ or'™ ttl}‘ear?sﬁ?d’rsé?ﬁred}tot]ea&ji%tef 8k P ortied on 1 He

£ oL e R D SPGE Ma Tohe PLRBAIS | R M eV e

When a  trafsia &l Profeed dafed QNS e & MRShadd hatd¥ £{€r ahe
transparent substrate may contain a dye. It is also
preferable that the high-refractive-index transparent film
layers (B) comprise, for example, layers consisting
essentially of indium oxide.

The other object of the present invention is
accomplished by an optical filter for displays comprising
the transéarent laminate of the present invention. It‘is
preferable that the optical filter for displays of the
present'invention has a light transmittance of not greater
than 10% in a wavelength region longer than 820 nm.

. In the optical filter for displays of the present
invention, it is also preferable that a metal-containing
electrode and/or a transparent protective layer (D) is
formed on the electrically conductive surface of the
transparent laminate. Moreover, the transparent laminate
may be bonded to a transparent molded article (E). When a
transparent protective layer is formed, it is preferable
that the transparent protective layer has a moisturé
permeability of not greater than 10 g/mzday. It is also

preferable that the surface of the transparent protective
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that the transparent protective |ayer has a noisture perneability of not
greater than 10 g/nRday. It is also preferable that the surface of the
transparent protective -11 layer is provided with mnute irregularities
having a size of 0.1 to 10 pm The transparent protective |ayer may have
antireflection ability. In this case, it is preferable that the surface of
the transparent protective layer fornmed has a visible light reflectance of
not greater than 2% The transparent nolded article nay contain a dye.
Furthernore, the optical filter for displays of the present invention may
be provi dechywit hi satpreaisdedne tlayeinses ectezgy Yom bies dmvind |2dizm | ayer,
an antiglare |ayer and an anti-Newton ring layer. In addition, a

dye- cont aiofi il X remshariomt Tiel dednspeEend] PrPesdivise 15kTedayhEa¥eo.

BRI EF DESCRIPTION OF THE DRAWNGS FIG 1 is a plan view of_ an (1pti al
filter forantizpflgetion akblitnce I thif FasCar Add Inbr&rEAP 161 t?‘l‘i‘&

present invention as viewed fromthe display side; FiG 21ls. a $ ctianal
view of a EharspefarR PhnthRteransPaLRy c%’ﬁ%‘ée%‘f‘he a Pret e#?lérﬂe eﬁ}bas b

odi ent
of the presgent _inyvention; I%Bis t] | Vi fo@n aqpd cal filter
for di spl B Re a]p’c%?tdaﬂ%%f?ﬁ e p?gfégge%?%%%%i% o?'the present
nventi on:  HGodo s anSEELA ORBl; ¢ £ EBhORLA Al afd ! t Furllerndicen] ays in
accordance W anot her enbodi ment of the present I1'hvention;

the optical filter for displays of the present invention may

be provided with at least one layer selected from an

antireflection layer, an antiglare layer and an anti-Newton

ring layer. In addition, a dye-containing transparent

molded material (F) may be bonded thereto.

BRiEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of an optical filter for
displays in accordance with a preferred embodiment of the
present invention as viewed from the display side;

FIG. 2 is a sectional view of a transparent laminate
in accordance with a preferred embodiment of the present

. invention;

FIG. 3 is a sectional view of an optical filter for
displays in accordance with a preferred embodiment of the
present invention;

FIG. 4 is a sectional view of an optical filter for
displays in accordance with another embodiment of the .
present invention;

FIG. 5 is a sectional view of an optical filter for

displays in accordance with still another embodiment of the
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FIG 5 is a sectional view of an optical filter for displays in accordance
with still another enbodi nent of the -12 present invention; FIG 6 is a
sectional view of an optical filter for displays in accordance with a
"further enbodiment of the present invention; FIG 7 is a sectional view of
an optical filter for displays in accordance with a further enbodi nent of
the present invention;, FIG 8 is a sectional view of an optical filter for
di splays in accordance with a further enbodi nent of the present invention;
FIG 9 is a sectional view of an optical filter for displays in accordance
with a furpheseehbboverbhionf the present invention; FIG 10 is a sectional
view of an optical filter for displays in accordance w tlg_ fur%her
enbodi nent of tHRIGpresthitaiseehieonl whewrPE aniopsicale {fB?l’él F ew of an
optical filter for  displays in accordance wth a further enpodi ment of the
present indtsPlays DESERFPTdeRcervFii ?’R%*E&@f) ReRf<° hgh?r anspar ent
| am nate of the present invention is one forned by |am nating

hi gh-r ef raEF?%%’-‘EnHEYePFéﬂBbarent filmlayers (B) and filmlayers

conSiSti g, Of SUEYEL BT4f o SULLELREETS RN BF bl SHclpTChTLLEr cpetor o
! displays in accordance with a further embodiment of the
present invention;

FIG. 8 is a sectional view of an optical filter for
displays in éccordance with a further embodiment of the
present invention;

FIG. 9 is a sectional view of an optical filter for
displays in accordance with a further embodiment of the
present invention;

FfG. 10 is a sectional view of an optical filter for
displays in accordance with a further embodiment of the
present invention; and

FIG. 11 is a sectional view of an optical filter for

displays in accordance with a further embodiment of the

present invention.

' DESCRIPTION OF THE PREFERRED EMBODIMENTS
The transparent laminate of the present invention is
one formed by laminating high-refractive-index transparent
film layers (B) and film layers consisting of silver or a
. silver-containing alloy (hereinafter referred to as metal
film layers) (C) successively on one major surface of a

transparent substrate (A) in such a way that a repeating
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transparent substrate (A) in such a way that a repeating -13 unit
conprising a conbination of one high-refractive-index transparent film

| ayer (B) and one netal filmlayer (C) is repeatedly lam nated three tines
or nore, and further lam nating at |east a high-refractive-index
transparent film layer (B) thereon, and having a sheet resistance of not
_greater than 3 S2/sq., a visible light transmttance of not |ess than 50%
and a light transmttance of not greater than 20%in a wavel ength region

| onger than 820 nm |n the present |nvent on, t ran t
(A) may cowpit seOBPRHT HRY %BE%W?hTaﬁbﬁ% % afe; Hb?%aﬁeiggcoﬁ%%ungaéLgheas

gl ass or t I d
polyrerhtﬁﬁféa%p?ﬁéaﬁ|%é§95€%§§$f (fY 460 oPB BeLfl RIR PayBP CERCET ey
are 1|1 I N

polyneglc ﬁ%?ﬁ%ﬁ ﬁg¥efagf“§§éat@HieéotPﬁgékaggﬂo@ﬁY Qﬁé'?&gth¥99 of

may bé used rovi IS transparent in

the vi si bl r hii 8 e r agrude, fhu
not |1 m t e FENELERG de " EOa2E: o PRECH (bt %ﬁﬂﬁétﬁﬁFgﬁee?E?ighfﬁa|afe CrEm

pol yet her syl fgpe BF0£Mé£¥6ﬁnean80h¥€ihg|3nghaaahEEQhatancepotyabyIate
pol yet her - et her - on PEEk) pol ycar bonat e pol ypr opyl ene, polyi m de and

triacetyl cgkgg{:g;:ethg'hegeg/ts@ar)sQawqrg;tlbp@ VriryhitC tranched trtsinere @fs nody be in
the formo a plate or film provided that their major surfaces are
smoot h. Whessa phhynBOR¢ anddedligher tahnsmipkaneef ofmps gusatieasthpe
substrate, a transparent |am nate having excellent dinensional stability
and mechanoal int aewgvhlength region longer than 820 nm.
In the present invention, the transparent substrate
(A) may comprise a molded material made of an inorganic
compound such as glass or quartz, or a transparent molded
material made of an organic polymer. Polymeric molded
materials can preferably be used because they are light in
weight and resistant to breakage. Any desired type of
polymeric molded materiél may be used, provided that it is
transparent in the visible wavelength region. Specific
examples thereof include, but are not limited to, molded
materials made of polyethylene terephthalate (PET),
polyethersulfone, polystyrene, polyethylene naphthalate,
polyarylate, polyether-ether-ketone (PEEK), polycarbonate,
polypropylene, polyimide and triacetylcellulose. These
transparent polymeric molded materials may be in the form of
a plate or film, provided that their major surfaces are
smooth. When a polymeric molded material in plate form is
used as the substrate, a transparent laminate having

excellent dimensional stability and mechanical strength can

be obtained because of the excellent dimensional stability
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be obt ai ned because of the excellent dinensional stability -14 and
mechani cal strength of the substrate. Such a polyneric nolded material may
preferably be used especially in applications requiring dinmensional
sttability and nechanical strength. On the other hand, a transparent
polymeric filmhas flexibility, so that a transparent electrically
conductive layer can be continuously forned thereon according to a
roll-to-roll process. Consequently, a continuous transparent |an nate
having a |l arge area can be efficientl proguced. Suc transpar ent

| ani nat e i anfli mecheniceans&repgthr @1fe¥§8I FUBStLaLE - herdTRe? | KO MY HE® bonded

"to the glass screen of a display or the glass support, .of .an.optical
filter forméﬂéﬁﬂawétpﬁlé#dﬁﬁytBrﬁfgﬁéhﬁyggﬁsgsﬁﬁegggeFﬁg%ﬂybégng scattered

in the event of breakage. In this case_. ol A I LshavicR@ndcal
t hi ckness 8PP1ACAL19BF FPAYLGLNY P;’r'“%‘?é%f‘a fs%é%g’ltl%it kﬁ‘g]?s of the filmis
| ess than 10 m mechani cal strength is insufficient for use as-the

I ts
substrate.Sthnﬂﬁb'thickness is greater than 250 m the film has

i nsufficient flegibihityiaad hanAO! aWirbABbarkAt PotyRurheseilal nasndi ng i !
on aroll. In order 10 Improve thé adhesion of the overlying film layer to

the substraghe, 119 i1y, 26€ thfat! A tHabSpadlen el ectird¢aQuyl Yomusdtijvect ed t o
etching tréatnments sdch as sputtering, corona discharge treatnment, flanme

treatment, j 3t QUOhRE ot iinlow@i1§t ifemeil theawioromdoeamiing adi & i on,
and/or prine’coating. Mreover, the adhesi on between the

roll-to-roll process. Consequently, a continuous
transparent laminate having a large area can be efficiently
' produced. Such a transparent laminate in film form can also
preferably be used because it may be bonded to the glass
screen of a display or the glass support of an optical
filter for displays in order to prevent glass pieces from :
being scattered in the event of breakage. In this case, a
polymeric film having a thickness of 10 to 250 pm is usually
used. If the thickness of the film is less than 10 um, its
mechanical strength is insufficient for use as ‘the substrate.
If the thickness is greater than 250 um, the film has
insufficient flexibility and is nof suitable for the purpose
of winding it on a roll.

In order to improve the adhesion of the overlying film
layer to the substrate, the surface of the substrate may
previously be subjected to etching treatments such as
sputtering, corona discharge treatment, flame treatment,

' | ultraviolet ray irradiation and electron beam irradiation,

and/or prime coating. Moreover, the adhesion between the

transparent substrate and the overlying film layer can be
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transparent substrate and the overlying filmlayer can be -15 enhanced, for
exanpl e, by form ng any desired inorganic naterial |ayer between the
transparent substrate and the filmlayer. Specific exanples of the
inorganic material used for this purpose include, but are not limted to,
ni ckel, chromum gold, silver, platinum zinc, zirconium titanium
tungsten, tin, palladium and alloys conposed of two or nore of these
nmetals. Its thickness nay be within [|imts which do not detract fromits

transparency, and,is referaply .in the range of,abo 0. J0 nm If

t hff ‘thic = T1d+ h%ofn%’f e ¥ e’f'?ra{'lurfga%enry iqse%uln%fﬂ ymgﬁrsﬂta‘q‘,ljcg
sufficient eslpn; pro ' f ' lgqﬁ% | | fr |

undul y | ar"bae,eli‘ asf'?lr%l%%%ée%eeﬂi s%ettlflz%[{%cﬁl‘%@?n tefrllmj’tigangvetrﬂl%/i Ina film

- layer consi§fs Péa}f@lFé Sgpg%zifqld Hampldst o thie ifekrdanienmbitbwliang this

i norgani c materi I's actuall'y converted into a netal oxide.

However, eygdyiforithis sORYSEd ethd Nide A BEE Aroxidie, 1 i tadf ltence is
exerted on its adhesion-pronmoting effect. Furthernore, if necessary, the
substrat e mEykdE, Seieri@f, tgoTedusi ivigr | rekd tnmins, saiatc, asiswindent,

cl eaning and ultrasonic cleaning, before the overlying filmlayer is
forned. | ntitenpiesetingsven; i oin, hpahltadfumctand-andeys conposed arft film
layers (B) and netal filmlayers consisting of silver or a

si | ver - contwd nongnaté oyf (Jese eneta ks natldlsy thigkinesisehayn ben@ifhisr surface
of the above-described transparent substrate (A). During this process, '
each netallifitsnvhjeh do)not detpacedizeomtiet $¥aRSPILERRY Het ween

preferably in the range of about 0.02 to 10 nm. If the
thickness of the inorganic material layer is unduly small, a
sufficient adhesion-promoting effect is not produced, while
if it is unduly large, its transparency is detracted from.
When the overlying film layer consists of an oxide, all or
part of the metal constituting this inorganic material layer
is actually converted into a metal oxide. However, even if
it is converted into a metal oxide, no influence is exerted
on its adhesion-promoting effect. Furthermore, if necessary,
the substrate may be subjected to dedusting treatments such
as solvent cleaning and ultrasonic cleaning, before the
overlying film layer is formed.

In the present invention, high-refractive-index
transparent film layers (B) and metal film layers consisting
of silver or a silver-containing alloy (C) are alternately
laminated on one major surface of the above-described
transparent substrate (A). During this process, each metal
film layer (C) is disposed so that it is sandwiched between

two high-refractive-index transparent film layers (B).
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two high-refractive-index transparent filmlayers (B). -16 El ectronmagnetic
shielding is achieved by the reflection and absorption of el ectromagnetic
" waves in an electromagnetic shielding material.- In order to absorb

el ectromagneti ¢ waves, the electronmagnetic shielding material nust have
electric conductivity. An electromagnetic shielding material for plasm
displays is required to have an electrically conductive |layer with very
low resistivity. Mreover, the electrically conductive |ayer must have a
t hi ckness above a certain limt in order to ahsorb all of the

ﬁl ect rorrag]rret IhC EKA@&RISI' %Iﬁgﬂ\ﬁtdg: oA L qir"sgpllailéc 18 bé' t invention,
owever, if the elect duct h [
![ﬁyerk S gcﬁ%ﬁh]ﬁ‘iftlrcﬁglﬁi{?l %ﬁﬁ%‘?g&n‘gﬂf‘ﬁ Veg‘*eféy dr?ﬁiis lt%til\Fe taé’%esrrgtnaeargel "

i ckene the visible t f th
of the hi gq}‘?cetfrroéﬁqr}/eetlﬁ%g}&% Sma{'ﬁge i|'i5mrI a}&/%rﬁgr chg ﬁut’(r?fé’r)y, t |te :J:e
I nportant 0 ectnfdrﬁat_fr‘feﬂl? Mg’e i€ Rerdi§id ecting

;
i nterfaces ayer anrnatlon and t%us ncrease the degree of

reflecti OfrnaQi ﬁaeftrr@{g%é Co MEMES: ¢ b Rdh 0y By echinveness indicative of

electromagnetic shi i ng characteristics refers to the degree of

attenuati iy Qi) rﬁiﬁ#ﬂé’@ﬁgr@iiél@ﬂ% OYateéuthl heoert smidlal i dplaneofis s
expressed in decibel (dB). Shielding effectiveness (SE) is a paraneter of

rel ative exjuitédntdshavepeseidetrbyalhey dondwnt ing epystn ofi (i )vesnd
greater values indicate better shielding effects. In this equation,
low resistivity. Moreover, the electrically conductive
layer must have a thickness above a certain limit in order
to absorb all of the electromagnetic waves emerging from
displays. In the present invention, howeyer, if the
electrically conductive layers (i.e., the metal film layers
constituting principal electrically conductive layers) are
thickened, the visible light transmittance is reduced in
spite of the use of the high-refractive-index transparent
film layers. Accordingly, it is important to increase the
number of electromagnetic wave-reflecting interfaces by
multilayer lamination and thus increase the degree of
reflection of electromagnetic waves.

Shielding effectiveness indicative of electromagnetic
shielding characteristics refers to the degree of
attenuation of electromagnetic energy, and the magnitude
thereof is expressed in decibel (dB). Shielding
effectiveness (SE) is a parameter of relative evaluation as
represented by the following equation (1), and greater

values indicate better shielding effects. In this equation,

E; is incident electric field intensity and E{ is
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Ei is incident electric field intensity and Et is -17 transmtted electric
field intensity (i.e., the electric field intensity of the el ectromagnetic
waves having passed through the shielding material), and both of themare
expressed in VVm SE = 20 Log(Ei/Et) (1) The regulated limt of a |eakage
el ectromagnetic field is indicated by an absolute value of radiation field
intensity as expressed in dBV/m The regulated limt at a position 3 m
away fromthe object of nmeasurenment is 50 dBV/min the case of products
for industrial use and 40 dBV/ min the case of products for donestic use.

In a TreqemesmbaHe cRLORT iE F Lok 267 KRB 16V 10b- R, CERCIPREBIS ty of

the radiation field froma plasma display exceeds 40 dBV/m in_plasma

gisp:ays Eﬁk?%% nteagbhni ok the ¢ e%g5%¥a§BthEh¥§Ye§n AEHGRATTTD pl asna
i spl ays vin a_di agonal .size o b 40 N . .4h t e types of

pl asma gisb Eﬁggﬁlgﬁ% %%hﬁ%?lﬂg %ﬁ%egbgggheg?écﬁﬁgg.oir%ﬁ?% Qgéactygaf

point of vje radigyion field strength of a | asma di splay for

donestic u%%ﬁ%%%gg%efgeg&%éd to not greater than 20 dBV/ m Bre¥erab|y not

‘greater than 35 gglBY/ 3y FD/ 8, )Pr eferably not greaterythan 30 dBV/ m
Thus, if the radiation fie strength of a plasma display alone is 50

dBV/Im it is necppsardqhPabs@Vi kit Nef ph abd@kagk spleytiomdigretic field
el ectromagnetic shielding material having a shielding effectiveness of not
| ess than 19 dRdipacéerbpl yn absolese vhduelsfdBadaadionr fieteferably not

| ess than 20 dB.
intensity as expressed in dBuvV/m. The regulated limit at a
position 3 m away from the object of measurement is 50
dBuv/m in the case of products for industrial use and 40
dBuvV/m in the case of products for domestic use. 1In a
frequency band extending from 20 MHz to 100 MHz, the
intensity of the radiation field from a plasma display
exceeds 40 dBuv/m in plasma displays having a diagonal size
of about 20 inches, and 50 dBuvV/m in plasma displays having
a diagonal size of about 40 inches. Thus, these types of
plasma displays alone cannot be put to domestic use. From a
practical point of view, the radiation field strength of a
plasma display for domestic use must be reduced to not
greater than 40 dBuvV/m, preferably not greater than 35
dBuv/m, and more preferably not greater than 30 dBuv/m.
Thus, if the radiation field strength of a plasma display
alone is 50 dBuV/m, it is necessary to provide the plasma
display with an electromagnetic shielding material having a
shielding effectiveness of not less than 10 dB, preferably
not less than 15 dB, and more preferably not less than 20 dB.

The present inventors have found that, in order to
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The present inventors have found that, in order to -18 achieve a

sati sfactory shielding effect agai nst the above- described plasma displ ays,

the transparent |am nate used as an el ectromagnetic shielding nmateri al

nust have a large nunber of electronagnetic wave-reflecting interfaces

resulting frommultilayer Iam nation and high electrical. conductivity as

pxpressed by a sheet resistance of not greater than 3 S2/sq., preferably
Rgt greater than F.S SZésq.i and nore preferably not greater than 2 S2/sq.
breover, since plasma displays emts intensg near- infrar radiation,
light in tafhiReR -3 Maeretp o bieldtnd v%ﬁ%?%%g?%a’r’é%? o‘ﬁg%f%o To 1,000

t be, bl d h . (
o st D%, LSS 9 SUED AR RIS R R BHbACD| o asid o

ore e t transmttance

at 820 nmto t greater than 109 j | der.atd t mand for a
decrease i tHeT R “é?g%?élrr(egn%%lres{i%ir%épﬁipgf+€nft@&%€n¢li‘gé-? nﬁ%d

absorbing fiig&rs P?%g%?ﬁ’&ﬁ%%ﬁétié wapsirabl éct hag 1hecetoess omagnetic

shiel ding material i near-infrared cutting-off characteristics.

Were a ngalsiof fGr £FoRDROT 1 NPydl el amihgetoh Nak@highatéDectt heal.
near-infrared cutting-off characteristics required of the electronmagnetic

shi el di ng fBhQicBlvIPEeF0aE éoppsssdanbyhe shbeverdssstanee periormance

. requirenents. However, if the near-infrared cutting-off characteristics of
the el ectgpampeet tkashs eQdisng , mpirerfiealabdye notdgirpaltew, thaa 2r8qlh/ st »
anount of the near-infrared absorbing dye i ncreases and hence cause a
reducti on amd vineié| préfghably aneti greater than 2 Q/sq.

Moreover, since plasma displays emits intense near-
infrared radiation, light in the near-infrared region of the
wavelength region of 800 to 1,000 nm must be blocked to such
an extent as to be suitable for practical purposes. For
example, it is necessary to reduce the light transmittance
at 820 nm to not greater than 10%. With consideration for
the.demand for a decrease in the number of members and the
limits of near-infrared absorbing filters using dyes, it is
desirable that the électromagnetic shielding material itself
has near-infrared cutting-off characteristics. Where a
near-infrared absorbing dye is used in combination, the
near-infrared cutting-off characteristics required of the
electromagnetic shielding material become lower than the
above-described performance requirements. However, if the
near-infrared cutting-off characteristics of the
electromagnetic shielding material are unduly low, the
required amount of the near-infrared absorbing dye increases

and hence cause a reduction in visible light transmittance.

Consequently, it is desirable that the transparent laminate
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Consequently, it is desirable that the transparent |amnate -19 used as an
el ectromagnetic shielding material has a light transmttance of not
greater than 20%in a wavel ength region . | onger than 820 nm Reflection by
free electrons of a netal may be utilized to block near-infrared

radi ati on. However, a thickened netal filmlayer causes a reduction in
visible light transmttance as descri bed above, while a thinned netal
filmlayer weakens the reflection of infrared radiation. Accordingly, both

the visible light t 1 tt dt [l thick f th I
film F;ye%eé%»s PR R A R ot aea et he TROMEL Ui
structures each forned b i chi { [ ' [
Chi cknese HESUBBHCEARCR: GhePoFr GErrber FHAEh 2pb Lkl uebe) SRULATEEESR LY 0

t he visiblf light L Lhapsg phance, visible light reflectance, n -inf d
_ chbhh 2B Lhé , g , near-infrare
transmttances fransn1?? Ight color and reflected light color can be

varied within ceglpi8ctidhtSyP¥reont18ELE88st 88 anuabel mhy!Byers and/ or
the thickness of each layer 1n this |am nated structure. Wen an opti cal

filter havjpg)azbQ@Wwyi BibER hégbtinErapsdi rhanaeibs. nHowekon & di spl ay,
this causes a reduction in the definition of the picture. Accordingly, it
i s desirabtgrithaheanmephicalilhi hagerf caudesphayedhasianhighvisiblel e |i ght
transmttance which should generally be not |[|ess than 50% preferably not
| ess than 69§htandansméttpneéeaabldgsavibedseboien wbideCanthynead| y, the

'VISIble metal film layer weakens the reflection of infrared
radiation. Accordingly, both the visible light
transmittance and the overall thickness of the metal film
layers can be increased by superposing two or more laminated
structures each formed by sandwiching a metal film layer
having a certain thickness between two high-refractive-index
transparent film layérs. Thus, the visible light
transmittance, visible light reflectance, near-infrared
transmittance, transmitted light color and reflected light
color can be varied within certain limits by controlling the
number of layers and/or the thickness of each layer in this
laminated structure.

) When an optical filter having a low visible light
transmittance is mounted on a display, this causes a
reduction in the definition of the picture. Accordingly, it
is desirable that an optical filter for displays has a high
visible light transmittance which should generally be not
less than 50%, preferably not less than 60%, and more

preferably not less than 70%. Consequently, the visible

light transmittance of the transparent laminate should
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light transmttance of the transparent |am nate should -20 generally be not
| ess than 50% preferably not |ess than 60% and nore preferably not |ess
than 70% Wiere the display has high |um nance, -a neutral - density (ND)
filter may be required to enhance the contrast of the picture. In this
case, it is preferable that the optical filter for displays used as an

el ectromagnetic shielding material also functions as an ND filter. As a
result, the optical filter for displays may be required to have a visible

ot {raner tapee Sf ok fLest th?@%/goﬁgf%%%/’ﬁ%‘i £ e [ed cefin fogdc®

ig ra i i t ntras e

di splay, and the |i he coI ht transmtted by the

ppti cal fl??%wm°¥%rpﬁ?§%$€9£ Pee e % E%%ﬁlta le and neutral g?ay or

neutral blue is gequlred Oﬁiﬁnﬁ’é{ hf%}tﬂ Plnvhsidd e 4 ighderdef | ectance
e

causes Ilghtlng eqU|pnen sharply nirrored in the
screen, reg eﬁff@@'r ﬁ(&f'}?é'tédulir@@ €6! &hin&hcé henes efdbrei sk | i ght

should pre era an | nper ceptible Color such as white, blue or

y
purple. Algp Eﬁ@n%wtérao! Nin afhiW @usdulid |8y @ird fyldlilld whatwiiheh i s easy
to design and control optically is preferred. As used herein, visible

l'i ght tran§§tléancﬁlﬁﬂdrvf6rbaesplagﬁtuseal&stancelemerumﬁgeetcalculated
according to JIS (Japanese Industrial Standard) R-3106 on the basis of the
wavel engt hshpbdilrgcmatériahnshsot fuset dousras| ast HActiltart hds Manspar ent
| am nate of the present invention and the optical filter for displays of
t he presentesultnttbe, optical filter for displays may be required to
have a visible light transmittance of not greater than 80%.
Moreover, the color of the light transmitted by the filter
greatly influences the contrast of the display, and the like.
As the color of the light transmitted by the optical filter
for displays, green is unsuitable and neutral gray or
neutral blue is required. Furthermore, a high visible light
reflectance causes lighting equipment and the like to be
sharply mirrored in the screen, resulting in réduced
visibility. The color of the reflected light should
: preferably be an imperceptible color such as white, blue or
purple. Also from this point of view, multilayer lamination
which is easy to design and control optically is preferred.
As used herein, visible light transmittance and visible
light reflectance are values calculéted according to JIS
(Japanese Industrial Standard) R-3106 on the basis of the
wavelength dependence of transmittance and reflectance.
In the transparent laminate of the present invention

and the optical filter for displays of the present invention,

the metal film layers consist of silver or a silver-
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the metal filmlayers consist of silver or a silver -21 containing alloy.
Anong others, silver is preferably used because it has high electric
conductivity, excellent infrared reflection properties and excell ent
visible light transm ssion properties when it is lamnated in nmultiple

| ayers. However, silver |acks chem cal and physical stability, so that it
tends to deteriorate under the action of contam nants, water vapor, heat,
| ight and other factors present in the environnent. Accor di ngly, alloys
conposed QfontSilniglg aNd it. | RABhgobehertal shiavergibki pireéavabdynuacd
stability (e.g., %d plati num palladium copper, indium and tin) are
al so sui t alcandsy 1ucsehasn Hilyth prlesentid BTt LV 1 tAf t e ke tpar ti cul ar
limtation is placed on the content of silver in such a sjilver nt ai ni ng
al l oy, . itirifsratesi nadflectivat preperttdas |4:nd:cﬁm]tlﬁﬂtt W’eﬁ'fd’ ’@3\
properties thereof do not differ substantla fromthose 5|Iver

‘al one. SpevidrisgEldsion mrarsnteins gthan I%rl% ’d‘atpﬁ' fid} d‘B} B4f5e from

50% by weight to |l ess than 10Q% by Si nce t i_,qn of anot her
metal to sia¥ews. gHeweNery Siiyets laf shl tg"f‘?"@‘lcg g?%'ﬁ%utgt ?w ty and

o Toast | GHEIILARD (A 04T | T 15 ertO'ée‘%%d‘?ls“ea T A i o

at cons e nultilayer filmis

formed of unal | oyed. SI | ver of pd e i@t fdhd dEVEF St <Or med
of unal | e T TIRINAN R res\tj# ét’l;ansparent ?’llm nate has high electric

conduct | VGFE eﬁ%ﬂ&%n@ﬂ?%n@f ORRIddRBing IRt d1NByeN \Compomed! alf

resi stanc no ways sati sfactory.
silver and at least one metal having high environmental
stability (e.g., gold, platinum, palladium, cdpper, indium
and tin) aré also suitable for use in the present invention.
Although no particular limitation is placed on the content
of silver in such a silver-containing alloy, it is desirab;e
that the electric conductivity and optical properties
thereof do not differ substantially from those of silver
alone. Specifically, the content of silver should
preferably range from 50% by weight to less than 100% by
weight. Since the addition of another metal to silver

! generally impairs the high electric conductivity and
excellent optical properties of silver, it is desirable that,
if possible, at least one of the metal film layers
constituting the multilayer film is formed of unalloyed
silver. When all of the metal film layers are formed of
unalloyed silver, the resulting transparent laminate has
high electric conductivity and excellent optical propertiés,
but its environmental resistance is not always satisfactory.

As described above, the transparent laminate of the
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As described above, the transparent |amnate of the -22 present invention
I's one characterized by a sheet resistance of not greater than 3 fZ/sq., a
visible light transmttance of not |ess than 50% and a |ight
transmttance of not greater than 20%in a wavel ength regi on | onger than
820 nm and at least in the wavel ength region of 820 to 1,000 nm This
transparent lamnate is obtained by |am nating high- refractive-index
transparent filmlayers (B) and silver or silver-containing alloy film

| ayers (or nmetal filmlayers) (C on one major _surface of a transparent
substrat e g¥dsemt bucentiomyls hene LharrateRbzehi PY cdnphelt gt ot hat i on
of one high-refractive-index transparent tiLn1Iaier QBE and ogg met al
filmlayerof Qo% sgreatemt B h3 B/ Flnes 2oV ifdPee dAGhYs SFAREFIEERTRSLI ng at
| east one high-refractive-index transparent filmlayer (B)ct eon, and
has many @f ket ohefhethan W %Lr%??e%tfhﬁhgnFﬁ??%%égggg?%i%g %ﬁ pur poses
of electromagnetic,_shieldin a |l | Sf1 Vi e e I pfrared
cutting- of 9° %???t?ﬁa%n%g%e?§ %iﬁ%wé¥§§%§%a¥% %@? F§ﬁ§%£ g&%geﬂ%oiﬁ@ention,
the repeatjin 1§l e L PRt egst | ot LI'®60 dat is,

t he prefe??%dg€a§%%ggogétéﬁ%??%%%iggg?ﬁef??%ﬁépgfeﬁ%élaninate of the

present i”?ﬁ?éiPP?ﬁé aééﬁtal£ﬁ§ﬂ§9§r§Bto§ﬂ9§ﬁéétB&alaﬁiﬁﬁtiﬁérH£§h¥e-indeX
n ayer

transpare rm a netal film layer/a high-refractive-index

transpar enfefih8t} ayeih@eret dhnspatentayelhalayghsr eByaahdveiiveexor

transparent filmlayer/a netal filmlayer/a high-refractive-index

tEanSparen&iibéﬂlcontaining alloy film layers (or metal film layers)
(C) on one major surface of a transparent substrate (A) in
such a way that a repeating unit comprising a combination of
one high-refractive-index transparent film layer (B) and one
metal film layer (C) is laminated three times or more, and
further laminating at least one high-refractive-index
transﬁarent film layer (B) thereon, and has many
electromagnetic wave-reflecting interfaces serving for
purposes of electromagnetic shielding, a low resistivity,
excellent near-infrared cutting-off ability, and very high
transparency.

. In the present invention, the repeating unit is
preferably laminated three to six times. That is, the
preferred layer constructions of the transparent laminate of
the present invention are (1) a transparent substrate/a
high-refractive-index transparent film layer/a metal film
layer/a high-refractive-index transparent film iayer/a metal
film layer/a high-refractive-index transparent film layer/a
metal film layer/a high-refractive-index transparent film

layer, (2) a transparent substrate/a high-refractive-index

-23-



| ayer, (2) a transparent substrate/a high-refractive-index -23 transparent

filmlayer/a nmetal filmlayer/a high-refractive- index transparent film

| ayer/a metal filmlayer/a high- refractive-index transparent filmlayer/a
-metal filmlayer/a high-refractive-index transparent filmlayer/a netal

film layer/a high-refractive-index transparent filmlayer, (3) a

transparent substrate/a high-refractive-index transparent filmlayer/a

metal filmlayer/a high-refractive-index transparent filmlayer/a netal

filmlayer/a high-refractive- index transparent filml ye la getal.film

| ayer/a highansearaotiﬁélmnHéXeF/anEBEFénglimlHPY§§2%/§ TEPLFPFRVSVer/ a

e e SRR ASYEELR TR A UGS
oty Tober b ar BRSSP LB EATR St
e SRR TR LT T BBt cE
0o STOE L AR -§pp) sfstppind it Tt fo)

high-refragggnghggﬁgt%PBE?PQE%?E hiigH- re#yaetive-tihges kanpsparent

constructi ons, m | ayers.” consist of silver or a

si | ver - contghpi Revakl/ay mekh1t B8 1m" @ @§atri/ag hight ries rhaniivat-dadew ce or | ess,
it is difficult o0 achieve a low near-infrared transm ttance, a | ow

visible |icghhspaieatt #10e aagex/howeshdetf ilesilsyende atighheefamstiveme. | f

the repeating unit is |lam nated seven tines or
index transparent film layer/a metal film layer/a high-
refractive-index transparent film layer/a metal film layer/a
high-refractive-index transparent film layer/a metal film
layer/a high-refractive-index transparent film layer, and
(4) a transparent substrate/a high—refractive-index
transparent film layer/a metal film layer/a high-refractive-
index transparent film layer/a metal film layer/a high-
refractive-index transparent film layer/a metal film layer/a
high-refractive-index transparent film layer/a metal film
layer/a high-refractive-index transparent film layer/a metal
film layer/a high-refractive-index transparent film layer/a
metal film layer/a high-refractive-index transparent film

. layer. In these layer constructions, the metal film layers.
consist of silver or a silver-containing alloy. If the
repeating unit is laminated twice or less, it is difficult
to achieve a low near-infrared transmittance, a low visible
light reflectance and a low sheet resistance at the same

time. If the repeating unit is laminated seven times or

more, severe restrictions are imposed on the production
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nore, severe restrictions are inposed on the production -24 equi pnent, the
probl em of productivity becones serious, and a reduction in visible Iight
transmttance is caused. The thicknesses of the.-netal filmlayers
consisting of silver or a silver-containing alloy can be determ ned by
optical design and experinent, on the basis of their electric
conductivity, optical properties and the like. No particular limtation is
pl aced on the thicknesses thereof, provided that the resulting transparent
"lam nate has the required characteristics. However, since i is necessary
from the eawmnent of the aetobker onl R4S Y1 vheY tPREITRE STRETUT he Mt al
atonms in the netal filmlayers are %gthered inh the formof a . continuous

filmrathe XedwctiPmnEy,vihible ht EfhesSEANYRL EHANGRLEF T8 T ayers shoul d
Chereor ” shoul d TR TS HaR R0 i die Tt S iy HE S MELRERRE oL | o\
o ah ref r B [VEE ek 15 MShereRtatn ) allo? GATDBE MaeYertiRga Ry |

aver my SRtierl A8 t0h ofoarRkbe flnehl” SR phelBASI B el oh & retal’

oxide in éf&gﬂgié!céh&ﬂ&{EVfE%%?éggiéaYeﬁyoﬁéfaiéggéﬁa 8RE CaKEES NGO

probl em from Vi ewpol nt o | design and film fornmation. Moreover

when the_“€Q£€ic&ﬂlr0iihb€a€?éﬁliéibnhcéayQﬁSthé 8hoeknessest bhgrdof pot
necessari | ave the sane thickness. Furthernore, the netal filmlayers do

pot provided that the resulting transparent laminate has the

‘ required characteristics. However, since it is necessary
from the viewpoint of electric conductivity and the like
that the metal atoms in the metal film layers are gathered
in the form of a continuous film rather than islands, the
thicknesses of the metal film layers should desirably be not
less than 4 nm. On the other hand, the thicknesses thereof
should desirably be not greater than 30 nm, because unduly
thick metal film layers will show a reduction in
transparency.

When a high-refractive-index transparent film layer
adjacent to a metal film layer consists of an oxide, part of
the metal constituting the metal film layer may actually be
converted into a metal oxide. However, such a metal oxide
in the metal film layer forms a very thin region and causes

' no problem from the viewpoint of optical design and film
formation. Moreover, when the number (n) of the metal film
layers is 3 or more, they do not necessarily have the same

thickness. Furthermore, the metal film layers do not

necessarily have the same composition. That is, according
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necessarily have the sanme conposition. That is, according -25 to the order
of deposition of the netal filmlayers, the content of silver therein may
be nodified, or netals other than silver in alloy may be nodified. In
order to formthe netal filmlayers, there may be enpl oyed any of
conventional ly known techni ques such as sputtering, ion plating, vacuum
deposition and netal plating. As used herein, the high-refractive-index
transparent filmlayers (B) are layers which are transparent to visible

| ight and has the effect of preventing the reflection of visible |ight by
the netal tolthé aymier ovf rppas ition @ F fidtematalh fidm daysrs i dd& bet ween
the high-refractive- index transparent filml {Hs and thq: t al gégrn
_layers. Nooment cof s#11ves tthe%fin M3y Red Ird ¢ e B O % 1%¥nspar ent
films constituting the high-refractive-index .transparent fil ayers,
provi ded CHRAN (FELEDVER GOLEQY HRAY ?%d\lﬁ"ii]leﬁ’een‘?'s noordel °w§§1§¥“ e ghly
refractive mater] avin refractiwve i less than 1.6 and

pr ef er abl Y@l | é%aimtfﬁ%e]i. '7a"f}b‘?r?/i'§?¥)l 2 I%?Ofésd E%E%Iﬁ used. Specific
‘exanples of the naterjal formn r | i adcl igle oxi des of
metal s sucFPREETRhRY fyt*?%ﬁﬁLﬁ%ééﬁiﬁkﬁ§Uﬁ] iﬁﬁiﬁﬁfﬁ%§$}ﬁ%¥rm, ant i mony,

ot ur os. P EERRAE SFEP ot PELORMRY AOREL Lo S cee oxi des and-

m Xt ur es and zinc sul fi In” these oxi des and
sul fide, the metgl addy oxyeein O tise!l hLgh-F@frdee PFesihides ntransparent

nonst oi chi onetric proportions, provided that their optical properties are
not substapiigl | ¥y8PEi {Bfdare layers which are transparent to visible
light and has the effect of preventing the reflection of
: visible light by the metal film layers owing to the
difference in refractive index between the high-refractive-
index transparent film layers and the metal film layers. No
particular limitation is placed on the type of the
transparent films constituting the high-refractive-index
transparent film layers, provided that the above-described
requirements are met. However, a highly refractive material
having a refractive index of not less than 1.6 and
preferably not less than 1.7 for visible light is usually
used. Specific examples of the material forming these
transparent films include oxides of metals such as indium,
titanium, zirconium, bismuth, tin, zinc, antimony, tantalum,
cerium, neodymium, lanthanum, thorium, magnesium and
gallium; mixtures of these metal oxides; and zinc sulfide.
In these oxides and sulfide, the metal and oxygen or sulfur
' may be present in nonstoichiometric proportions, provided
that their optical properties are not substantially modified.

Among the above-described materials, indium oxide and a

-26-




Anmong the above-described materials, indiumoxide and a -26 m xture of

I ndi um oxide and tin oxide (I TO are preferably used because they not only
‘have high transparency and a high refractive index, but also give a high
filmformation rate and good adhesion to the netal filmlayers. Moreover,
by using an oxide sem conductor film(e.g., 1TO having relatively high
el ectric conductivity for the high- refractive-index transparent film

| ayers, the nunber of electromagnetic wave-absorbing |ayers can be
increased and the electric conductivity of the transparent | rriaﬂ%alte can be
i nproved. tivecuie oidhelrd ioim eaeidenapd ekt LR (K 25F ASparedtit ¥ i1 m

| ayer can be determ ned by optical_ design. and experinent. o | s of
the opticalsed RRIIVER ey tE t?%d&?‘g‘ﬁth’s‘ﬂbs‘i’f ALY hﬁigsﬂs&e and
optical properties of the netal filmlayers cansist] Sidyefat¥ a

si | ver - corfF FATHL R | BRASX hePYRr? %?i?/%v%/n?jz}(“@? éjhferﬁ %ﬁ{\aref ractive-index
transparent filmlayers,.and the |i pamMdddvaly | iby tation
.is placed t%%o‘% h‘%/‘gﬁi‘?‘@s n Y%e?e%f'g&f?l ffsﬂgﬁ)g%%ﬁy in the rangg| of 5to

200 nm and__nore_preferabl y s nfy 1R, § he npoPeratimgof the
hi gh-refra‘&?’r@%-?ﬁd‘g%%?aén%%%(?%%?u%?{%n I ayer?iés 4 or Tore, %hey do not

necessari '%(8?91\—/9"%’% B LD ckpEsScoicevRity the thghhighactive-index
t ransparen ITmTlayers®do not necessarily consist of the same transparent

filmmateriakract!feOlA8ext erinspatdet hf gimr tdyars | vehe nuember amEpar ent

film layers, there may be enployed any of conventionally known
electromagnetic wave-absorbing layers can be increased and
the electric conductivity of the transparent laminate can be
improved.

The thickness of each high-refractive-index

. transparent film layer can be determined by optical design
and experiment, on the basis of the optical properties of
the transparent substrate, the thicknesses and optical
properties of the metal film layers consisting of silver or
a silver-containing alloy, the refractive index of the high-
refractive-index transparent film layers, and the like.
Although no particular limitation is placed on the thickness
thereof, it is preferably in the range of 5 to 200 nm and
more preferably 10 to 100 nm. When the number (m) of the
high-refractive-index transparent film layers is 4 or more,
they do not necessarily have the same thickness. Moreover,
the high-refractive-index transparent film layers do not
necessarily consist of the same transparent film material.
In order to form the high-refractive-index transparent film
layers, there may be employed any of conventionally known

. techniques such as sputtering, ion plating, ion beam
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t echni ques such as sputtering, ion plating, ion beam-27 assisted

deposi tion, vacuum deposition and wet coating. Anpng various filmform ng
techni ques, sputtering permts easy control of the filmthickness and is
hence suitable for use in nultilayer Iam nation. The use of sputtering
,enables the metal filmlayers consisting of silver or a silver-containing
alloy and the high-refractive index transparent filmlayers to be forned
easily, repeatedly and continuously. As a specific exanple, a procedure
for the continuous formation of high-refractive- index transparent film
Iaye_rst_coms;sfist_ma?l espermiitdldn, ofacuumdidgRasd tdemmhhsted TN %yer s
consisting of silver or a silver-containing alloy is descrihed below Thi
ﬂ_r OEedu][e wi | | Apengovarfigusy fdddnfgd@dnt tﬁ?é‘@)fé‘r?ﬁl'esspd’i teenrﬁql er. e
H gh-refractive-index transparent filmlayers. gonsistj] . jally of
i ndi _umt OX IRRI TRt s F BT a s Ve gﬁ)’u]t’%letrr?]ncémuesﬁsngér{;@rrlesfa taér get d
consisting essentially of indi Qar_a si I had I cegsistin
S_ssenzl al Ispigrable rfd?%rﬂﬁﬁ(i’db.mqlﬁrr?ﬁha}%e? eia%ﬁx\g% spu%/t gﬁeggfseagq °

i rect-current DC) or_.radi offr%@glfyfﬁﬁf)léwﬂeté%mrt réf1g process
may be utﬂl?“ztetc?’%’sf‘%sef'}?gb];ensin}éert gas (e.g., argon) as the fputteri ng gas,

oxygen as the I e: cItive Ah@a P U 1 o Sakdd | heé mi refupctoivéd- 1 to
. 20 niforr. sl%evesﬂ?? abl & flow rate ofﬁgiygeno%as may be eilg-eri ment aI\I,y

det er ni ned, o0 § he rFé’ﬁélser?tf £ DEn r Esp s Ngo Fbé nEdomedteanityt e and the |ike,

and may be controéf ed so as to formfilms having a desired degree of

tranSparenﬁépeéﬁﬁédyféﬁd”ééﬁf&ﬁu@@msystLHqgaﬁspecific example, a
procedure for the continuous formation of high-refractive-
index transparent film layers consisting essentially of

. indium oxide and metal film layers consisting of silver or a
silver-containing alloy is described below. This procedure
will be more fully described in the examples given later.

: High-refractive-index transparent film layers consisting
essentially of indium oxide are formed by reactive
sputtering using a metal target consisting essentially of
indium or a sintered body target consisting essentially of .
indium oxide. In this reactive sputtering, a direct-current
(DC) or radio-frequency (RF) magnetfon sputtering process
may be utilized by using an inert gas (e.g., argon) as the
sputtering gas, oxygen as the reactive gas, and a pressure
usually in the range of 0.1 to 20 mTorr. The suitable flow
rate of oxygen gas may be experimentally determined on the
basis of the resulting film formation rate and the like, and
may be controlled so as to form films having a desired

degree of transparency. Metal film layers consisting of

silver or a silver-containing alloy are formed by sputtering
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silver or a silver-containing alloy are forned by sputtering -28 using a
target consisting of silver or a silver-containing alloy. For this
purpose, a direct-current (DC) or radio- frequency (RF) magnetron
sputtering process may be utilized by using an inert gas (e.g., argon) as
the sputtering gas and a pressure usually in the range of 0.1 to 20 niforr.
In the present invention, in order to inprove the nechanical strength and
environnmental resistance of the transparent |am nate, a hard coat |ayer
havi ng transparency may be di sposed on the surface of the transparent
'subst r at e us(ifly @ppasiges conishie tdinge tofi sdllUve e erd @ sy eFnRAd@ 1 'diN9any
+desired protective |ayer may be di sposed on the outernpst surface on the
si de of tldlelyect Forathyscpnuposeveasdiraes-cusreneh (BR)eRFeRfdd8 not to

detract fromthe electric conductivity and optical pro erg‘ﬁﬁf¥i£§¥
t r anspar efrequ@ncyat(®F )ASagned 1 SRPEYSTNY K199 I“&ffi’c&nduc iV

e surface
Is the major surface of the transparent__substrate.on ' £ al film
| ayers and¥t i gy dmeddt 978 i (fodk - tarragr?s'})araesm?t 9 Isrﬁ\qqea%%ls'{bgrﬁ ami nat ed
as described, above to forma .multilagyer €. ey §ipord order to
i mprove A& éhRTSHTHHERT A1°HR sliystla{lncteeweofra}srf‘dr'eéjcréeftja(f' ¥ MHm I aye_ros and the
adhesi on_bet ween f hg, 1t aldild MdvatRrdAind d Rerdusdio ridfiidiid e ndex

‘transparent f|Inf1ayer , any desire I norganic material |ayers nay be

formed beﬁ&%\r{i et @lend it MR Y Adithdritea hi s Tafdimns ioe-titedex
transparen I'Tm lTayers t0 such an extent as not to detract fromthe
. electric %ﬂé’dé Y SchaRE | GlhdrFdpssdt etapdr tiey inqnsparspdrency
may be disposed on the surface of the transparent substrate
(A) opposite to the electrically conductive surface, or any
desired protective layer may be disposed on the outermost
surface on the side of the electrically conductive surface
to such an extent as not to detract from the electric
conductivity and optical properties of the transparent
laminate. As used herein, the electrically conductive
surface is the major surface of the transparent substrate on
which the metal film layers and the high-refractive-index
transparent film layers are laminated as described above to
form a multilayer'structure. Moreover, in order to improve
. the environmental resistance of the metal film layers and
the adhesion between the metal film layers and the high-
refractive-index transparent film layers, any desired
inorganic material layers may be formed between the metal
film layers and the high-refractive-index transparent film
layers to such an extent as not to detract from the electric
conductivity and optical properties of the transparent

laminate. Specific examples of the inorganic material used
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| ami nate. Specific exanples of the inorganic material used -29 for this

pur pose include copper, nickel, chromum gold, platinum zinc, zirconium
titanium tungsten, tin, palladium and alloys-conposed of two or nore of
these netals. The thickness thereof is preferably in the range of about
0.02 to 2 nm |f the thickness is unduly small, a sufficient

adhesi on-pronoting effect is not produced. Wien the high-refractive-index
transparent filmlayers consist of an oxide, all or part of the netal

constituting these inorganic material y 1Sy a oyrded into a
netal oxifRX Tl RHLP i’rﬂq]dbc#cec?pspéeli’eﬁ%}i%ln' t %A%%nﬁ'em onq' pronoting

effect. Furthernore, a transparent | ) avy i transmttanc
’ H . I 4 e
can be obtR}HetMHYr ofE¥hosiH Ca%@l&d‘é’sﬂﬁe%ﬁloﬁnm%%@%{ﬂﬁuhﬁ?I ayer

antireflecti ayer on.o '
q 04 PR & ?&L‘é&c&fq{ & N thGWs Pf etfiesa@ni nate. In
order to O‘Eﬁ‘gf#la e aan%paren{% an?mate havi ngw desired optica? properties,

the filmmierjial ofhLagh awtls tHdieoRImhepre - |
\ : preffdragans i el idange of
t hi cknesses andgt hé 15 ke may be determined by optical design according to

a vector npphod oUsh Ngot Menmef rectihee tndilesssanids axtduigt iseraldoef i ci ent s
of the transparent substrate and the filmmaterials, or a nethod using an
adni t t anceg g ag¢ 8ghenddhbeibnkpromdt ing naf feet yis fnom poeducedn HiPbe
cqrrled out by controlling the number of |ayers, the filn1thicknesseg and
the |ike wohéehbgserefngcopreeandpx opeansRareRbuey LR, layeFanspartnt ©

| am nate formed by superposing

an oxide, all or part of the metal constituting these

inorganic material layers is actually converted into a metal
oxide. However, no influence is exerted on their adhesion-
promoting effect.

Furthermore, a transparent laminate having a higher
transmittance can be obtained by disposing any desired
monolayer or multilayer antireflection layer on one major
surface of the transparent laminate.

In order to obtain a transparent laminate having
desired optical properties, the film material of each layer,
the number of layers, the film thicknesses and the like may
be determined by optical design according to a vector method
using the refractive indices and extinction coefficients of
the transparent substrate and the film materials, or a
method using an admittance diagram and the like.

Alternatively, film formation may be carried out by
controlling the number of layers, the film thicknesses and
the like while observing optical properties.

However, a transparent laminate formed by superposing

one or more laminated structures comprising a metal film
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one or nore |am nated structures conprising a netal film -30 |ayer

sandwi ched between hi gh-refractive-index transparent filmlayers generally
tends to undergo changes in optical properties, particularly an increase
in visible light reflectance and the acconpanying reduction in
transparency, if a functional filmis bonded to the filmbearing surface

t hrough the nmediumof a tacky material or adhesive, or if a transparent
protective layer is forned directly on the film bearing surface in order

"to protect_the filns. This is attributable tg the fagct that { desi gn
has been 2¥§% e%P’nglW‘ist?%td”eae“vafﬁﬁt}H%erte’%ﬁcrmhvﬁﬂ’ﬂﬁlceax r et A |£ve§ﬁ! i ndex
of 1 and ap, extinction coefficient of 0 as e | di um f or
| i ght ent eg}r]d‘b "’}Yeflésavqwlf‘}ffefy tt}ea'}lcgspat}%n nég;%ona({}{e% %nsg %[)scggr(ﬂleﬁaﬁgns

during filmfornation £ Hndlss anEs gonditigms. Wien

opti cal de%’f%erc‘)%%él)‘l ,«H‘{%ﬁfﬁ?ﬁ%ﬁl as been caast'r%ieieﬁél out S0 tlhat t he

L ranspar enje 4 Al (G ViAd DY Cadedifhnly SO Redidilion I8 lGiiardrty], vacuum

or air, there is tained a transparent Tam nate having a |l ow visible

light reflgetangenctionde esrmede sémded Ve £ilik-Bsarihqeantfdayer such
as a transparent tacky material or adhesive or a transparent protective

layer is feir&ggncidanddiwmbepra ngacky freeeriahangesdhes opt) cat pf aperti es
(in particular, reflectance in the visible wavel ength region) are caused.
The reasontfaispdtest i protettivn hayen thafemeed rditec oly iomlthe opelnt es
(in particular, refractive index) of the entrance or exit nedium for
Jight, thebéatingasinfacefivcorder bee viteotedle the films. This is

[}

attributable to the fact that optical design has been
carried out by using a vacuum or air having a refractive
index of 1 and an extinction coefficient of 0 as the
entrance or exit medium for light entering or leaving the
transparent laminate, and observations during film formation
have been made under the same conditions. When

optical design or film formation has been carried out so
that the transparent laminate will have a low visible light
reflectance in a vacuum or air, there is obtained a
transparent laminate having a low visible light reflectance
in the as-made state. However, if an adjacent layer such as
a transparent tacky material or adhesive or a transparent
protective layer is formed on the film-bearing surface,
changes in optical properties (in particular, reflectance in
the visible wavelength region) are caused. The reason for
this is that, owing to changes in the optical properties (in
particular, refractive index) of the entrance or exit medium
for light, the interfacial reflection between the

transparent film layer and the medium is altered and,
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transparent filmlayer and the nediumis altered and, -31 noreover, the
state of optical interference between various filmlayers and between each
filmlayer and the nediumis altered. In the foll ow ng description, the
multilayer |am nated structure conposed of netal filmlayers and high-
refractive-index transparent filmlayers is referred to as the transparent
multilayer film Accordingly, optical design nay be carried out by
regardi ng an adjacent |ayer intended to be forned on the filmbearing
surface as the entrance or exit mediumfor [|ight, and using the refractive
i ndex and moxtéoedr prthocitate cof optitab hm?%kgﬁtem%gePetW%%“aﬂ?%&ﬁﬁﬁ | ayer
conprises a transparent tacky material or_ adhesive |layer or . transparent
prot ect i vef 1 biyelayerscand | betverreack| {11BntAYSY 2P| ERALLRITE (kYial |y not
tess than 1 mand at least 0.5 mor greater. Thus, the qg'acent | ayer has

a suffici emttgredar g g IERFSOWNTE Wi (e PSR mul ti 1 ayer
fil d 1. h b ded th t | di light.
The 1 ef r ack PG HIR:S SHIC EAES reRTBREo8 ot 1TEFER, PR Lavely ot nfgny | O

t 1t Ky. t i al ' [

| ayor” uscte FERCY e Hibe B, PhndPREehE cet Sl aPlrt [ POSPRECHEodI €0 C84 1 Ve

refractone%§£,¥§££%$§9g§£r ¥9£11Q ek K€3mOn the other hand, the refractive
extrnc

i ndi ces an on coefficients of the high-refractive-index
transparent fil r&é@a{@a§nepf,t « (@4 8l ded i §in hayebs €aprbed neasused by
nt

el lipsonmetry or the |ike: e nmet hod using an adm ttance di agram the
opti cal regarding an adjacent layer intended to be formed on the
film-bearing surface as the entrance or exit medium for
light, and using the refractive index and extinction
coefficient of this adjacent layer. The adjacent layer
comprises a transparent tacky material or adhesive layer or
transparent protective layer as described previously, and
its thickness is usually not less than 1 pm and at least 0.5
um or greater. Thus, the adjacent layer has a sufficiently
large thickness as compared with the transparent multilayer
film, and can hence be regarded as the entrance or exit
medium for light; The refractive index and extinction
coefficient of the material of the transparent tacky
matérial or adhesive layer or transparent protective layer
used for this purpose can be measured by using an Abbe
refractometer, ellipsometry or the like. On the other hand,
the refractive indices and extinction coefficients of the
high-refractive-index transparent film layers and the metal
film layers can be measured by ellipsometry or the like.

In the method using an admittance diagram, the optical

admittance of a laminate is determined on the basis of the
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admttance of a lamnate is determned on the basis of the -32 optical
constants (i.e., refractive index and extinction coefficient) of a
transparent substrate, the optical constants and thickness of a film
formed on the transparent substrate, the optical constants and thickness
of afirst filmformed thereon, the optical constants and thickness of a
second filmfornmed thereon, and so on. The interfacial reflection between
the entrance or exit nmediumfor light and the transparent filmlayer can
be m nim zed by designing the optical admttance of the |lamnate so as to
be as cl osptasalpassistantso (tihe .optiefaactdme tigdax dnd RXHEHEIAD
“Accordingly, the interfacial reflection between the medium and the
t r anspar emtoefifiitdilenter off lanteanapanant HuksEaate 49 MRigS%e opti cal
adm ttance of the transparent |am nate e as .cl gse as éaosr&i ble to

SO to
t he opti calonsdfntsamnd td"ficcwsacdj%é’ntflllé‘ilgf?o.r"} e B SHUI RS Em of
units, optical admttance is nunerically. equal, .t0o..co g I ve
index N oIt ] iQRF GRS tis%/ea%cgyth’t%kenéeg(?u;%fl an?E =n- ik
Where n is_the refractive inde L Qs t et Opefddded e
‘Conpl ex reﬁ’r]é‘btﬁ?/%“e$nft¥é%<rea°nnd’ )ritehn%%)%ﬁasclal adﬁ%#ﬁcdewdepends on .

wavel ength, SI NGey "%{M%ﬁw ﬁéﬁé&ﬁ} tahd 'sd én Waveleengite rragiian of 500
re

to 600 nm® the Visible 11 g ectance canbe reduced on a visual basis

by decreasidig LA & huddh NS eHEYMAIEN &L0I Gled AGEOfdk gight aptd cal
design may be carried out with special consideration for optical
adm ttancehd 4 Ss Pavah €Nef 1in B4y .can be minimized by designing the
‘ optical admittance of the laminate so as to be as close as
possible to the optical admittance of the medium.
Accordingly, the interfacial reflection between the medium
and the transparent multilayer film can be minimized by
designing the optical admittance of the transparent laminate
so as to be as close as possible to the optical admittance
of the adjacent layer. In the Gaussian system of units,
optical admittance is numerically equal to complex
refractive index N. Complex refractive index.N is given by
the equation: N = n - ik where n.is the refractive index
and k is the extinction coefficient. Complex refractive
) index and hence optical admittance depends on wavelength.
Since man has high visibility in the wavelength region
of 500 to 600 nm, the visible light reflectance can be
reduced on a visual basis by decreasing reflection in this
waveiength region. Accordingly, optical design may be
carried out with special consideration for optical
admittance in this wavelength region.

In order to bond a functional film to the film-bearing
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In order to bond a functional filmto the filmbearing -33 surface of the
transparent |lam nate, a transparent tacky material or adhesive is used.
Speci fic exanpl es thereof include acrylic adhesives, silicon-based

. adhesi ves, urethane adhesives, polyvinyl butyral (PVB) adhesives and

et hyl ene- vinyl acetate (EVA) adhesives; and polyvinyl ether, saturated
anor phous pol yesters and nel am ne resins. These transparent tacky

mat eri al s and adhesi ves have optical properties such as a refractive index
of about 1.45 to 1.7 and an extinction coefficient (k) of approximately O
as neasurfmkfatérmivth&ﬂExgn$paxgntwﬂ@ml@ﬁmﬁtoaGOOBM%Pa¥¢"¥st$ﬁ%¥erable
that, when a transparent tacky naterial or adhesive |layer is forned on the
surface ofmateriak amspedhesivel is | esed. flaﬂﬂqliflé: examplaf dhegsothi gh-
refractive-index transgkéent filmlayer_ ( the reflection

t r anspar enin¢ iA@Y r@d}P‘E%l‘f?%nts’a%%F cRaseq  FARRELYSE o %%%Eh%'é‘? ation
., th flect t both f d

hot |ncre§é‘r¥(‘ae%ﬁ‘g%§|gnr&‘?]a¥‘f§“y3r ng‘g{wggfv\b’?{ﬁ@ ??h?r@%?%;%ﬂab?%ﬂ%'ﬁg% he

reflection at poth rf he t t

mul 111 ayerv Ry hiacatifer Chral aadles e PR e cho L Y L S PACE P C0e L ot

i ncrease subst An éc?' Ar)(o ﬁﬁo&gnﬂ? é‘s%fr? %ﬁ'& &éﬂs fﬁéOPeQ}{né he gaespar ent

| aminate fone ? i on_ at sur aces of the 'transparent

substrate/{y é‘f&'ﬂ{ @%ﬂﬂrlx‘fﬂ@ériéimand Spekééicat | Navetopsi@akf erably

that the resulting increase in visible light reflectance is not greater
than 2% angr&PELties such as a refractive index of about 1.45 to 1.7
and an extinction coefficient (k) of approximately 0 as
measured in the wavelength region of 500 to 600 nm.

It is preferable that, when a transparent tacky .
material or adhesive layer is formed on the surface of the
transparent multilayer film [i.e., the outermost high-
refractive-index transparent film layer (B)], the reflection
by the transparent laminate taking its front and back
surfaces into consideration (i.e., the reflection at both
surfaces of the transparent laminate) does not increase
substantially. In other words, it is preferable that the
reflection at both surfaces of the ﬁransparent
substrate/transparent multilayer film/transparent tacky
material or adhesive layer does not increéée substantially

, as compared with the reflection by the transparent laminate
alone (i.e., the reflection at both surfaces of the
transparent substrate/transparent multilayer film).
Specifically, it is preferably that the resulting increase

in visible light reflectance is not greater than 2% and more

preferably not greater than 1%. Furthermore, it is most
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preferably not greater than 1% Furthernore, it is nost -34 preferable that

the visible light reflectance does not increase or rather decreases. By

usi ng such a transparent |lamnate, its visible:.light reflectance renains

. low even when it is bonded with the aid of a transparent tacky nmateri al
or adhesive. As a result, there can be obtained an optical filter for

di spl ays having a high visible [ight transmttance. On the basis of

optical design carried out according to the nethod using optical

adm ttance with consideration for bonding with the aid of a t Lanspar ent

tacky nat epreferablegrkat vihe avis Bhkpal & tl’é‘?rf%%‘fﬁa’l’l‘a‘\e/i‘ﬁ%e%nn%pt i cal

adm ttance close to that of the transparent tacky materli Adhfsi ve can

be obt ai netNeXLASH %t?%@h?ﬁedﬁ?ﬁ?ﬁ‘?egref Yaélsi\fb‘ili%%eg( i ?’Iarr?snf)ngr ent film

| ayers (B)_.and the netal . filmlaye | SLI [ r a

siIver-con%%ﬂ%ﬁ?&ﬁ'a}T%beﬁlgﬂ% ﬁg?%? %%%%%gggg?&tEgm§£3§s%g§e%?égubstrate

(A in such a y. lhat Lepeat. i ugi ris) pbigaakiyon of one

high-refré%??@erfnﬁﬁgg??gﬁgpg%ghteg?lﬁéﬁaggpg(g hgﬁgérgﬁe metal filmlayer

(0 is repeatedly, | aminahed: {0 end idfesuptld ke (ditn Ses st amiad il m

| ayer as nunbered fromthe transparent substrate side is forned so as to

be thi cker the1fLFSkoandi PLagsRadlingi hrmliglevssiBhasiighthas been
f ound thato?%£€§lcan be ob?ainédaa ?ransparent | am nate in which, when a

transparent ~haskycoaheel.al or adhesive layer is forned on the surface of
the transparent nmultilayer film the resulting increase in visible |ight
refl ectance is oOn the basis of optical design carried out according
to the method using optical admittance with consideration
for bonding with the aid of a transparent tacky material or
adhesive, a transparent laminate having an optical
admittance close to that of the transparent tacky material
or adhesive can be obtained by laminating the high-
refractive-index transparent film layers (B) and the metal
film layers (C) consisting of silver or a silver-containing
alloy on one major surface of the transparent substrate (A)
in such a way that a repeating unit comprising a combination
of one high-refractive-index transparent film layer (B) and
one metal film layer (C) is repeatedly laminated three times,
and that the second metal film layer as numbered from the
transparent substrate side is formed so as to be thicker
' than the first and third metal film layefs. Thus, it has
been found that there can be obtained a transparent laminate
in which, when a transparent tacky material or adhesive
layer is formed on the surface of the transparent multilayer

film, the resulting increase in visible light reflectance is

not greater than 2%.
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not greater than 2% -35 The atom c conpositions of the
hitgh-refractive-index transparent filmlayers and netal filmlayers forned
in the above-described nanner can neasured according to a nethod such as
Auger el ectron spectroscopy (AES), inductively coupled plasma (1 CP)-atom c
em ssion spectroscopy or Rutherford backscattering spectronetry (RBS).
Moreover, the |ayer construction and the filmthicknesses can be neasured
by observation in the direction of the depth by Auger electron
"spectroscopy, by the observation of a cross section under a transni ssion
el ectron m croscBhe, atemifecomresithensfnthfi bkpBsseErarbl¥entP9fted by
carrying out film formation on the hasis of the previously establ|shed
ot FonE BAHSEROIOFPF £0r bl

rel at i onshtpapepasentt helm LavesFnPRY B AYethe Br fati on
of & quart #PBYErAPAPELPER MABNEF| Reh MRASEFRHspar Ry MdntRarchapnEte
on o tranSpaPeAr AUBSPr BLECTROTEP ARy a8y, ( BES rnanare Fanater . the
envi ronmentaibred; BEEhns' (TLPTaPURRc et spRct ERERRICETIN L it to

use this RAARREERL phARbEAkEe2ingNsPREFBhtyt gREEIL dMORbGVGr, the

Accordingly, 1t Is preferable to forma transparent protective |ayer (D)
on the trapsRar eBhstutitlianehant kel @iliheéhpekpeseesf capr beeskbasgrede

transparent multilayer film The transparent

' by observation in the direction of the depth by Auger
electron spectroscopy, by the observation of a cross section
under a transmission electron microscope, or the like. The
film thicknesses are controlled by carrying out film
formation on the basis of the previously established
relationship between the film-forming conditions and the
film formation rate, or by monitoring the film thickness
during film formation by means of a quartz 6scillator or the
like.

The transparent laminate of the present invention is

obtained by laminating a transparent multilayer film on a
transparent substrate in the above-described manner.
However, the transparent multilayer film has such poor
scratch resistance and environmental resistance that, if the
film is exposed, it is difficult to use this transparent

) laminate as an optical filter for displays. Accordingly, it
is preferable to form a transparent protective layer (D) on
the transparent multilayer film for the purpose of
protecting the transparent multilayer film. The transparent

protective layer (D) as used herein is a layer which is
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protective layer (D) as used herein is a layer which is -36 transparent in
the visible wavel ength region and has the function of protecting the
transparent nultilayer film The transparent protective |ayer nmay
conprise, for exanple, a filmhaving this function; a transparent nol ded
material (e.g., a polyneric film polyneric sheet or glass sheet) having
this function; or a transparent nolded material on which a fil m having
this function is formed. The transparent protective |ayer (D) is disposed
on the transparent nultilayer filmformed on the transparent substrate.
This may da@sparfeortniing tthee vaeibd f Wavelamnigtd relgd ouad dvesofther ot ecti ng
the transparent nmultilayer film according to coating, printing or other

. convent i orfainat ilomowf pridtectdmg tget daanspacensdr Myl tdilaysdi fd her €BR a
transparent nolded material on which a filmhaving the function of

pr ot ect | ndg-NENE pATAN D ATSHECRIME LAYST MaAYmGORPTGE e d Ath SRR e dredi um of
any desired transparent tacky material or adhesi ve.&ﬂr‘étéiern tivel t he

t r anspar eftilm havgng thhis (LIPSt 100 Fe YENPRR IR b 8INdi gﬁ%refﬁﬁg}é’rent
nol ded material havi t he f tion aof pratecting the .tran rent.

mul til ayer(S9m to Hoﬁg'“}errd‘r‘fs t H‘%ﬁ"ﬁeﬁl& reg"ué‘r{ HE S%’e%?%rﬁ%gf any
desired transparent. tacky nateria | V€. | a9l iJ@g tation
i s placed W’t%q:qwﬁ %‘f)udycftd'ronf’orom r?gq{%aglcgbfa}lr?\sﬁgtar en d%gfr g%agcﬁlﬁ\?el Idgiyer.

Moreover, pa ratn:)f{.‘igjn@rhg\jirgqt Zﬁtﬂi@ fhdV i d LrEded ype and thickness of

t he transparen ed mater constituting the transparent protective
| ayer. The transparent protective layer (D) is disposed on

the transparent multilayer film formed on the transparent
substrate. This may done by forming thereon a film having
the function of protecting the transparent multilayer film
according to coating, printing or other conventionally known
film-forming technique, or by disposing thereon a

. transparent molded material on which a film having the
function of protecting the transparent multilayer film is
formed through the medium of any desired transparent tacky
material or adhesive. Alternatively, the transparent
protective layer may be formed by bonding a transparent
molded material having the function of protecting the
transparent multilayer film to the transparent laminate
through the medium of any desired transparent tacky material
or adhesive. No particular limitation is placed on the
method for forming the transparent protective layer.
Moreover, no particular limitation is placed on the type and
thickness of the transparent molded material constituting
the transparent protective layer.

Silver constituting the transparent laminate of the
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Silver constituting the transparent |amnate of the -37 present invention
Jacks chem cal and physical stability, so that it tends to deteriorate
under the action of contam nants, water vapor and other factors present in
the environnment and hence undergo aggregation and whitening. Accordingly,
It is inportant to cover the filmbearing surface of the transparent
|l am nate with a |l ayer having gas barrier properties so that the film may
not be exposed to contam nants and water vapor present in the environnent.
It is preferable that the above-described transparent  protective |ayer
(D) has gasrément einyenpion | backs\hehembsal band i ey pieperitaRi ke ex§R essed
in terns of noisture perneability, the required noisture_ perneability is
not greatthat hith Yendg npo ddstepieratantydent the eageioridh 5 g/m 2. day, and
nore preferably not greater than 1 g/n&dag. As_used hereiqé t he transparent
prot ecti veCORSANLIAR g WAkeT bsaPoEr and (PERET £ LOLS | REFCTh; th TS
transparent in the visible maveleg th re igg 2 dogagngaéh éﬁﬁiﬁ
* properti esSRE TYURE R PRP N RICTHTRIATT AR PAP LRI PR 21T Ve T ayer  Tray
conprise, for exanple, a film ' b Ler o LiESarifdy L ransparent
nol ded rraté?‘f%’fa(loﬂﬂr%i cht al‘lfifﬁ?%%\@/igrﬁgag%s@é%%?r?lg% g?%ﬁﬁe)rg??relsﬁ?s f or med;

or a lranspiteile "Dk defle E’P%g#é‘{eﬂév:lﬁ‘xﬁiﬂééebﬁifﬁeé PAPEE hdesng | gadr der

to provide transparent nate with a transparent” protective |ayer
having gaspPAF[dLrpPsRREE1&8Ss0 Bhat! Phbaving fag Rt rbereRpoped ties my be

formed thereon according to any of various conventionally known film
contaminants and water vapor present in the environment. It
is preferable that the above-described transparent
protective layer (D) has gas barrier properties. When gas
barrier properties are expressed in terms of moisture
permeability, the required moisture permeability is not
greater than 10 g/mzday, preferably not greater than 5
g/m?day, and more preferably not greater than 1 g/mzday.
As used herein, the transparent protective layer having gas
barrier properties is a layer which is transparent in the
visible wavelength region and has gas barrier properties as
defined above. This transparent protective layer may
comprise, for example, a film having gas barrier properties;
a transparent molded material on which a film having gas
barrier properties is formed; or a transparent molded
material having gas barrier properties.

In order to provide the transparent laminate with a
transparent protective layer having gas barrier properties,
a film having gas barrier properties may be formed thereon

according to any of various conventionally known film-

forming techniques such as chemical vapor deposition (CVD),
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form ng techni ques such as chem cal vapor deposition (CvD), -38 vacuum
deposition, sputtering, ion plating, coating and printing; a polyneric
film polyneric sheet or glass sheet having gas barrier properties may be
bonded thereto through the nmedium of any desired transparent tacky
material or adhesive; or a polynmeric filmor sheet on which a film having
gas barrier properties is forned may be bonded thereto through the nedi um
of any desired transparent tacky nmaterial or adhesive. Mreover, in the
present invention the transparent tacky, materi al or adhesive Q%ed to bond

lthe menbeFaC YN BRPPHE PN neSPHEVRT HA%: biPT i RI2htBPertP2Ei M Yar ti cul ar .

imtation is placed on th t hod. f f ] this, t tecti

| Iayelr3 haviRgty %br?i%‘?fyrg‘?g}; r Jr]elg?r%f)g@f'n%?gc e?%‘%r%f eéggipﬁs:n%}ﬁén?hg\(ii In\ée
as barrier roperti incl ' fioSihi ' , ]

O der b Py PREPES Sk [k Ufforgt (et SIPHE  baRdeE NOK LS. Bt i

m xtur es thes 60la; | 9B 49y T0s Plod UehaBEaken 0¥t Sy iyt 88 81 iaht amount

of other elenent ded thereto; and filns fornmed of pol yvinylidene

chloride, 28KydiFe! &SNS, pobyhéEE- PABRGF EShet "Bh &h€nr&Sf NEm Ur et hane
resins and fluororesins. However, usable filnms having gas barrier

properti eshaf endl0fad 6&£E626+ | propéit st her bemedhedy béisdmessd of the film
havi ng gas barrier properties is in the range of about 10 to 200 nm for
net al oxi dehdrétd witough abibeitmddiam 100 am§ odes esed €ramspapemit i tacky have
either a nonolayer or a nultilayer structure. However, it is to be
material or adhesive. Moreover, in the present invention,

the transparent tacky material or adhesive used to bond the
members to each other may have gas barrier properties. No
particular limitation is placed on the method for forming

this transparent protective layer having gas barrier

properties.

Specific examples of the film having gas barrier
properties include films formed of silicon oxide, aluminum
oxide, tin oxide, indium oxide, yttrium oxide, magnesium
oxide and mixtures thereof; films formed of such metal
oxides having slight amount of other elements added thereto;
and films formed of polyvinylidene chloride, acrylic resins,
silicon-based resin, melamine resins, urethane resins and
fluororesins. However, usable films having gas barrier
properties are not necessarily limited thereto. The’
thickness of the film having gas barrier properties is in
the range of about 10 to 200 nm.for metal oxide films and
about 1 to 100 um for resin films, and it may have either a

monolayer or a multilayer structure. However, it is to be

understood that the thickness and structure of the film

-39-



understood that the thickness and structure of the film -39 having gas
barrier properties are not limted to those described above. Polyneric
films having | ow perneability to water vapor (i..e., |ow noisture
perneability) include, for exanple, filns formed of polyethyl ene,

pol ypropyl ene, nylon, polyvinylidene chloride, vinylidene chloride/vinyl
chl oride copolyner, vinylidene chloride/acrylonitrile copol ynmer and
fluororesins. In the present invention, no particular limtation is placed
on the material and other properties of the polyneric film provided that
i ts noi st uhavpagneasi beryiers prepekéirgng&eonOfotl i§iégdettot KRASEO g/ N2 day,
preferably not greater than 5 g/ nRday, and nore preferably not greater
than 1 g/nﬂ&é??lgﬁénaPPvg'polyneric filmhas a relatively high noisture

bility, it | St bi l.it be - duced ' ' '
{hi ckness' or adaPRAVRSEiF: fbfES B i 4 5PnePEms BALEEY o oMY EEE FRPR
d of | yet hyl -1 h I ' : | :
pol yaryi at 6 BorydPRorei REPES: Baerepbr AR SnPINRET, fOF WRaKbER”, ) b

4 he . : C 7 o :
used as t @lﬁggnEBQ&g tOgrpggggkéglggggrpou&ﬁgggyﬁggeq ayhbhci ent thickness

to achieve t above-descr | Ssture pe ity. en an optical

Cfilter fOrp@h?ﬂhﬁ%ﬁih@n@cggﬁgﬁﬂﬁg,Wbﬁhyiﬁaénﬂr%ﬁQBEiH@VQﬂthnchioﬁiad as a
shi el d agai ns el ectromagneti c waves, it is commobn practice to provide the
"el ectri cal bypeapfieet,i véngylitane ehlohdderaespavaitride sapelyweirhaad

el ectrode and thereby connect the transparent
fluororesins. In the present invention, no particular
limitation is placed on the material and other properties of
the polymeric film, provided that its moisture permeability

is in the range of not greater than 10 g/m;day, preferably
not greater than 5 g/m;day, and more preferably not greater
than 1 g/m;day. Even if a polymeric film has a relatively"
high moisture permeability, its moisture permeability can be
reduced by increasing its thickness or adding a suitable
additive thereto. Accordingly, a film formed of
polyethylene terephthalate, polycarbonate, polystyrene,
polyarylate, polyetheretherketone, polyethersulfone or the
like may be used as the transparent.protective layer, if it
has a sufficient thickness to achieve the above-described
moisture permeability.

When an optical filter for displays in accordance with
the present invention is used as a shield against
electromagnetic waves, it is common practice to provide the
electrically conductive surface of the transparent laminate
with an electrode and thereby connect the transparent

laminate electrically to the main body of the display. 1In
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| am nate electrically to the main body of the display. In -40 formng the
transparent protective |layer, therefore, it is inportant to take care that
the transparent protective |ayer does not prevent electrical connection
bet ween the nmetal - containing electrode formed on the electrically
conductive surface of the optical filter for displays and the main body
of the display. That is, the transparent protective |ayer should be forned
so as to cover all of the filmbearing surface except the region on which
the electrode is fornmed. In addition to the formation of the
above- descfobfiingt tRESPRaAREpapent eprotect iyer layée, deherebont ) ot ofst he
metal filmlayers consisting of silver or a silver-containing alloy can
al so be i nbmpoteanbytdi sakévcageatbahpbhadtcapapaeendf prapedtivaglayer
deterioration of silver and silver- containing alloys in any suitable
sol vent andoepphgtnprevient sbeatrdfal oceheestiapplaEvagnstiteetaty side
faces of the transparent lamnate. In the gre ent anf tion, .any. desired
t r anspar en€ontatRingueteriroge farmedyennph)epelestricd ganO?ﬂ%C ers
constituting the trgnggarent e or i,cal ,filter .f

o

.| am pa opt di spl to
each ot her SUFha¢f;Q %,OPﬁéc?gLE§iﬁﬁFef?gldb§plaﬁﬁe§P9egﬁge a?ﬁ ?%%Y
central par roygh ich Jight. frq t | Ut
t ranspar en?%t_gﬂei g?%?ﬁ%’l‘ gh’#r.laq-' The! t%:iythlen% eé?%?y%ﬁ%:%ﬁe:cm ve nlabafy _re in
sheet or 11gui gy £8rgérﬁﬁgvégegstQatcbyeFaﬁl@ Bendnat eenglPespihgcient for,
practical purposes. e tacky material, a pressure- sensitive adhesive
in sheet foppyhSePegbepablielUs8Gion on which the electrode is formed.

In addition to the formation of the above-described
transparent protective layer, the deterioration of the metal
film layers consisting of silver or a silver-containing
alloy can also be inhibited by dissolving a compound capable
of inhibitiﬁg the deterioration of silver and silver-
containing alloys in any suitable solvent and applying this
solution to the film-bearing surface and side faces of the
transparent laminate.

. In the present invention, any desired transparent
tacky material or adhesive may be used to bond the members
constituting the transparent laminate or optical filter for
displays to each other. In this case, the tacky material or
adhesive used in the central part through which light from
the display passes must be transparent to visible light.

The tacky material or adhesive may be in sheet or liquid
form, provided that it has a bond strength sufficient for.
practical purposes. As the tacky material, a pressure-
sensitive adhesive in sheet form is preferably used.

Lamination is carried out by superposing members after the
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Lam nation is carried out by superposing nmenbers after the -41 application
of a tacky material in sheet formor an adhesive in liquid form The
adhesive in liquid formis an adhesive which, after it is applied to a
menber and anot her nenber is superposed thereon, is cured by allow ng the
assenbly to stand at roomtenperature or by heating the assenbly.

Al t hough the adhesive may be applied by any of various techniques such as
bar coating, reverse coating, gravure coating, die coating and rol
coating, the application technique is usually chosen wth consideration
for the typeplanatidrcofiaytackyhwabgrialyvén sheehnborl 8F apnadngélvsed,

and the like. Although no partlcular Ilnltatlon | aced _on e 1 hi ckness
of the tackp hhﬁé%@agoﬁm adthssiadhesivg int lQ%le%$ %15 9 4 e?ﬁ% fye of

0.5 to 50 mand pref bly.1 to_.30 d h
aid of a t¥bkgh ﬁﬁf%g£gFto%saﬁR§§F9Qn¥?h3 9§§g§5I9“§sg%5 ngaﬁgmgéép%ggﬁder

i presS%éﬁe%ﬁ?aééﬁvﬁ%igﬁ%e”E?Lgéﬁ%ﬁ TR S

air entrap 'ng drng9or §2oF

Kk
menber o, TREARGRtpf Beh FEmfEEatpEP BEEY, hbg?iﬁ&ethgeaggeﬁﬁl9” e vech e

purposeis typically in the range

of several iﬁhaggﬁtHHéPQ858§1vlhﬁa9lS&abgsllbaﬂeﬁrahyreftvar@ahby ranges

fron1roon1?enper ture to 80 C, though depends on the thermal resistance
of each meghghniqgliewe¥8tn hk bart eoheiugjersveedet bantihg, hgghvpressure and

elevated tenperature conditions are not necessarily limted thereto.
coating, die coating and roll coating, the application
technique is usually chosen with consideration for the type
and viscosity of the adhesive, the amount of adhesive used,
and the like. Although no particular limitation is placed
on the thickness of the tacky material or adhesive layer, it
is typically in the range of 0.5 to 50 um and preferably 1
to 30 um. After members are bonded with the aid of a tacky
material or adhesive, the assembly is preferably kept under
high-pressure and elevated-temperature conditions in order
to remove any air entrapped between the members during
bonding or dissolve it in the tacky material or adhesive and,
moreover, improve the adhesion between the members. The
high pressure used for this purpose is typically in the
range of several to 20 atmospheres. The elevétéd
temperature typically ranges from room temperature to 80 °C,
though it depends on the thermal resistance of each member.
However, it is to be understood that the high-pressure and
elevated-temperature conditions are not necessarily limited
thereto.

Where a film having a certain function is bonded to
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Where a filmhaving a certain function is bonded to -42 the surface of the
transparent |am nate on which the transparent nultilayer filmis forned,
it is nore preferable to use a transparent tacky material or adhesive
having gas barrier properties as expressed by a noisture perneability of
not greater than 10 g/ nRday, preferably not greater than 5 g/nRday, and
nore preferably not greater than 1 g/ nRkday when neasured with the tacky
mat eri al or adhesive alone or the lam nate of the tacky nmaterial or
adhesive and the film GCenerally, in electronic equipnent requiring

el ect r onagihet ismrsrice difnd;heeltemnseanpnd: ilaninate afe Wligdkdd® by di sposi ng
a nmetal layer within the case of the equipnent or by using a case de of
an el ect r ita@rnispagendu s hid pgesy ifdllm |46 t‘ﬁg%e id i® AU RFst&Ratisng
transparency, a w ndowIlike optical nenber having, a transpar.ent

el ectri caltidy usehudHansSHasRIt A MG QL Edhefiveiavedld 99% er for
0 the of GAIGH IRFORRFRARR 4o TS THIe S TR ARPPROAT S
Conduct | & A8 SPGB 1Y URLCH DlaBret LETah oG g Tt ey | 81 hct s as
an antenng for 2 ’telt%j{il]% ’ﬁéfﬁééf%ﬁﬁ%fné\?{'e&eé@éy%m i ngAnt.g@dyction in

.electronagnegcic S g po , the optical filter Tor

di spl ays Qihérh%deogsqm WIMERHO a8 itk e 16 £L 16O RS i vie Hicalicg
ability inmparted thereto, should preferably be ohmcally connected to an
el ectricaldpe 1aminate of the tacky material or adhesive and the film.
Generally, in electronic equipment requiring
electromagnetic shielding, electromagnetic waves are blocked
by disposing a metal layer within the case of the equipment
or by using a case made of an electrically conductive
material. In the case of a display requiring transparency,
a windoﬁ—like optical member having a transparent
electrically conductive layer formed thereon (i.e., an
optical filter for displays) is mounted on the display.
Since electromagnetic waves absorbed in the electrically
conductive layer induces electric charge, this electric
charge must be allowed to escape by grounding the
electrically conductive layer. Otherwise the
electromagnetic shielding material acts as an antenna for
emitting electromagnetic waves, resulting in a reduction in
electromagnetic shielding power. Accordingly, the optical
filter for displays of the present invention, having
electromagnetic shielding ability imparted thereto, should

preferably be ohmically connected to an electrically

conductive part within the case for the main body of the
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qonductive part within the case for the main body of the -43 display. To
this end, part of the surface of transparent nmnultilayer filmconstituting
the electrically conductive part of the transparent |am nate i s exposed.
Consequently, the various |ayers overlying the surface of the transparent
mul tilayer film including the above-described transparent protective

| ayer, must be forned except the part in which electrical contact is made.
In order to establish good electrical contact with the transparent

| am nate, it is desirable to forma netal - containing_electrode on the

el ectri caldispdeducTovehder ade parttRE thgnspatere génFHSPEPaﬂﬁnﬁarticular

limtation is placed on the shape of the electrode. Howeve It 1S
i mpor t ant Ml Ry efaf Wi &Pf@q%@%&q}%ﬂﬁ%ﬁ%we§%%‘{dﬁtel§l? exi sts

bet ween the optical filter f di spl dth i D
ey S et e Pk oyl DB CBUEENDA

net al - contai ning el ectrode and the tr heal |
layer. N A fYIr f Qs jlayers, o¥enLng ?ﬂgﬁoaz{lﬁge]éan% gﬁ E:ﬂo}{nétaeﬁlyna} né el edc;/(raode
I s continuousl.y forimed. . ' pﬂﬁi ' i

conduct i vé“";ﬁlsjtr’?la ee%fpltﬁ'g’ talrrgcﬁlg%are taé h‘{ %%ﬁ%ﬁ%%%% ﬁgxt%sduér?[?daﬂcégltof t he

transpare d%ééi@é/ﬁ%ﬁf,‘ Pust M fSmdd e MR -ant@imi Nt abieidii ode s

formed thereon int ormof a frane and without surface irregularities,

except forgidie CEURT dodt©OMN S hadwh which light fromthe display passes.
The reason why the electrode is forned in this manner is that the

el ectrode has the order to establish good electrical contact with the

‘ transparent laminate, it is desirable to form a metal-
containing electrode on the electrically conductive surface
of the transparent laminate. No particular limitation is
placed on the shape of the electrode. However, it is
important that no gap which allows electromagnetic waves to
leak exists between the optical filter for displays and the
equipment requiring electromagnetic shielding, and that no
layer of air exists between the metal-containing electrode
and the transparent electrically conductive layer.
Accordingly, it is preferable that the metal-containing
electrode is continuously formed on a peripheral region of
the electrically conductive surface of the transparent
laminate (i.e., the surface of the transparent multilayer
film). That is, the metal-cohtaining electrode is formed

’ thereon in the form of a frame and without surface
irreqularities, except for the central region through which
light from the display passes. The reason why the electrode
is formed in this manner is that the electrode has the

function of allowing the electric charge induced by
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function of allowng the electric charge induced by -44 el ectronmagnetic
waves absorbed in the electrically conductive layer to escape efficiently
to the interior of the case for the main body of the display. FIG 1 is a
plan view of an optical filter for displays having such an electrode in
accordance with a preferred enbodi ment of the present invention. In this
optical filter for displays, a transparent lamnate 10 is forned on a
transparent nolded article 30, and an el ectrode 20 in the shape of a
rectangular frame is formed on the surface of transparent | am nate 10.

El ectrode @lecsroudagpetéd whvag @héopbﬁﬁphéryhﬁfeﬂ?&ﬁ§ﬁ5?éﬁﬂ | ami nat e 10
However, it is to be understood that the shape t el.ectrode i

linted toCPﬁéPCFFVﬁsﬂﬁa?édtPneﬁFEPeleffFcﬂﬁétﬁVaﬁ§p§P8n5"8F§&PF|Sil

conductive |ayer (or transparen er fil of t he transparent
| ani nate, thReCAdtafoEohPSi BRAY ngg Sdg}/1 SafldSPh8Yel ectrical Iy conductive

elistivity, an Figedknts 8 PoRcRes of ehookrifhd TEAPRETERE | ¢

resistivi ty, e exls e COI’]t act parts t her eof ,

and e'ethgﬁgg etgcha“@v Selbh SN Lhedelbal (heaecoanbate Rathsa Usually,

the elect cond I ve yer wth he case conprising a netal

| ayer and p%egsrgaa a saaag ¥i by ehengeeg@a%tthmeaonlo 5nfeEDs while the
transparen ectrically conductive |ayer has a resistivity of 10-5 to

10-4 K2- cm,gk 1868ak8h terAG6Rr diBY1¥ys,t al Eraheparadite lbhdhnatke 16l dst r ode
di sposed on the electrically conductive surface of the transparent
formed on a transparent molded article 30, and an electrode
20 in the shape of a rectangular frame is formed on the
surface of transparent laminate 10. Electrode 20 is
disposed along the periphery of transparent laminate 10.
However, it is to be understood that the shape of the
electrode is not limited to that illustrated in FIG. 1.

I1f the transparent electrically conductive layer (or
transparent multilayer film) of the transparent laminate,
the metal-containing electrode, and the electrically
conductive layer within the case of the display main-body
differ greatly in resistivity, an impedance difference
exists at the contact parts thereof, and electromagnetic
waves are emitted from these contact parts. Usually, the
electrically conductive layer within the case comprising a
metal layer and hence has a resistivity of not greater than
10> Qcm, while the transparent electrically conductive
layer has a resistivity of 10> to 107* Qcm or greater.
Accordingly, it is preferable that the electrode diSposed on
the electrically conductive surface of the transparent

laminate has a resistivity of not greater than 1 x 1073 Qcm.
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‘lam nate has a resistivity of not greater than 1 x 10-3 f2cm -45 Fromthe
vi ewpoi nt of electric conductivity, corrosion resistance and adhesion to
the electrically conductive surface, the materials which can be used for
the electrode include nmetals such as silver, gold, copper, platinum

ni ckel , alum num chromum iron, zinc, and alloys conposed of two or nore
of these netals; and silver pastes conprising a mxture of a synthetic
resin and silver or a silver- containing alloy, or a m xture of
borosilicate glass and silver or a silver-containing alloy. The electrode
can be formed &roor diheg viiewaeindf ofaelees rden vemdusitav it Yien GRTLASEAMi ques
such as netal plating, vacuum deposition and sputtering. Mreover, where a
silver pasesigtanse |ange ddhesiqn Fortha e QTG RdY £ANNDHA® t echni ques

such as printing and coating may al so be | oyed. . Al t hou n rticular
limtati orﬁqrsfaﬁeacéﬂ‘eor\“atbr?éﬂtarﬁ%mé‘ dtan &g}) “}%‘atcglf-ocrontt il %qr?f%eﬁcg% rode,
Lhe 1§ ane i Stmee SHAN 7 ik B st r SR AT Sed as an
optical filter for_ displays, .the.tra en; el ectricaly '(HHﬂﬁa' | ayer
(i.e., thé‘qu?eaewspaalrué“ri‘tnuﬁ% tﬁ}}réjﬁl'élr&"g’l {Hnsll) c'onngsltlﬁgt'utc‘%l{r%%g“c rsfent flé'oévéx:/le pa%/h

5 R0 LD Engld el i Jeng g g s

i nto contac he ‘mai n e display. Since the films used in
the transparente &l €6t 'd @dohSondusdd Me Ay &di Rave PO Scradeh resistance

and environnental resistance as described above, the
containing alloy, or a mixture of borosilicate glass and
silver or a silver-containing alloy. The electrode can be
formed according to any of various conventionally known

, techniques such as metal plating, vacuum deposition and
sputtering. Moreover, where a silver paste or the like is
used for the electrode, additional techniques such as
printing and coating may also be employed. Although no
particular limitation is placed on the thickness of the
metal-containing electrode, it typically ranges from several
micrometers to several millimeters.

If the transparent laminate having no electrode formed
thereon is used as an optical filtef for displays, the
transparent electrically conductive layer (i.e., the
transparent multilayer film) constituting a current flow
path is exposed in the part of this optical filter for
displays which comes into contact with the main body of the
display. Since the films used in the transparent
electrically conductive layer have poor scratch resistance

) and environmental resistance as described above, the

transparent electrically conductive layer exposed in the
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transparent electrically conductive | ayer exposed in the -46 part for
electrical contact with the main body of the display |leads to a reduction
inreliability and the like. Accordingly, when-the transparent |laninate is
used as an optical filter for displays, it is inportant that the
transparent electrically conductive |layer is not exposed but has an

el ectrode forned thereon. If the netal-containing electrode is
sufficiently thick, this electrode serves as a protective layer for the
transparent electrically conductive |ayer and can i rt scratch

resi st ancepantl &owieberbrianl @‘é%?%“r“én‘(fétbhEP%t’B‘?’lE\cggSHi?1 1§heit s
desirable that_the whole surface of the tragsgarfn% eleﬁt£hca;l%
conduct i vedispyay 18adsyePed TRERCHHR"t +ANEPat REipFe: 807 VB AY6F or the
electrode. _If there.is art, on_which _neither of the ' o]

cont anmi nanfSCRRAI NG ¥y gggﬁrtﬁ?egﬁﬁ?sPﬁr?ﬁ% f%ﬁ%??o%ng%thﬁgé %%Sgﬁe t he
transparent electricall conduct i | ayer.Lh t t esulting in
a mhitenin@pgb?aihtlg%?élf??l%%%é%%?%f %ﬁe%% gﬂgg?§%§?iﬁﬂ FI%P%S used as

the L1 ansPeLahL afgﬁgtéfé8t£f%ali§ Lsndestiob! eafePmshRovi ewpesad Bht

.Strength, planari uring use on a display, nmounting nethod and the |ike

that the tfgQespar&enbctaBhBatErhed TBHer8ohhe 1 AbONE -wesLY L detk abiivey i S
bonded to a transparent nolded article (E) in the formof a plate having

snoot h naj glectdbfiaces. sWhencibatlyasRpakenthlianebaterbdebsadedst ast he.
transparent nolded article, it is preferable to bond a major surface of
the transpprepéconbdellageri €be thet heamaperent electrically conductive
layer and can impart scratch resistance and environmental
resistance thereto. Accordingly, it is desirable that the
whole surface of the transparent electrically conductive
layer is covered with the transparent protective layer or
the electrode. I1f there is a part on which neither of them
is formed, contaminants and water vapor present in the
environment may invade the transparent electrically
conductive layer through that part, resulting in a whitening
of the metal film layers.

Where a polymeric film is used as the transparent
substrate (A), it is desirable from the viewpoint of
strength, planarity during use on a display, mounting method
and the like that the transparent laminate formed in the
above-described manner is bonded to a transparent molded
article (E) in the form of a plate having smooth major
surfaces. When the transparent laminate is bonded to the,
transparent molded article, it is preferable to bond a major

surface of the transparent molded article to the major

surface of the transparent laminate opposite to the film-
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surface of the transparent |am nate opposite to the film-47 bearing
surface, through the nediumof a transparent tacky material or adhesive,
because this facilitates the formation of an electrode and the

est abli shment of electrical contact between the main body of the display
and the optical filter for displays. In the case of an optical filter for
di spl ays which does not require el ectromagnetic shielding characteristics,
any desired nmajor surface of the transparent |am nate nay be bonded to the
fransparent nolded article. Wen the film bearing surface of the

t r anspar enbehafhgaserfacbentbdoughathaapedisyr pice bFapABATPRhshafkKt

mol ded article (E), at |east one of the tran Eatﬁgt tackg ma eriaLigﬁ
adhesi ve amaterpalt panagheaaveppbaeauspt FBLE % 1fayakgp, Ehe Lo5me
transparent protective |layer for the transparent lamn .

t r anspar enPfnBndedestrrareang Bpﬁs?ﬁﬁab?éfgmen i & gge?%gﬁgggréﬁﬁtﬁﬁtthe
visible light regiop is .preferre a i hi aanh calk engt h,
light wei BREYER Fggigﬁéﬁc oﬁg BEegﬁgggigB?éyaégdpFggegpgggﬁgoghéfg?erred
in vieM/offthernaIlgtgbility because the glass plate has small heat

def I ectionTBFoR&PPI8Y® Sspecific exanples of the material of the plastic

pl ate include, b e M hedpt @cadCEYhkerr e5knaispthyaswhatymet hyl
nmet hacryl ate (PNEh)Fﬁ%ofgggr%onate ?es?ns and transparent ABS resins.

Among ot heggesPNMR caBulRel enabkyokagueedc BhGalseénigt charbcgklrystiansparent
.over a wi de wavelength range and has high mechani cal strength. No
particul ar any desired major surface of the transparent laminate may be
bonded to the transparent molded article. When the film-
bearing surface of the transparent laminate is bonded to a
major surface of the transparent molded article (E), ap
least one of the transparent tacky material or adhesive and
the transparent molded article (E) may serves as a
transparent ‘protective layer for the transparent laminate.
As the transparent molded article, a plastic plate
which is transparent in the visible light region is
preferred because of its high mechanical strength, light
weight and resistance to breakage. A glass plate is also
preferred in view of thermal stability because the glass
plate has small heat deflection properties. Specific
examples of the material of.the plastic plate include, but
are not limited to, acrylic resins such as polymethyl
methacrylate (PMMA), polycarbonate resins and transparent
ABS resins. Among others, PMMA can preferably be used
because it is highly transparent over a wide wavelength
range and has high mechanical strength. No particular

limitation is placed on the thickness of the plastic plate
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limtation is placed on the thickness of the plastic plate -48 used as the
transparent nolded article, provided that sufficient mechanical strength
and sufficient rigidity to keep it flat w thout- defl ection are secured.
However, its thickness is usually in the range of about 1 to 10 nmm When
a glass plate is used as the transparent nolded article, it is desirable
to use a semtenpered or tenpered glass plate which has been subjected to
a chem cal strengthening treatnment or air blast cooling treatnent for
enhancing its nmechanical strength. Were the optical filter for displays
i s used byuseduasi hbei transparentt maldRdt AELiELBenPEPVAdAASHNAY, the
degree of contact between the disEIay scree ang the o ticaLdﬁ%il er for

di spl ays nayffacjentomephrpicalparrenghl fRE SPELSAFIPRY HaP&CHEY %?oduce
Newt on rings. Agcordi ngl it referable to form.,an [ - Newt ring

| ayer on tg%eﬁa}ﬁrf?gﬁrVgtaoﬁF §ﬁ£985%%88|aFF|FSF“FSP°di§§9%§%Pmn%c cones
into contact with the dis scr . e el Lcal LqoRpa ' t he
,optical fiFgéfﬂ%std?EpPivgiii ) ggeeggggFigﬁegggpgrgtﬁg ggr%%éewﬁééh

el ectromagnet i hj Ln ' ti | I auatthetehi nder the
cont act be?még%sghgfgg%tg -égﬁga?%iEgesﬁg%gggggggﬁdﬁngenain body of the

di spl ay. !QsoﬁgggrSBEQrQEGHEe|hggbh@ﬂeﬁﬂékéﬂeak aefpbled ghassf poatkei ng
mrrored in the display screen and naking the presented image hard to see,
it is prefghabhenhe Beewi daphbetedptiocal cheliiealf etréngphayingi th an

antireflection layer for suppressing the reflection of external |ight or
an anti gl akgeatment or air blast cooling treatment for enhancing its

mechanical strength.

Where the optical filter for displays is used by
mounting it in contact with the screen of a display, the
degree of contact between the display screén and the optical
filter for displays may vary from part to part, and the
resulting gaps may produce Newton rings. Accordingly, it is
preferable to form an anti-Newton ring layer on the major
surface of the optical filter for displays which comes into
contact with the display screen. Where electrical contact
with the optical filter for displays is to be established
for the purpose of electromagnetic shielding, this anti-
Newton ring layer must not hinder the contact between the
metal-containing electrode and the main body of the display.

In order to prevent lighting equipment and the like
from being mirrored in the display screen and making the
presented image hard to see, it is preferable to provide the
optical filter for displays with an antireflection layer for
suppressing the reflection of external light or an antiglare

. layer for imparting antiglare properties thereto. This
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| ayer for inparting antiglare properties thereto. This -49 antireflection

| ayer or antiglare layer is formed on the major surface of the optical
filter for displays which faces the user when it is nmounted on the
display, i.e., the mgjjor surface thereof opposite to the nmain body of the
di splay. The reflection of external light by the optical filter for

di spl ays can further be reduced by formng an antireflection |ayer on the
maj or surface of the optical filter for displays which faces the nain body
of the display when it is nounted on the display. Mreover, when

refl ect i onapy itred legstionall ayiem @ ot igilanealayier dgdfamssy IhdNeor mat i on

of such an antireflection |ayer, an inmprqvenent in light transmttance
can be achM&ieF SWrdRcene faftiegloRtad 9ady &t ft°r¥eddﬁtﬂq1'aé'fsl é"&’i‘%h q[aé'fesr are

f'ormed on the side of the, K electrical)y cqnduc}.ive surf.ace of .t .
tr anspar enttNeaiSe&k &hen jdy L, J° e&* s%‘osgltf sfltolsé)glaﬁdt 'S Hi ee:]erlr[a}?eor

el ectrical _ cqntact betwefe t et gl - | Y ctq% opti cal
filter for 5% cgyg.heﬁgouse%c?qggsrler{%n?éot &g@aﬁ#rﬂg’vﬁ%ﬁ%fl ng ?}cejs ,l ntiglare
layer and gl Gl i | & %3:%!51f afigfhtt By2 tiid BfEY fillher £
correspondiaﬂr?lltéal fr‘tjefnflclﬁ or%%or a rJr(D ed matlgg;i al ygn which a fi Ilm harvi r?grthe

“correspondigig S i ifudiHdPbhe Faducdd Byhessmiiitg -d¥e Wiyl vd figed et |,
antiglare layer and antireflection layer may be formed by formng a film

having thadesi e dhenetd ot Gurfales rak uptsida o idear diaxy to

coating, printing or other conventionally known filmformng technique, by

bondi ng t herieipl ey s rarisparfadesmiiidedhaniat dyadyt of the display when it is
mounted on the display. Moreover, when reflection by the
optical filter for displays is reduced by the formation of
such an antireflection layer, an improvement in light
transmittance can be achieved. When the antiglare layer and
the antireflection layer are formed on the side of the
electrically conductive surface of the transparent laminate,
they must be disposed so as not to hinder the electrical
contact between the metal-containing electrode and the
optical filter for displays.

. As used herein, the anti-Newton ring layer, antiglare
layer and antireflection layer each refer to a film having
the corresponding function, or a molded material on which a
film having the corresponding function is formed. Each of
these anti-Newton ring layer, antiglare layer and
antireflection layer may be formed by forming a film having
the desired function on the desired substrate according to
coating, printing or other conventionally known film-forming

technique, by bonding thereto a transparent molded material

on which a film having the desired function is formed, or a
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on which a filmhaving the desired function is forned, or a -50 transparent
nol ded naterial having the desired function through the nedium of any
desired transparent tacky material or adhesive. No particular limtation
is placed on the' nmethod for forming the anti-Newton ring |ayer, antiglare
| ayer and antireflection |ayer. Mdyreover, no particular limtation is

pl aced on the type and thickness of the transparent nolded material used
for this purpose. Wiere the nmajor surface of the transparent | am nate on
the transparent electrically conductive |layer side is required to have

ant i - Newt arramispggendpeilidesi matenjladr davimegpdhe elesgreghtfiunetiion i on
properties, it is preferable that the transparent protective |ayer has
such propdtuioagh the mediumRs any desimfct dSASPAE Yoty I 'e-rN@\% on
ring layer, an antiglare |layer or an_antireflection Ia¥§r on

. : h
transtreﬁvfﬁKBF€GWWVe Ny BATtEGH}arsdiPitptipd iFsBlap f8PaBF86that t he
anti-Newton rin ayer, the antiqlar, I t tirefl. ' I
has the. f ARANDSTY HARPLRG e i N g NapBE e it Ve

has %Shs B K _ i
resistance and ges barrlen DLODSIt &h. BYSLAGeSUCHoA phaksEnol aVers

Br'S OrF ‘constituent Tayers can ecr eased.
As a resu

fianiaca(t%q}{act;ﬂso'blid?:é oUW e aHERS AUhdds GISteHean be

achi eved an noreover, 1 nterfacla refl ecti on between the nenbers can be

decr eased., A5 dih it dBIded InftdOmall Ay tde @l @giirposkonstituting the

antireflection*filmand the filmthickness of each el ement nay be

determ ned by caHaddGHUmd ftr afiace of the transparent laminate on
the transparent electrically conductive layer side is
required to have anti-Newton ring properties, antiglare
properties or anti:eflection properties, it is preferable
that the transparent protective layer has such properties.
In this case, it is unnecessary to form an anti-Newton ring
layer, an antiglare layer or an antireflection layer on the
transparent protective layer. Conversely, it is also
preferable that the anti-Newton ring layer, the antiglare -
layer or the antireflection layer has the functions of the
transparent protective layer, i.e., scratch resistance and
gas barrier properties. By using such a layer or layers,
the number of constituent members or constituent layers can
be decreased. As a result, a reduction in the number of
steps and in cost can be achieved and, moreover, interfacial
reflection between the members can be decreased.

As to the antireflection layer, the elements

constituting the antireflection film and the film thickness
of each element may be determined by carrying out the above-

described optical design with consideration for the optical
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descri bed opti cal desfgn with consideration for the optical -51 properties
of the substrate on which this antireflection |layer is fornmed. The
performance of .the antireflection |ayer should .desirably be such that the
antireflection film bearing surface thereof has a visible |ight .
.reflectance of not greater than 2% preferably not greater than 1.5% and
nore preferably not greater than 0.5% The visible light reflectance of
the antireflection filmbearing surface can be determi ned by neasuring
only the reflection occurring at the antireflection filmbearing surface
after.the peépecties obHcthe rsulystratéiconppoith ethis farbirefiectiorn surface
on which no antireflection filmis fornmed) has been cancel ed,, for

exanpl e, byaymgfa%nf(WQ%e Iheo glerd axmansse i tthes ant inefd&e

painting.it in ack, Specifically, the antireflection fplm C rise a
5|ngIe-IaybﬁYﬁIlﬁ?@%lﬂe@e%$r%bhﬁi%@i%PchaEPﬁb Eh?oﬁpt+ﬁ?¥gﬁ?€€%ni ~ of
not greater than 1.5 and preferably not reater.th 1.4.int visible
|'i ght regi%??{é?%.?“5fa??u59?ﬁ%9€oﬁ?%iﬁiﬁ SfPLﬁsbﬁ?@ﬂtrﬁg}ﬁ%%?Fger%gin,
magnesi um uoride, sjlicon:based_resin or sili X] Oc @S have,
for_ex?rpl%?tagﬁﬁgF?Er§6&9e£§hg?ﬁe5%f?%gy ?ﬁ?cﬁﬁ%gg?g gﬁ?%r%é??Ve @? t he
antireflection.fi I b d agi natq e MDY, Il s
cpnsistingmgfei85%5%%3%199§§%0§E%§£€g.Bﬁ¥nngfg%:o£# eﬁgf%%éiﬁ{¥ig?€
S'l'c'des’fg?iégg nceC8EPLAESanPi o kU8t 9bnSEL i hIBEAr PhgOEGRPAEE COAROUNS

(e.g.., silicon-based resin, acrylic resins or fluororesins) and having

different pgffHacbimenbAdbyerieashfdhg- bAYPrthe reflection occurring at
the antireflection film-bearing surface after .the refleétion
occurring at the opposite surface (i.e., the surface on
which no antireflection film is formed) has been canceléd,
for example, by roughening the opposite surface with sand
paper and painting it in black.

Specifically, the antireflection film may comprise a

éinglteayer film forméd of a material having a low

- refractive index of not greater than 1.5 and prefefably not
greater than 1.4 in the visible light region (e.g., a

- fluorine-containing transparént polymeric resin, magnesium
fluoride, silicon-based resin or.siiicon.oxide) so as to
have, for example, a quarter-wavelength optical thickness.
Alternatively, the antireflection film may also be formed by
laminating two or more films consisting of inorganic
dompouﬁds (e.g., metal oxides, fluorides, silicides, borides,
carbides, nitrides or sulfides) or organic compounds (e.g.,
silicon-based resin, acrylic resins or fluororesins) and
having different refractive indices. Single-layer

antireflection films are easier to form, but are inferior to
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antireflection filns are easier to form but are inferior to -52 nultilayer
ones in. antireflection properties. Miultilayer antireflection filns have
antireflection properties over a w de wavel ength range and are subject to
| ess restriction in optical design based on the optical properties of the
substrate. | norganic conpound filnms serving as antireflection filnms may be
formed by any of conventionally known techniques such as sputtering, ion
plating, ion beam assisted deposition, vacuum deposition and wet coating.
Organi ¢ conmpound filns serving as antireflection fi]ns n%% formed by
i

] o}
an%/_ of f ?:oriﬂ}@iﬁt : 1i]cﬁ‘léﬁ| ) }f;’l&r”ovﬂrf‘ -t%qﬂﬁ;]ﬁ%ﬁﬂe"scf ¢ "chR:’b h BIOPSEY 1@ Hat d.tlﬁf-’yfeﬁe
antirefl ection er forned on t I ng. f f
t riagsgar e{ﬁ'?"-_llli%ﬁﬁ t\elh‘{'? h%dlhmﬁ Hba‘?eanélf?&e’féaﬁ‘%#]‘gho'?:Jélf:r(?g?e#e)l%ér t<'31)§'sepraraent
nol ded materjal on t ti ' |l i fs=Te g :
t ranspar eﬁfldwﬂ’eedl%i i ?ne %C?rl%\%e%%%%%ﬁfee% itganI %?go%;rt | el:sg%%(??glans

barrier properties .S |l ef er bt t roPfthdrenbers can
be decreast .lééplgc??%%rgx%%% (_ies&gfé?%ui sbghél%]?r%#%{?iﬁ@l%yeﬁ i ncl ude _
pol yet hyl efi,d&F £t halndb@arfild FonPodnd!AriamRsigedviing a1 which a single

layer of silicon oxide or a fluororesin is formed to a quarter- wavel ength
optical thigknessiedtiese films ey cbé ofbrmed nepbahy tyf t comedrer ioreploky and
good antireflection properties. Mreover, scratch resistance can be
- inparted khwsetiedyn{iqies ngudhens ospeticet ingspiornplating) ajen Wedmn As
used herein, the anti-Newton ring |layer and the
assisted deposition, vacuum deposition and wet coating.
Organic compound films serving as antireflection films may
be formed by any of eonventionally known techniques such as
wet coating.
If the antireflection layer formed on the film-bearing
surface of.the transparent .laminate (i.e., the
antireflection film, the transparent molded material on
which the antireflection film is formed,.or the transparent
molded material.having antireflection properties) has gas
barrier properties, this is preferable in that the number of
members can be decreased. Specific examples of this
' antireflection layer include polyethylene terephthalate
films or fluororesin fiims on which a single layer of
silicon oxide or a fluororesin ie formed to a quarter-
wavelength optical thickness. These films have low
permeability to water vapor’end good antirefleetion
propefties. Moreover, scratch resistance can be imparted .
thereto by forming them on the-trensparent multilayer film.

As used herein, the anti-Newton ring layer and the

antiglare layer are both layers which are transparent to
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antiglare layer are both |ayers whi ch. are transparent to -53 visible |ight
and are provided with mnute surface irregularities having a size of about
0.1 to 10 jLm except that they differ in purpose. The anti-Newton ring
|l ayer has antiglare properties. Specifically, the anti-Newton ring |ayer
and the antiglare |ayer are fornmed by dispersing particles of an inorganic
or organi ¢ conpound (e.g., silica, a nelamne resin or an acrylic resin)
-in a heat-curable or photo-curable resin (e.g., an acrylic resin,
silicon-based resin, nelamne resin, urethane resin, alkyd resin or
fl uororesi mlistibler épghe andi aice pppviided wWHith mipute SHEtasdbstrate
‘according to .a techni que such as bar coating, reverse coating, gravure
,goat ing, diieregaiiamdtiesr bpvingoat sige £idabRdteGrilnd 1 k. %Fﬁgpéver age
iameter of the particles may be, for exanple, .ipn the range of 1 tn 40 m
Qltfrnativém?F ﬁﬁ@YaﬁﬂﬁfﬂéwﬂGnPPFHQStheTgﬁnﬂnFﬁéNeEE?PgFéﬁg ?S%EF ﬁ%ﬁ al so
e fornmed by coating a substrate _with_a heat-curable, or -curabl e
resiﬂ (e. gantdglacey properides . s???ﬁbﬁ}53$ZH'rgé?n?nﬁérggpﬁégrggﬁﬁr
urethane resin, alk resin qr. fluyaqroresin, i e 603 substrate
agai nst Fa ﬁ’ﬁ‘lyc?rhﬁ‘\?ldné?‘& oy g&‘ﬁa;igiy%rr ss',itfrr% afg%rmget%zttﬂt,}fJ dtal% thgﬁdcuri ng the
~resin. Furthernmore, t nt.i_al | . y tdi | a
substrate }ﬁatrﬁ-‘lé: l(?ﬁeﬁqga% éé%r{'?a%(l ga é&r b _eqtl?his%é'&% %ﬁg?d S °e'_etgl\?v|f?lttdhan'g
hydrof l uoric aGihind Fedi Hr£ae adhiA 230 )t g antHdHA/idal)y gxan be

Controlled according to the treating tinme and the etching properties of

the chem cyh AR uratl Sh¥sin e . | EPTHdAHL il dediltt, silicon-based
resin, melamine resin, urethane resin, alkyd resin or

' _ fluororesin) to prepare an ink, applying this ink to the

| substrate according to a technique.such as bar coating,

reversé coating, gravure coating, die coating or roll
coating, and the curing the ink. The average diameter of
the particles may be; for example, in fhe range of 1 to 40
‘um. Alternatively, the anti-Newton rihg layer and the
antiglare layer may also be formed by coating a-substrate
with a heat-curable or photo-curable resin (e.g., an acrylic
resin, silicon-based resin, melamine resin, urethane resin,
alkyd resin or fluororesinj, pressing the coated substrate
against a mold having a desired haze or surface state, and
then curing the resin. Furthérmore, the antiglare layer may
also be formed by treating a substrate with a chemical agent
(e.g., by etching a glass sheet with hydrofluoric acid). 1In
this case, the haze of the antiglare layer can be controlled

. according to the treating time and the etching properties of
the chemical agent. In short, it is important that the

anti-Newton ring layer and the antiglare layer have
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anti-Newton ring layer and the antiglare layer have -54 appropriate surface
brregularities, and the nethod for formng the anti-Newton ring |ayer and
the antiglare layer are not necessarily linmted to the above-described
ones. The anti-Newton ring |layer and the antiglare |layer should generally
have a haze of 0.5 to 20% and preferably 1 to-10% |If the haze is unduly

| ow, they have insufficient antiglare ability or anti-Newton ability. If
the haze is unduly high, the transmttance of parallel rays is reduced,
resulting in poor visibility of the display. Wwere the fil mbearing najor
surface of apheopriahepansfiacPairnagulpsitcdgsir andt shRaPethALi IREW on ring

properties and/or antiglare properties, a |ayer conprisirt fil mbhavi
such prppefPF@?PgathPaﬂ§EarEﬁVtﬁﬂlHéﬂgnéPXFFéP“doﬁthkghlegFFn#ﬁg%Fﬁ;Iggch
properties is fornmed, or a_ _transparen ded. mat er.i al _havi h
propertiesath“BFsBSE@ESPHéFXOi}mFFegh%oggbﬁe?BPHergégfrﬁgéhggggggrrier
properties, this _iis preferable in_ tha h u I
decreased.TEﬁeagﬁéépgwgogxﬁﬁﬂﬂehs eguéﬂba%nggB%%g?B{EEHﬁ?é?eggﬁglae

“transparent protecti ye,Lakehabl Wl 615 R bos! 8a0praaragigani eootoargani c

e
conpound a escri above i's spersed to I npar anti-Newon ring

properties;eapd/iop 438t !ﬁhﬁuﬂ?pﬁ%ﬁai%ﬁe&hﬁﬁeboinbhfiiéﬁbhetEMEQQQare
terephthalate Til mon ich a filmhaving anti-Newton ring properties.

and/ or ant i,gl;35@yPHPEhtii Nt ohobad ikgs | OV tREr HE2dI 16 t yndwlywah bghyapor,
this polyethylené terephthalate filmmay be bonded to the filmbearing
surface W et headkfittance of parallel rays is reduced, resulting in

poor visibility of the display.

Where the film-bearing major surface of the
transparent laminate is required to have anti-Newton ring
properties and/or antiglare properties, a layer comprising a
fiim having such properties, é transparent:molded material
on which a film having such properties is forméd, or a
transparent molded material having such properties is
disposed thereon. If the aforesaid layer has gas barrier
properties, this is preferable.in that the number of members
can be decreased. One specific example of such a layer is
the aforesaid transparent protective layer in which
particles of an inorganic or organic compound as described
above is dispersed to impart anti-Newton ring properties
and/or antiglare properties thereto. 1If a polyethylene
terephthalate film on which a film having anti-Newton ring
properties and/or antiglare properties is formed has low |
permeability to water vapor, this polyethylene terephthdlate
film may be bonded to the film-bearing surface with the aid

of a transparent tacky material or adhesive. Moreover,
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of a transparent tacky material or adhesive. Mreover, -55 scratch

resi stance can be inparted thereto by formng it on the transparent

mul tilayer film For exanple, where the optical filter for displays is
nounted away from and not in contact with, the surface of the screen of a
display., the antiglare |ayer of the optlcal filter for displays lies a
little awnay fromthe surface of the display. As a result, the antiglare

| ayer nmay cause the diffusion of the picture, resulting in a blur thereof.
-in such a case, it is inportant to choose an antiglare haV| a
haze mhlchscamtmhlnea;ﬁt@n@¢g¢eﬁeb®rb%B?FF%§ Eh%reﬁ%egyr$ﬁgé ?gblur
of the picture when the optical_ filter_ is nounted a little amay fron1a

di spl ay. FuheherapsRarent orakEilayerphtiMscratch resistance to the optlcal

filter for displays, the urf ces t ereof | articu

?ppOflte Lo t he %?%ﬁ?é?TP tgf g %a?% %égud#%gia aV|ng at
east such a ree_of _transparen

_partlcularmOBBF? a?wﬁyoﬁﬁ??regydonghg ?bgé £ ?2; #ﬂé Q%?ﬁﬁ%%;gﬁ %Lg
antiglare #ﬁ LcPBYn  YBCL! G85BFa PR sREY 1£§¥eia¥@£ shecpatopefégrt i on

| ayer TFon as a ayer. en the transparent multil ayer

f"”*bear'?Q%EaEfQSE d9£ Q§st ga§p§r@Btthanhnayeft§mreﬁelgeﬂfa@ehaﬂe har d
coat properiires erable to inmpart hard coat properties to the

.;Lgtnsgsmrﬁnkher 8&@5&53&6 |ﬁé'65 rdd\e1 sHrfias eant i gl dlites Pl yert ewals dams trhect
diffusion of the picture, resulting in a blur thereof. In
such a case, it is important to choose an antiglare layer
having a haze which can maintain antiglare preperties and
does not cause any blur of ﬁhe picture when the optical
filter is mounted e little away from a displey. |

Furthermore, in. order. to impart scratch resistance to
the optical filter for_displays,-the surfaces thereof (in
particular, the surface opposite to the display) may be
provided with a hafd coat layer having at least such a
degree of transparencf as nof to impair the properties (in
partlcular, optlcal propertles) of the optlcal filter for
displays. The antiglare layer may function as a hard coat
layer, or the antireflection'layer may function as a hard
coat layer.

When the transpafent multilayer film-bearing surfaee
of the transpareﬁt laminate is required to have hard coat
properties, it is'preferéble to impart hard coat preperties
to the tfansparent protective layer.

The surface of a display tends to attract dust owing

to electrostatic charge and, moreover, such static
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to electrostatic charge and, noreover, such static -56 electricity may be
di scharged upon contact with a human body to give an electric shock
thereto. Accordingly, it may be required to subject the display to an
antistatic treatnent. The problem of electrostatic charge can be sol ved by
formng an electrically conductive |ayer directly on the surface of the
di splay or bonding a nenber having an electrically conductive |ayer to the
surface of the display, and grounding these electrically conductive |ayers.
Accordingly,. in order to inpart antistatic properties to.the o ticgl
filter forebecptigity anaylbetdisahaygedndperi ventaghrvihl) Be “?6$n88 Hn the
user-side surface (i.e,, the surface og osite _to the q%fplqylﬁpeq) he
pptical fiteedive apupledtBhCtRROCH; EPPEGTO - TSt A 1) {BHauTti ve
|ayer. used for this r pose e 0 ich_h ' e of
about 10%$ r%&?%ﬁ?doFolggggﬁﬁﬁ gﬁésgﬁﬁPT§§r?gc$nf?gﬁ?fﬁggﬁéaﬁgggﬁéﬁg$ or
resolution_of th I spl ay ' i I tpve €hgqay
conpri se aT??aﬂgggf%ﬂto I%gééggg F%Qiéoﬁ gg %vggbiyﬁ1g§£gﬁathz g%??ca

filter TOraﬁiéPL@??iQQfl?DE&ﬁHﬁEL§vepiQ?@EtH%%ecél&?aﬂsﬁﬁéeBbrEheétbfca!|y
conductive l'ayer tor antistatic use may be fornmed in any of the follow ng

manners.  JhatqiSp14y) of bbAASRE BNinebeet hatahbyanoadeeticiealayer is
formed on the antiglare layer, or (2) electrical conductivity is inparted

to the antipgbheeivenihguer tor theesuatiatgl afethaydisplayt hendet hod (1), a
transparent electrically conductive layer for antistatic use is provided
' grounding these electrically conductive layers. Accordlpgly,_
in order to impart antistatic properties to the optical
filter for disblays, an electrically conductive layer may be
formed on the user-side surface (i.e., the surface opposite
“to the display when the optical filter is mounted on the
display). The electrically conductive layer used for this
purpose may be one which has a sheet resistancé of about 108
Q/sq. or less and does not detract from the transparency or
resolution of the display screen. This electrically
conductive layer may comprise a transparent electrically
conductive film. |
When the optical filter for displays has antistatic
properties, a tranSparent electrically conductive layer for
antistatic use may be formed in any of the following manners.
That is, (1) a transparent electrically conductive layer is
formed on the antiglare 1ayer; or (2) electrical
conductivity is imparted to the antireflection layer.or the
antiglare layer. In the method (1), a transpérént

electrically conductive layer for antistatic use is provided

by forming a well-known tranéparent electrically conductive
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by forming a well-known transparent electrically conductive -57 film
consisting, for exanple, of 1TOin the previously described manner, or
bonding a polyneric filmon which an 1TOfilmis previously forned. In
this case, it is inportant that the formation of a transparent
electrically conductive. layer for antistatic use does not detract
substantially fromthe antiglare properties. Wien a transparent
electrically conductive |ayer for antistatic use is formed on the
antiglare layer, a thin filmwhich does not_ detract fromits antiglare
properti esfiby ¢engisetigyef9r %%@EPb%caﬂgeITﬂel%IEE?rPEﬁYIBBﬁgﬁctivity

required for antistatic purposes is reIatiYeI Low,..ln the t“od (2)
FOER 8o LA AT PRECBAFE ol

el ectri cal #§S€BHRBE L FIBGF ¢ r Fiﬂ%nﬁéPgiEIgg _ iGsTigly PRf VAL PafPicl es of
| TO or tin OX|gglgﬁ%afgﬁg¢§gg%igdgh???ghe Pﬂtéﬁ&%”é%éévﬂif yyen el ectrica

conductivi??oi efl ection ayer,’ this may be done by

Y und, ool PEaReLASE 68 S0-RL.IBR B8L4" ELLAGLLARNLUSE ML ELy

nsparent “elrec y uctive to be a constituent

é'e”E“t'th@éﬁg;ctgggciéggrerquéﬁﬁieeat§echsandaagias&lagtkeetlayer i ncl ude

bne conposeé strate/ I con-cont ai ni ng conpound/ | TQ' si |l i con-

cont ai ni NgsGRAPIHEE2 8¢ PPEMCEABOERE gl arsupsbpaeibd(Y flen iae- cont ai ni ng
conpound. The transparent |am nate of the present invention has, in

addi tion terghgphrenageebtersbatl ¢ sgnahatactelagbiccfor apaistatiarede
cutting-off characteristics. However, if the light transmttance of the
transpar entisl sormatieonl the antaglare layer, a thin film which does not
detract from its antiglafe properties may be effectively '
.used_because the electrical conductivity required for
antistatic purposes is relatively low. 1In the method (2),
electrically conductive ultrafine particles such. as
ultrafine particles of ITO or tin oxide may be dispersed in
the antiglare layer. When electrical conductivity is
imparted'to the antireflection layer, this may be done.by
carrying out the optical design of the antireflection layer
while considering a transparent electrically conductivé film
to be a constituent element thereof. Specific examples of
such an antireflection layer includé one composed of
substrate/ITO/silicon-containing compound/ITO/silicon-
containing compound and one composed of
substrate/ITO/fluorine-containing compound.

The transparént laminate of the present invention has,
in addition to electromagnetic shielding characteristics,,
near-infrared éutting-off characteristics.. However, if the
light transmittance of the transparent laminate alone in a

wavelength region ionger than 820 nm exceeds 10%, a near-
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wavel ength region | onger than 820 nm exceeds 10% a near -58 infrared
absorbi ng dye may be used in conbination to supplenent the near-infrared
cutting-off characteristics of the transparent .| am nate. Moreover, as
described previously, it is.desirable that optical filters for displays
-have a transmtted |ight color such as neutral gray or neutral blue.
Accordingly, in order to control the color tone of the |amnate and
thereby obtain an optical filter for displays having a transmtted |ight
color as described above, a comercially available dye havin

absor pti onib&nared ahsorbisgbdee| payit bechred hﬁycﬁ@bhgéﬁl?ﬂ Egnblnatlon as
a toning dye. A dye nay.be contained by (1) con ng t he d
transparenﬁuﬁBbgﬁﬁaFetB? Pﬁérr%ﬁﬁ§ﬁ5?€n?“FEhPﬂa?£ é? aEBﬁFégﬁfﬁﬁ ?%e dye

f the t t | ded I
Ithgr”y Sﬂfpﬁsfréa;éﬁﬁéﬁ feranifatrol HE I hUCRALS MHHe WY ang
ard coat r ch d d t I
(3) contalhgﬁgstﬂgsa§8 H oﬁgt ? ?hgggﬁgggpggghpgfgiggépﬁéggﬁ|aanppate

adhesi ve '?¥§r§mﬂ§?90fYEﬁGQ”QFTQrpEﬁ?HSS§ n ﬁtré 1) ngdbPQneQErQTeblue

constituen enen I cal Il ter a dye-cont ai ni ng

”anspare”fxc%kg é?‘,it bl aL:d(eE) th&h‘)ﬁeBo@nxhé\/\eomsﬁbebﬁecamsthtautI ng the
opti cal ter plays, with the aid of any desired tacky material or

adhesi ve. TéﬁlﬁatécahdfthbeébﬁobbdasﬁlanSOpcmahalmnmgea dye tihepéagshas
excellent near-infrared cutting-off characteristics owng to the
~ suppl enent aav@ngod transmitted light color as described above, a
commercially available dye having an absorption'band in the
visible light region may be used in combination as a'toning
dye.
A dye may be contained by (1) containing the dye in
the transparent substrate of the transparent laminate; (2)
containing the.dye in any one of the transparént molded
“article, transparent_protective layer, antireflection layer,
antiglare layer, anti—Néwton ring layer ahd hard coat layer
which are bonded to or forméd on the transparent laminate,
(3) containing the dye in any one of the transparent tacky
materlal or adhe51ve layers used for bonding purposes, or
(4) bonding, as one constituent element of the optical
filter for displays, a dye—tontaining transparent'molded
material (F) between any.two members constituting.the
optical filter for displays, with the aid of any desired
tacky material or adhesive. The optical filter for displays
containing a dye therein has excellent near-infrared
cutting-off characteristics owing to the supplementation of

the near-infrared cutting-off ability associated with the
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the near-infrared cutting-off ability associated with the -59 filns when"
the dye is a near-infrared absorbing dye, or has an excellent color tone
of transmtted |light when the dye is a toning dye. As used herein, the
teérm "dye" nmeans a toning dye having an absorption band in the visible
light region or a near-infrared absorbing dye having an absorption band in
the near-infrared wavel ength region. No particular limtation is placed on
the type of the near-infrared absorbing dye used in the present invention,
provided that it can supplenent the near-infrared cutting- off :
_charact eri $tiiles whenhgheadygatié anaeeaniafsersd AbERILinGef¥SinPrahed

radi ati on energig& fromplasma displays to such an extent as.to be .
suitabl e f@n greedilest golpss&ene P &p@sMifsedadigby yhen khe,Oysnis
is.placed on the caoncentration of the neg&-igfrargg absor bi ng dgeh.

provi ded EhACTING 8Yi-t AR 1HRd| PEFEL"0nFBR EB ot 9EFT TE2 PR VT HIE
light transmittance to such an _extent as.to be suit.all e .f. i C
purposes. A¥e QV}nﬂfaPh8%ﬁ8§Ppﬁﬁpr§P8§ abs &t |H&S&%er&%ﬁﬁfsggggghd?%hioI
conpl ex conpound of f.ol i e a el : 42 ;M xture
of two or fb gagﬁéﬁfggﬁﬁguﬁégg&gﬁgg g%%ibgﬁq 5FF§ra%%F‘@ﬁ§%ﬁ£§§“8flﬁke

present | Nygl Kol CaNeALA FALRIRKGEN ellgigar - nfrared culting-off

characteristics. npounds o _ | owi Ng general formulae (1) and (2)
are on the markeyoapdri¢adihy aVaiitaklien is6@14%ed on the type of the

near-infrared absorbing dye used in the present invention,

' provided that it can supplement the near-infrared cutting-
off characteristics of the laminate and can absorb intense
near-infrared radiation emerging from plasma displays to
such an extent as to be suitable for practical purposes.
Moreover, no particular limitation is:placed'on the
concentration of the near-infrared absorbing dye,'provided
that it is within the limits which ao not affect the visible
light transmittance to such an extent as to be suitable for
practical purposes.

However, if the near-infrared absorbing dye comprises
a dithiol complex compound of the following general formula
(1) or (2) or a mixture of two or more such compounds, the
optical filter for displays of the present invention can
have more excellent near-infrared cutting-off
characteristics. Compounds of the following general

" formulae (1) and (2) are on the market and readily available.
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T;::" RL RRBR4 ~ As (1) A5 A4 wherein A 1 to A8 each independently
represent a hydrogen atom a halogen atom a nitro group, a cyano group, a

t hi.ocyanate group, a cyanate group, an acyl group,a carbanoyl group, an

al kyl am nocar bonyl group, an al koxycarbonyl group, an aryl oxycarbonyl

group, a substituted or unsubstituted al kyl group, a substituted or

unsubstituted aryl group, a substituted or unsubstituted al koxy group, a

substituted or unsubstituted aryloxy group, a substituted or unsubstituted
~alkylthio group, a substituted or unsubstituted arylthio group, a

. substituted or [Unsubstgtuted al kylsam no grfoup, or a substituted or
unsubstituted arlyl am no up, ny two 4dj acent substituents may be

‘joined through tlheNqedi - ) Ang graup; RL to R4 each '

i ndependent |y rédpresd sypst or UnsytriRARAd al kyl group or a
substituted or {ungulb ‘ e W represents nickel, platinum

pal | adi um or copp X eﬁiese s a nitlrogen atom or &1)phosphorus
atom -61 ::x::x: c 2) wher-ei n to B4 gqach independently represent a
hydrogen atom la cyano group, an acyl grodp, a carbanoyl group, an

al kyl am nocar bonyl group, an al koxycarbonyl group, an

wherein Al to A® each independently represent a hydrogen
atom, a haldgen atom, a nitro group, a cyano group, a

' thiocfanate group, a cyanate group, an acyl group, a
carbamoyl group, an alkylaminocarbonyl group, an
alkoxycarbonyl group, an aryloxycarbonyl group, a

substituted or unsubstituted alkyl group, a substituted or

unsubstituted aryl group, a substituted or unsubstituted
alkoxy group, a substituted or unsubstituted aryloxy group,
a substituted or unsubstituted alkylthio group, a
-substituted or unsupstituted arylthio group, a substituted
or unsubstituted alkylamino group, or a substitutéd or
unsubstituted arylamino group, or any two adjacent
substitﬁents may be joined through the medium of a
connecting group; R! to R* each independently represent a
substituted or unsubstituted alkyl group or a substituted or
unsubstituted aryl group; M represents nickel, platinum,
palladium or copper; and X represents a nitrogen atom or a

' phosphorus atom.
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aryl oxycarbonyl group, a substituted or unsubstituted al kyl group, or a
substituted or.unsubstituted aryl group, or any two adjacent substituents
may be joi ned together through the nmedium of a-connecting group; and M
represents nickel, platinum palladiumor copper. .No particular
limtation is placed on the concentration of a commercially avail able
toning dye having an absorption band in the visible |ight region, though
it depends on the absorption coefficient of the dye, the color tone of
the transparent |am nate requiring toning, the color tone required of the
transparent | am nate hegcest he B‘opti cal filter for displays, the
visible light transm ttange ™ @ndyjt he Iike.(éyo or nore toning dyes having
~different absorption wa Iehgth in the vistble light region may be used
in conbination. As useg-Aiergi 5 thg2 erm "contain" neans not only the
state of a dye contained in the interior of a base material, but also the
state of a dye coated on a surface of a base naterial, the state of a dye
sandwi ched between base nmaterials, and the |ike. As used herein, the base

material 'vﬁ??l[@i/n g ¢ %@)éhOfinHIé@eﬁfc@mgV eRipresesit al dy(dAogeh t he
- transparent lamnate, the transparent nolded article (E) to which the

transpar end¢d@Mi Had pans PEsged ard hecy I aqseap end  carivdmeyl verowyera D), the
antireflection layer, the antiglare layer, the anti-Newon ring |ayer and
the hard gDyl admyedcaxiboriye dranspaaendlkokyedrpenye! i grofr) amich is used
to contain a dye and is contained in an optical filter .

aryloxycarbonyl group, a substituted or unsubstituted alkyl
group, or a substituted or unsubstituted aryl group, or any

two adjacent substituents may be joined together through the
medium of a connecting group; and M represents nickel,

platinum, palladium or copper.

_No particular limitation is placed on the
concentration of a commercially available toning dye.having
an absorption band in the visible light region, though it
depends on the absorption coefficient of the dye, the color
tone of the transparent laminate requiring toning, the color
fone required of the transparent laminate and hence the
optical filter for displays, the visible light trahsmitfance
and the like. Two or more toning dyes having different
absorption wayelengths in the visible light region may be
used in combination.

As used herein, the term "contain" means not only the
state of a dye éontained in the interior_of a base material,
" but also the state of a dye coated on a surface of a base
material, the state of a dye sandwiched between base

materials, and the like. As used herein, the base material
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for displays. In the transparent protective layer, the antireflection

| ayer, the antiglare |ayer, the anti-Newton ring |ayer and the hard coat
1ayer, a filmhaving the corresponding function nay contain a dye, or a
filmhaving the corresponding function nmay be forned on.a dye-containing .
transparent nol ded material. The dye-containing transparent nol ded
material nmay conprise a transparent plastic plate, a transparent polyneric
film a glass sheet or the like. As described above, the content of the
dye depends on the optical properties of the transparent |a 'nq&e and t he
opti cal pr@érqulﬁﬁlmrﬁé@gft}ﬁ\é%ﬂﬁme'ﬁIﬁ‘é‘?s?lﬁﬁte dQ%)pI‘?:l%/st: No

- particular. linmtation js placed on the nethod for . ing a e-cont ai ni ng
nol ded nat&FaniPaRLR sl BinptRe thedranspgient d?ﬁ/l‘gﬁa&t?%lfco]ld%oﬁ%&% hr ee

met hods maybe . enpl oyed. (1 t hod whi ch .conpris ' sin

t oget her ¥gh atqg‘i/e Wéﬁ%grﬁb%%bnﬁeiln ob%ﬁ%"%’stet?}(’: ;%%&ar{@

polymeric film (2 od, whi C ' ry ing- -63

conposi ti cPrF%%erﬁéJi‘%ﬁ ﬁlgér}gé%ygo) hn%o%%%éﬁe%@ itér%llz'pg?gé}lt pl astic

cplate, 2 LUANSPALANN BALYIRNG Lt {Liweon L S PRERSE SRS NRREG (3) A

nmet hod whi ch conprises incorporating a dye into an adhesive and using it
to make a SOPOSiY&r PlSStiKe PLPdspafefOMOBdeE MoteyrPdl C(F) Iwhich glsaiss

| am nate or the I'ike. First of all, in the method (1) which conprises
used to contain a dye and 'is contained in an optical filter
for displays. In the transparent protective layer, the
antireflection layer, the antiglare layer, the anti-Newton
ring layer and the hard coat layer, a film having the
corresponding function may.contain a dye, or a film having
the corresponding function may be formed on a dye-containing
traﬁsparent molded material. The dye-containing transparent
molded material may comprise a transparent plastic'plate, a
transparent polymeric film, a glass sheet or the like. As

- described above, the content of the dye depends on the
optical proberties-of the transparent laminate and the
optical properties required of the optical filter for
displéys.

No particular limitation is placed on the method for
making a dye-containing molded material by use of a dye.
For example, any of the following three methods may be
employed.
(1) A method which coﬁprises kneading a resin together

with a dye and hot-molding it into a plastic plate or a
polymeric film. |

(2) A method which comprises preparing a coating
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‘kneading a resin together with a dye and hot-nolding it, it 1is preferable
"to use aresin material which has as high transparency as possible when
formed into a plate or film Specific exanples -thereof include, but are
not limted to, vinyl conpounds and addition polyners thereof, such as

pol yet hyl ene, pol ystyrene, polyacrylic acid, polyacrylates,"
polyacrylonitrile, polyvinyl acetate, polyvinyl chloride and pol yvinyl
fluoride; polynethacrylic acid, polynethacrylate, polyvinylidene chloride,
pol yvinylidene fluoride, polyvinylidene cyanide; copolyners of vinyl
conpounds @mmp¢$H©i¢%eC%@ﬁ@bmhm%gac@ﬁ%ouﬁ@%,C%%Eh"%s Ei%Ql?dene
fluoride/trifluoroethyl ene popok%ner, Vgn%lidene lvmeric film or a
fluori de/ t BF2BFPAEPBET PYATHEC BHOFSme? HRANTPATTTI R YRSEHT def Vi ny
acetate copolynmer; fluorine-containing conmpounds such as

pol ytrifl ubFdRERGTEAL, 9 %%Ty?%??gfluoroethylene and pol yhexaf | uor oet hyl ene;

pol vam des such g3, ! g0 fo@h [ Oofic 1 801 V1 RE S5 PPy U8 ShfiE NG

pel ypepti de; pol as pol yethylene .t pol ycar bonat e;

pol yet her s, sughy, as; vBOLX@XYEBAGYL ENEo REk¥EhN¥bRPES DKL UB1a8€i OpYREOPY| Ene
-64 oxi de; epoxy resins; polyvinyl alcohol; and polyvinyl butyral. As to

the method,ofoRpksNge pHEyRELEESSLNG, t @NPRASEULEmindténdEOLthenhikenditions

and the |like may vary somewhat according to the dye used and the polyneric

nol ded article ropstidfitany,tbhe thsemetbodvelr) vhick ocwypusses|y enpl oyed

‘(i) a nethod in which a dye is added to a powder or pellets

- - kneading a resin together with a dye and hot-molding it, it

is preferable to use a resin material which has as high
transparency as possible when formed into a plate or film.
Specific examples thereof include, but are not limited to,
vinyl compounds and addition polymers.thereof, such as
polyethylene, polystyrene, polyacrylic acid, polyacrylates,
polyacrylonitrile,ppolyvinyl acetate; polyviﬁyl chloride and

' polyvinyl fluoride; pdlYmethacrylic acid, polymethacrylate,
polyvinylidene chloride, polyvinylidene fluoride, '
polyvinylidene cyanide; copolymers of vinyl compounds or
fluorine-containing compounds, such as vinylidene
fluoride/trifluoroethylene copolymef, vinylidene |
fluoride/tetrafluoroethylene copolymer and Vinylidene
cyanide/vinyl acetate copolymer; fluorine-containing
cdmpounds such as polytrifluoroethylene, -
polytetrafluoroethylene and polyhexafluoroethylene;
polyamides such as nylon 6 and nylon 66; polyimides;
polyurethane; polypeptide; polyesters such as polyethylene

_terephthalate; polycarbonate; polyethers such as

polyoxymethylene, polyethylene oxide and polypropylene
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for the making of a polyneric nolded article constituting the base, and
the resulting blend i's nelted at 150 - 350 C and formed into a resin
plate; (ii) a method in which a film is extruded by neans of an extruder;
or (iii) a method in which a raw filmis extruded by means of an extruder
and then uniaxially or biaxially stretched 2- to 5-fold at 30- 120 C to
forma filmhaving a thickness of 10 to 200 m Additives commonly used in
the nol ding of resins, such as ultraviol et absorbers and pl asticizers, nmay
be added during kneading. Al though the anpunt of qye a%@ed y. vary

accor di ng axidee ernstt peasom ot ey ghtl ALIMP 1y 21 RP L HBkness of the
polymeric nol ded article.being nade, the desired absorptivity, the desired
vi si bl e | igytyrakansmittance and the like, it usually ranges from1 ppmto.

20% by wei ght. Speci fi ¢ exanpl t he et i o i
‘preparing a coaﬁ%&%&ﬁfoéﬁ%éﬂ% "bgolgjtrllrae;’gmlc}}de fgn%?%g}eﬁglgc?rée%ﬁ#r@i ch a

dye is dissal ved in. bi nd - i .
O%éd‘gigcl’%nhl,r?‘%né (0§ .{t{cflﬁé (}ﬂdtvﬁc ﬂg&g@éf,@é’fy%mévﬂlﬁ epare a

coating c a netho € is pulverized to a

particl e siag, i id%S UM Ayd HOTERARE Scié pEEENt hoRFed etk It B

acrylic sion 1o prepare an aqueous coating conposition. In the former
method, a é&%ﬁéﬁéﬁﬁ]%é ressal i pewdverss tiae ree sidis usuadilyl iempleyieds,
ure

nglanine resins, ane resins, aromatic ester resins, polycarbonate
resins, alipha ifedgoiefwiichesidge bsoaddéd polyopekder resipsllefes yvi nyl
resins, polyvinyl alcohol resin, nodified polyvinyl resins'(e.g., '
for the making of a polymeric molded article constituting
the base, and the resulting blend is melted at 150 - 350 °C
and formed into a resin plate; (ii) a method in which a film
is extruded by means of aﬁ extruder; or (iii) a method in
which a raw film is extruded by means of an extruder and
then uniaxially or biaxially stretched 2- to 5-fold at 30-
120 °C to form a film having a thickness of 10 to 200 pm.
Additives commonly used in the molding of resins, such as
ultraviolef absorbers aﬁd plasticizers, may be added during
kneading. Although the amount of dye added may vary
according to the absorption coefficient of ‘the dye, the
thickness of the polymeric molded article being made, the
desired absorptivity, the desired visible light
transmittance and the like, it usually ranges from 1 ppm to .
20% by Qeight.
Specific-examples of the method (2) which comprises
preparing a coating composition and coating it include a
method in which a dye is dissolved in a binder resin and an

organic solvent to prepare a coating composition, and a

method in which a dye is pulverized to a particle size of
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.PVB and EVA) and copolyner resins thereof is usually used as the binder
"resin. As the solvent, there is used a solvent selected from hal ogenated
hydr ocar bons, al cohol s, ketones, esters,. aliphatic hydrocarbons, aromatic
hydr ocar bons, ethers and mi xtures thereof. Although the concentration of
the dye may vary according to the absorption coefficient of the dye, the
t hi ckness of the coating, the desired absorptivity, the desired visible
light transmttance and the like, it is wusually in the range of 0.1 to 30%
by wei ght based on the weight of_the binder resin., The conceniration of
t he bi nderseyesah méCH%%%F?ysiﬂrt%%s?aﬂﬁa gfsﬁefﬁegobgb?"wﬁ$§%_l%ased-on
the total weight of the coatiﬂg conposi tion., An acr¥lic.ggu£siqﬂ{q§§§d
aqueous coBPPRELLBNPOSPTFRATS 2NPPUP| GOBE PP PRTRE by A sper'sing a

| i zed d havj ng. ticl ' f t m, i d
oryiic enfrUieh Beberty Aureral So R Eed, £20n RaEhRsPIL el Lochher ©
conpositiong,  pu .hré‘éih'étr%&@%?ﬁeagggﬁrﬁgtSuﬁeéhaﬂat'fé’éiﬂéﬂt§roﬁ§1‘li@e added
to the aboVe ¥0a i hg composriron. - e coating conposition prepared .

accordi ng %9 8PYr85inkNepabousr#6aaEELREs TRENOL] i Bh&08E eFo Lo Be F LANSPAr ENt
pol yneric |Fn1 a transpgrent resin plate, a glass sheet or the |ike by

means of arbain§9ahLbmatibl pdey6vaten, rassps) p6dgvenylaresyesse coater, a
die coater, a spray gun or the |ike. Thus, there is obtained a
dye- cont ai pbhgvbage abebvRolakresin,omddiftiedppoligeinyheresaned(sugf ace, a
-PVB and EVA) and copolymer resins thereof is usually used as
the binder resin.

As the solvent, there is used a solvent selected from
halogenated hydrocarbons, alcohols, ketones, esters,
aliphatic hydrocarbons, aromatic hydrocarbons, ethers and
mixtures thereof.
| Although the concentration of the dye may vary
according.to the absorption coefficient of the dye, the
thickness of the coating, the desired absorptivity, the
desired visible light transmittance and the like, it is
usually in the range of 0.1 to 30% by weight based on the’
weight of the binder resin. The concentration of the binder

' ‘resin is usually in the range of 1 to 50% by weight'based.on
the total weight of the coating composition.

An acrylic emulsion-based aqueous coating composition
may similarly be prepared by dispersing a pulveriied dye
(having a particle size of 50 to 500 nm) in an uncolored .
acrylic emulsion coating material. Additives commonly used
in coating compositions, such as ultfayiolet absorbers and

~antioxidants, may be added to the above coating composition.
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protective |layer may be fornmed on the coated surface, or a transparent
resin plate, a transparent polyneric filmor the |I|ike my be bonded to the
coated surface. Moreover, cast films are also within the scope of this

met hod. In the nmethod (3) which conprises incorporating a dye into an
adhesive and using it to nake a conposite resin plate, a conposite resin
.film a glass lamnate or the like, there may be used comon adhesives for
resins, such as silicon-based, urethane and acrylic adhesives; and well -
known transparent adhesives for glass | am nat such . polngnx}fbutyra

(PVB) adhesi ves B GQatAnhEMBRA 1 kR a?reepﬁ’%sﬁl\)?‘%‘hqﬁre ’f’i‘/%st?o Rihg an
dhesi \ t ai ni 0.1to 30%Db | ght d [
Dl ates a Vs shoYarderi bR dhrthet Lo rronred PRt tERRSEREERE )" oF aes
heet , | ic  fi , | yneric fil
Sheet s "arbS DOREIE bobt net " CEATERATRAE FRELN, B1EEEta 00t EDs Shedt 55
conposi te onreii L@ OF 35S ANLORLEL OF at BEadib KEoalEE, 8k 05gR1 d
athrfig s oy bon

adhesi ve ¢ ye may be.used to vari ous nenbers such as the

transparent,l 8o} No Creddfee 1EAMEOR! CRl aTB! EBdeat| | 8] Spkly §onWbichhehe
transparent - faminate Ts bonded, the transparent proteciive |ayer (D)

the antireflgeti ophddY&herdd & ABBH A | 2YBfe-ddietfiting .Bdesd on ring | ayer
and the dye-containing transparent nolded naterial (F). Mreover, optical
filters fopapbasan. dimplcndenit prsteédtecio dbdaodd i suefesse near -i nfrared
radi ation from plasnma displays in the-wavel ength region of 800 to 1,000
nm protective layer may be formed on the coated surface, or a
transparent'resin piate, a transparent polymeric film or the
like'méy be bonded to the coated surfacé. Moreovef, cast

films are also within the scope of this method.

In the method (3) which comprises incorporating a dye
into an adhesive and using it to make a composite resin
plate,_é composite'resin film, a glass laminate or the like,-
there may be used common adhesives for resins, such -as
silicon-based, urethane and acrylic adhesivesf and well-
known transparent adhesives for glass laminates, such as
polyvinyl butyral (PVB) adhesives and ethylene-vinyl acetate
(EVA)  adhesives. Using an adhesive containing O;l to 30% by
weight of a dYe, transparent resin plates, a resin plate and
a pol&meric filﬁ, a resin plate and a glaés sheet, polymeric
films, a polymeric film and a glass sheet, or glass sheets
. are bonded together to make a composite plastic_platé, a

composite polymeric film, a glass laminate or the like.
The aforesaid adhesivevcontaining a dye may be used to

bond various members such as the transparent laminate, the

transparent molded article (E) to which the transparent

-67-



If it -is necessary for this purpose, two or nore dithiol conplex conmpounds
of the above general fornulae (1) and/or (2) may be used in conbination.

| f desired, one or nore other near-infrared absorbing dyes may be added
thereto. Furthernore, in order to obtain an optical filter for displays
having a desired color tone in addition to near- infrared blocking ability,
one or nore toning dyes having an absorption band in the visible Iight
region may be added thereto. In order to inprove the light resistance of a
dye- containing optical filter for displays, a transparent film _containing
a W absorbéminﬁﬁé.?SabQNd%@tthefFF?E??aﬁﬁythrOB%ﬁgéﬂet%%Y%?o(B?'a W |

absorber, together with the d e§s%, y be.incorporated égerei to. The
'constructiBheo?anF?Eé?cF+?Pe¥§ ?br HF%p?E?ég?ﬁreagﬁ%?ﬁan EWEH T he

t i ' difi ired. . Th t |, hat
Bnd opt i caNePEPRoF LRy ofaYaFsprdy En8r ayRECEhEEtnt 0 eEARPRAPLEL o BILEFTE

near- infrared blocking ability. Mreover, the optical filters for
di spl ays o?aﬁﬁglégetgﬂf invention are less liable to -68 deterioration by

environmental f aghss,SHChoge; S i1 VersNEsk Nkl i spBsysogmar ed vi th

near-infrared cutting-o ters using common organi c dyes alone to bl ock

near- | nfracqd;radi 8bi BllockUs hBERYE! ReaBliAerdkbdi phasatpbRxfreRMPOUNdS of
t he above general forrmulae (1) and (2) have excellent environnental

resi SFanceplQQﬁlhcaisf)lh%QV snf fhe Wheelargthhre§ieneotesso!l tabl 000 nm.

deterioration can al so be
If it is necessary for this purpose, two or more dithiol
complex compounds of the above genéral formulae (1) and/or
(2) may be used in combination. If desired, one or more
other near-infrared absorbing dyes may bé added thereto.
Furthermore, in order to obtain an optical filter for
displayslhaving a desired color tone in addition to near-

' infrared blocking ability, one or more toning dyes having an
absorption band in the visible light region may be added
thereto.

In order to improve the light resistance of a dye-
containing optical filter for displays, a transparent film
containing a UV absorber (i.e., a UV cutoff filter) may be
bonded thereto or a UV absorber, together with the dye(s),
may be incorporated thereinto.

The construction of optical filters for displays in
accordance with the present invention may be modified as
required. The transparent laminates and optical filteré for
displays of the present invention have excellent near-
infrared blocking ability. Moreover, the optical filters

for displays of the present invention are less liable to
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pbt ai ned when such a conpound or a m xture of such conpounds is used as a
dye. Accordingly, the. transparent |am nates and optical filters for

di spl ays of the present invention can preferably be used as near-infrared
cutting-off filters. The above-descri bed construction of transparent

| am nates and optical filters for displays in accordance wth the present
~invention are explained belowin greater detail. FIG 2 illustrates a
transparent lamnate 10 in accordance with.a preferred embodi ment of the
present invention. This transparent |am nate 10 co rlses a transparent
sybstrat e detesagrating by anﬁér9ﬁﬂﬁpéai|fﬁFBPrstﬁBC ﬂé huR§dityy anspar ent

electrically conductive layer (i.e., tra ar ent, It l.aye
di sposed oheéﬁeaﬁﬁj6F9h§urP§cEOBPaF?Qn§bﬁ e pagsuhs FﬁFEd % L?Fﬁﬂggggent

| ect I duct I 12 d t f
P gh- 1 ef r actAGEEF nbEkhE: A eépeafbﬁpm HEver 419355 ngfhrﬁé Fstal film
| ayers 14 aI ernatel OQtEQS ﬁégéégéa %q?é§q9 fate 11.
n ayers

-Typlcally, 5ﬁ refrac IvVe- ranspare consist

essenti al | i pdi o] [ S S ilver or
a 5|Iver-§8ﬁ 8Fﬁ§ﬁgag| Hb é ﬁs?hgghﬁkagtkgkg X?%a % a?gﬁtk§?aﬁ§xgte 10,

the three Eﬂﬁ&éh1Eh|t”bh§¥§bﬁmaﬂtanerteg&a”eanba spelcalvway1tbat Ebe middle
nmetal filmlayer 14 is thicker than the ot hér et al filmlayers 14. FIG 3

iIlustrategigplapki ¢hlichi hver 168 diaplaysoi Betaecordanea mahhaasprbéerred
enbodi nent of the present
obtained when such a compound or a mixture of such compounds
is used as a dye. Accordingly, the_transpareﬁt laminates
and optical filters for displays of the present invention
can preferably be used as near-infrared cutting-off filters.
' . ' - The above-described construction-of transparent .
laminates and optical filters for displays in accordance
with the present invention are exbléined below in greater
detail.

FIG. 2 illﬁstrates a transparent laminate 10 in
accordance with a preferred embodiment of the present
invention. This tfansparent laminate 10 comprises a
transparent substrate 11 consisting of a polymeric film or
the like, and a traﬁsparent electrically conductive layer
(i.e., transparent multilayer'film) 12 disposed on one major
surface of transparent substrate 11. Transparent
electrically conductive layef 12 is formed by laminating
four high-refractive-index transparent film layers 13 and.
three metal film layers 14 alternately on the major surface
of transparent éubstrate 11. Typically, high-refractive—

’ index transparent film layers 13 consist essentially of
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invention, which.is nade by using transparent lamnate 10 illustrated in
FIG 2. The major surface of transparent |am nate 10 opposite to
transparent electrically conductive |ayer 12 is bonded to one nmjor
surface of a transparent nolded article 30. To the other mmjor surface of
transparent nolded article 30 is bonded an antireflection |ayer 51
tonprising an antireflection film To the surface of transparent
electrically conductive |ayer 12, .except its peripheral region, is bonded
a transparent protective layer 40. On the peripheral region of the surface
of transpaieﬂitumepééti?i-ca*ﬂfPSfaJeoﬁialhEtl@EGF%yg‘? qonshft pocti bR XX id for ned
so as to cover the side faces_of transparent electr%%%II%/Efl conductive | ayer
d

12. El ectr®#éveD-€8RtALAING ALY -ant tRevELIVSLER LR RFRPE Nt
electrically conductive | aye 12. Th -di,nmensi onal _shape_of ,el.ectrod
20 is ;s'sﬁgmh"aF% béatﬁ?yFﬁrﬁepWEEHE %&gﬁlQ?YS%ng?cﬁ§Fh?8r889ié§f ;?Ifer
for displays |{s_to_be nted is V| . ' | . o]l f th
Soreon i ¢ Bogh sl Badr EBFT SRE haaRl B kERdIO R P T BINIY, 1o ERIERE,DT | 1O

eIectrical%ﬁagggggcgkﬁgrlﬁggglgki%hhga L3smg 4di spl ay cones into el ectrical

contact w el ectrode e optical filter. for displays when the

~optical filter fpggdi gpkay§stsabBYNhAdopRithe Rhiacee dbgphayplage ihat the
.grounding of transparent electrically conductive layer 12 is effected.

Mor eover, Qy¥caeaancel wathr anpreifkeredeshbod imeatopifi ¢éde presentfor displ ays
and the screen of the display are electrically connected w thout |eaving
any .spaceihtenehehyeehichoishahde bgrkesdngeduwanisparent| dakagete 10
illustrated in FIG. 2. The major surfacé of transparent
laminate 10 opposite to transparent electrically conductive
layer 12 is bonded to one major surface of a transparent
molded article 30. To the other major surface of
transparent molded article 30 is bonded an antireflection
léyer.Sl comprising an antireflection film. To the sqrface
: of transparent electrically conductiQe layer 12, except its
peripheral region, is bonded a transparent protective layer
40. On the peripheral region of the surface of transparent
electrically conductive layer 12, an electrode 20 is formed
so as to cover the side faces of trénsparent electrically
conductive layer 12. Electrode 20 contains a metal and
serves to groundﬁtransparent electrically conductive layer
12. The two-dimensional shape of electrode 20 is as shown
in FIG. 1. .If a plasma display on which this optical filter
for displays is to be mounted is provided on a peripheral,
region of the screen withlan'electriCally conductive layer

for grounding purposes, the electrically conductive layer of

the plasma display comes into electrical contact with
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el ectromagneti c waves can be-achieved. In order to protect transparent
electrically.-conductive layer 12, it is inportant that no space is |left
between the part of transparent electrically conductive |ayer 12 covered
with transparent protective |layer 40 and the part of transparent
~electrically conductive layer 12 covered with el ectrode 20. According to
use and nounting nethod, the optical filters for displays of the present
invention can be broadly classified into the follow ng four-types.
However, it is to be understood that the present invention is not limted
thereto. ¢lgctrede s20tighethe eptibprl chilterifer fdisplays ayRenvki®h has

el ectromagnetic shielding ability and pear- infrared cuttjn -off.ability
and is moWwRECab thbten fRF ALSPLI¥T ot PARRES? 9% ?%eCBL?gE? ieRLRYr face

f th f. di spl . (2 d ' i cal fi I '
i splaye.  Souiieh it Sremiaungimb PSP ety oo SefPrEQA LER celodChibeL, oo

Sy 10 O {agPL 135 80 b LT ARV oy TR S Hmd ERROT 11 22

away from surface o e scréen.of - : ir pe is

an opticalndiblel {RL hopaySei YELeneORSANERI oy ol 4R CEhEUbEL8Bn 0bE AbITi Ly

and i s nount ed so t a major surface thereof is in cont act mqth the
surface Oftﬁé‘edﬁﬁ'ifﬁﬂ Sfe deTbSPL f¥allf) conhoetsd WYPRohE BBa®PhyCahyfilter
as ne

for displays which ar-infrared cutting-off ability and is nounted
~space therebetween, so that a marked reduction in leakage
electromagnetic waves can be achieved. Ih order to protect
transparent electrically conductive layer 12, it is
important'thaf no space is left between the part of
transparent electricaliy conductive layer 12 covered with
transparent protective layer 40 and the part of transparent
electrically conductive layer 12 covered with eleqtrode 20.

According tb use and mounting method, the optical
filters for displays of the present invention can be broadly
classified info the following four types. However, it is to
be understood that the present invention is not limited
thereto. | |

(1) A first type is an optical filter for displays _'
which has electromagnetic shielding ability and near- |
infrared cutting-off ability and is mounted so that a major .
surface thereof is in contact with surface of the screen of
a display.

(2) A second type is an optical filter for displays '
which_has electromagnetic shielding ability and near-
infrared cutting-off ability and is mounted so that a major

surface thereof lies away from the surface of the screen of
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so that a major surface thereof lies away fromthe surface of the screen
of a display. Now, according to each of the above-descri bed nounting

“met hods, transparent |am nates and optical filters for displays in
-accordance with preferred enbodi nents of the present invention are
described below with reference to the acconpanying drawings. In the case
of the aforesaid type (1), when the display has an electrically conductive
| ayer for grounding purposes in the side of the display screen, the
optical filter for displays in which the transparent protective 1ayer
functions eagdlimplani - Newton ring layer. is usually nmounted on the display

so that the electrode of the filter faces, the display. If. .anoptical
filter for displ@js 2aghiggbhyRe, 8 @n ?Hts“if’geﬁ]i‘%’? £ orﬂjlés’spel Y5

(metal -containing electrode 20 and trans nt. protective.

40) / t r anspdirieh hasrinpae 4oiia pf'a"rtetn’tn%%éaa Yoy ean%dga?i%lﬁnetﬁdecti on
Jayer 51 in that ‘order, as viewed fromthe . displ [ de. Al enpat i vel y,
antirefl et drhd by MBICTRAHACS S HR bﬁ/"gaﬁpa%?%%%?ew ayer 52 as shown
in FIG 4. - On the oth doposparent protective layer 40
does not fiicti%n %€ %rhé asﬁ(g]f%%g\?\%%\r,\@ﬁlngﬁ%ier, an anti- Newton ring |ayer

41 is further bonged, t@, {FaNSRpE s RPIEstivs | sypted s dixpimysn FIG 5.
In this case, th optical filter for displays is conposed of (el ectrode

20-and  angi i MEVRAD fiede-1Riesrdd)éttamsgacentalpt biegtane imyrounted

- 40/ transparent |am nate 10/transparent nol ded article :

o so that a major surface thereof lies away from the surface
of the screen of a display.

Now, according to each of the above-described mounting
methods; transparent laminates and optical filters for
displays in accordance with preferred embodimentslof the
present invention are described below with reference to the
accompanying drawings.

" In the case of.the aforesaid type (1), when the
dispiay has an electrically conductive layer for grounding
purposes in the side of the display screen, the optical
filter for.displays in which the transparent protectivé
layer functions as an anti-Newton ring layer is usually
moﬁnted on the.display so that the electrode of the filter

. faces the.diéplayl I1f an optical filter for displays as'.
| shown in-FiG. 3 is used, it is composed of (metal-containing
: electrode 20 énd transparent protective layer
40)/transparent laminate 10/transparent molded article
30/antireflection layer 51 in that order as viewgd from the
display side. Alternatively, antireflection layer 51 may be

replaced by an antiglare layer 52 as shown in FIG. 4.
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30/antireflection layer 51 in that order as viewed fromthe display side.
Of course, antireflection |layer 51 nmay be replaced by an antiglare |ayer
52. Moreover, when the display has an electrically conductive |ayer for

" groundi ng purposes in the side of user, the positional relationship

bet ween transparent nolded article 30 and transparent |am nate 10 may be
reversed. In this case,: if the transparent protective |ayer functions as
an antiglare layer or an antireflection layer, the optical filter for

di spl ays is conposed as shown in FIG 6 so that it consists of anti-Newon
ring layer 53/trGmsiges ertthem|ldodl, arher|erBoIRFRERY PR CT BN hatayer

10/ (transparent protective |ayer 40 and netal -containjng el ectrode, 20) in
that order4é@sdoes cell FurmhioR aF s ANkl Rewten (Fing pL¥eE  RHtIt Ve

| ayer 40 does not function as_an apti Iarebla er or an antireflection

| ayer, theNpeeRaFing | tayey ol d’r%pf‘é’i/‘gh %‘#b SEY SERUHRWETh FIG 7 so

that it | St f ti- ' | 3/ I d ticl
30/ 1 r anspP BT SH B e 1 ARCEIERE B cLERLi Vo 10t SPCSH (8T | ect  on
I 42 d netal ; t ai ni I de.- 43~ | h Al d
trom the deRay sFLcel FrEMBFThy Ta (omeptad bl Pl gecRiasat A

repl aced Q%n@f-?%?ﬁ&ﬂlf{ﬁ |f¥§§r4?}fﬁtfgﬂ¥ﬁafénf|§%o§eciﬂvéhﬁaﬁ@ﬁe of the

aforesaid type the optic ter for displays is not brought into
contact W 4§/t PensparéRcel hindee ST6 LeRaRépiéntli fiPladyd dBticIesult, it is

unnecessary to forman anti-Newton ring |ayer or cause the
30/antireflection layer 51 in that order as viewed from the
display side. Of course, antireflection layer 51 may be
replaced by an antiglare layer 52.

Moredver, Qhen the display.has an electrically
conductive layer for grounding purposes in the side of user,
the positional relationship between transparent molded
article 30 and transparent laminate 10 may be reversed. In
this case, if the transparent protective layer functions as
an antiglare layer or an antireflection layer, the optical
filter for displays is composed as shown in FIG. 6 so that
it consists of anti-Newton ring layer 53/tranSpareht molded
article 30/tranéparent laminate 10/(transpar¢nt protective
layer 40 and metal-containing electrode 20) in that order as

' viewed from the display side. If transpérent protective
layer 40 does not function as an antiglare layer or ‘an
antireflection layer, the optical filter for displays is
composed as shown in FIG. 7 so that it consists of anti-
Newton ring layer 53/transparent molded article

30/transparent laminate 10/transparent protective layer

40/ (antireflection layer 42 and metal-containing electrode
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transparent protective layer to function as an anti-Newton ring
- properties. Instead, it is necessary to inpart antireflection properties.
or antiglare properties to both mjor surfaces.of the optical filter for
di splays. If transparent protective |ayer 40 functions as an
antireflection layer or an antiglare layer, the optical filter for.
di spl ays is conposed as shown in FIG 3 or 4. However, it depends on the
position of an electrically conductive |ayer for grounding purposes to
‘decide which major surface of the optical filter for displays is made to
face the ﬁos)pllay.thl&t m@%ﬁﬁ{l%%fefcqumtheaf@rsgﬂmd ot function as
an antireflection layer or an antiglare  layer, anti-Newon ring.layer 53
{nﬁy be {_eﬁilé'(%“dl f_lla(f)f‘-"zﬁ'l]cy_'ar‘?g}trlélquelcﬁq ’}a]SPéPFG}/%luor’“aé’n bfnﬁedﬁr}frcee <‘R)’e¥a“52 in
e optical filters for displays shown i | Gs. 7.and 8.' However, it nm
be arbi t r ANMUXFIRKE JEYSHi‘h 3ty °"§'hr1frhcfghf‘of the optical filter for d

di splays is nmade tq,face the Lspl 1 f I I d type
( :;»)4 t he opti caﬁ[n %}ﬁ é:rasfeorOfdicjcshp éaflfgdrrée%dldqn%t a\e}ez())<’;{ntée}%eg:ch rolg‘sed‘:i | f %/ﬁe
- t ranspafrel {d Y '&th S; | =gt rd | ayer,
the optica ﬁ%ﬁ g&; gfléﬁl?a%iyg il{sé%ggrrl;)osed@alsﬁbs?\éc};v\r}wt I n FVIQLrGth gﬁ}g% th)altt It

consi sts QfyAf ANS RS &He AT ¥ ENAYEIsPHHY ] AASPAr @Rsullal Hal &s
10/transparent nolded article 30/antireflection |ayer 51 in that order as

viewed frapidwedisn) ao Sickam Adtanefdestion thyerldienmyr dmsepeced by
an antiglare layer 52.  If the transparent
transparent protective layer to function as an anti-Newton
ring properties. Instead, it is necessary to impart
antireflection properties or antiglare properties to both
major surfaces of the optical filter for displays.

If transparent protective layer 40 functions as an
antireflection layer or an antiglare layer, the;opticai
filter_for,displays is composed as shown in FIG. 3 or 4.
Ho%ever,.it depends on the position of an electrically
conductive layer for grounding purposes to decide which
major surface of the optical filter for displays is made to
face the display. If transparent protecﬁive layer 40 does
not function as an antireflection layer or an antiglare

' : layer, anti-Newton ring layer 53 may be replaced by an
antireflection layer 51 or an antiglare léyer 52 in the
optical filters for displays shown in FIGs. 7 and 8.
However, it may. be arbitrarily decided which major surface
of thé optical filtep for displays is made to face the
.display.
| In the case of the aforesaid type (3), the optical

filter for displays need not have an electrode. If the
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protective | ayer does not function as an anti-Newon ring |ayer, an
anti-Newton ring |layer 41 is bonded to transparent protective |ayer 40 as
shown in FIG 10. In either case, transparent protective |ayer 40 is
formed so as to-cover the whole surface of transparent |am nate 10,
including the side faces thereof. In the case of the aforesaid type (4),

If the transparent protective |layer functions as an antireflection |ayer
or an antiglare layer, the optical filter for displays is usually conposed
of (antireflection |layer or antiglare |ayer)/transparent '

| ami nat e/ t taMSFREEEN thPIr@d@C tdime diag/eTarftincdfions iasn amdtt ioNeHay| ar e

‘layer) in that order. Wen a near-infrared absorhing dye and/or t oni ng
dye are udddg dayed ofthiec QPG lefd tGT d‘1°§3plddf’§’qt?fygst He ;‘froé'?é)rﬁeda as

i nvention, the dye( be incqrpqorated.into one. or re of the
above- descSo& &%M%céﬁstqht%i g S 153‘51 io?;?hmstpeqrsﬁn%gr a

t ransparent | ded mat.eri al ,containi _dV: .ched
- bet ween amPrg Jeé%elr‘{te ()lr?é'serof4(b tHe s o%[\gliree-n eglc‘?r |l§l€éa})eeln®yn/e‘%%s. iE(;qér@neq{zarrpI e,

hen the  Radanenaienl MiLERi IOl YIG0™ o AMANILRE o | o

| ayer or an antiglare layer in af or esal pe (2), the optical filter

for displaysd faiePAlR) SlRelr adeira®debtaBaPARGBE BLORWAG! I Ve
Iayer)/traﬁ?ﬁ%&gﬁt anﬁ%ﬁfé?%ﬁ?ﬁgtarent noldé5 ar?icle/dye?containigg

t ranspar ent, "l dEd ¥y A @ilg1eideatdyar |syer 1¢r thantirghaparkayer) in
that order as viewed fromthe display

protective layer does not function as an anti-Newton ring
layer, an anti—Néwtoh ring layer 41 is bonded to transparent
protective layer 40 as shown in FIG. 10. In either case,
transparent protective'layer 40 is formed so as to.cover the
whole surface of transparent laminate 10, including the side
faces thereof.

In the case of the aforesaid type‘(4); if the
transparent protective layer functions as an antireflection
layer or an antiglare layer, the optical filter for displays
is usually composed of (antireflection layef or antiglare
layer)/transparent laminate/transparent molded
article/(antifeflection layer or antiglare layer) in that
order.

Whenla near-infrared absorbing dye and/or a toning dye
are used in the optical filters for displays of the present
invention, the dye(s) may be incorporated into any one or
more of the above-described elements constituting the .

: optical filters, or a transparent molded material containing
the dye(s) may be sandwiched between any adjacent ones of

the above-described elements. For example, when the
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side. In this case, a filmhaving antireflection properties or antiglare
properties may be formed directly on the dye- containing transparent nol ded
material, or a filmhaving such a function nay be bonded thereto.
General ly, when a transparent |am nate or a polyneric film having any of

t he above-described functions is bonded to a transparent nolded article
conprising a-transparent resin, or when the optical filter for displays so
made is exposed to heat fromthe display or the environnment during use,
the optical filter for displays may be warped. Accordingly, it is

essenti al tiF BHERAIHEMRR RS tHdte tlaye danGiaiiias W PR ARG ICT i Im
T L R i AR I, L,
botl sur ags s P, 008 SIAES s dRLAR o MBS DS |
.Especially ot {)chrtat}]%é)ceg%téq alé)rfoi}%%cq{oi\feorlaq}%w[&yrsan L%tnetd on a display is

war ped towa e u I Bility o he T nmeage 1s reduced. Moreover,
when the - 36, nld it fdddeirdrt ol iSRS RS Hupllidal g dmyer, a blur of
t he i mage ma;abe tgusedl.égﬁ\r trﬁ{a af oresai d ty;g]ky?%q, t he l'anltr}%a!Newt on ring

layer usualdandpasreit! i) 1R MaREAild 165 antl Ad¥ 1ec@%h ldydher - antiglare
| ayer fornmed on the user-side major surface of the optical filter for -

di'spl ays hamtanrjliaddeWafer) N pHCdids; ad Riiewad ifa®dm fild efidplraydi spl ays
may be used by bringing any : '

side. In this case, a film having antireflection properties

or antiglare properties may be formed directly on thé dye-
containing transparent molded material, or a film having

such a function méy be bonded thereto.

Generally, when a transparent laminate or a polymeric
film having any of the above-described functions is bonded -
to a transparent mdlded article comprising a transparent
;esin, or when the optical filter for displays so made is

!éxposed to heat from the display or the environmént during
use; the optical filter for displays may be warped.
Accordingly, it is essential to bond them so as not to cause .
wérpage. When a polymeric film is bonded, it is important
to bond.it while balancing the forces (sdch as film
.ténsions) exerted on the transparent molded article with
respect to both surfaces, and not only one surface, thereof.
'When.no bonding is made, it is important that the
transparent molded article is not warped.

Especially when the optical filter for displays

mounted on a display is warped toward the user, the

visibility of the image is reduced. Moreover, when the
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desired side thereof into contact with the surface of the display screen.
Thus, it is preferable that an anti-Newton ring layer is fornmed on either
side of the optical filter for displays. In such a case, it is advisable
to examne the direction of warpage of the optical filter for displays

and nount it in such a direction that it cones into contact wth the main
body of the display without swelling toward the user. FIG 11 illustrates
an exanpl e of such an optical filter for displays. In this optical.filter
for displays, a first anti-Newton ring |ayer 41 transparent protective
| ayer 40, QpﬁﬂﬁﬁépéﬂéﬁﬁrléﬁFnQﬂéPi@ysa%ﬁﬁaﬁ§pépéﬁ91ﬁ6?dééYe£vtchéu§0 and a
second anti-Newton ring | ayer 53 are | am nated in that order. The opti cal
filters foPIditd® 49@98f maNe bEr £8¥5€9-i nventi on may be subjected to any

d df ' d h h I
e Lﬁum?ﬁge 22'&5&%?*% aPRESErat: FARE Ad vt KBS FRELAIPFCBE FAOdstBPEL Y
the user. WuBany) Uil atd g?gog)%rml@%ed ?ﬁ/bwfsséé‘?& i pufgce, col or

and nethod enp o thi reover, they may further be

wor ked, for, ' | @l Qe n t%msqs}fqbéplo@y%h
FurthernDre %?%ﬁgﬁgyl%gega§§%3ﬁg%gﬁhf?ﬁ asﬁguggpfuﬁé PI ©

.phase-di f f epRrieaif ifimtedr fole dllls aly® halgaantlin®eqitont &anu?ebp@@tabga
circularly polarizing filter, ey can further suppress reflected |ight
fromthe ditmlsabpaﬂidaiarfdmmvuf@e dilsp leayse magnbeopisiedaby birlingieg Sngce
the optical filters for displays of the present
desired side thereof into contact with the surface of the
display screen. Thus, it is preferable that an anti-Newton
ring layer is formed on either side of the optical filter
for displays. In such a case, it is advisable to examine
the direction of warpage of the optical filter for displays
and mount it in such a direction that it comes into contact
‘ with the main body of the display without swelling toward
‘ the ﬁser. FIG. 11 illustrates an example of such an optical
filter for dispiays. In this optical filter for displays, a
first anti-Newton ring layer 41, a transparent protective
layer 40, a transparent laminate 10, a transparent molded
article 30 and a second anti-Newton ring layer 53 are
laminated in that order.

The optical filters for displays of the present
invention may be subjected to any desired frame printing in
order that, when they are mounted on displays, the mounting
assembly, the electrode and the like will be invisible to,
the user. No particular limitation is placed on the shape,

surface,_color and method employed for this frame printing.

Moreover, they may further be worked, for example, to make



I nvention have a high visible Iight transmttance, they do not detract
fromthe definition of displays and have excell ent el ectromagnetic
shi el ding characteristics for blocking el ectronagnetic waves emtted from
di splays. and considered to be harnful to health. Moreover, since they
efficiently cut off near-infrared radiation, in the wavelength region of
about 800 to 1,000 nm energing from plasnma displays,. they exert no
adverse influence on wavel engths used in optical conmmunication by _
transm ssion_ systens or the |ike, and can hence_prevent the pal function

af i nfrar edol@sotferc Punsiingr $hesy of disPdRve -eqbiPpRBREMPRE ¢ hE they

nei ghbor hood thereaof,. Furthernore, they hgve good  weather resistance and
envi r onmen@3® Héﬂ%&gﬁﬁbﬁthbawgpﬁ gdz1 %ﬁngeétP@ﬁsﬁfgﬁgéﬁﬁg?Fea&ﬁﬁﬁﬁare
properties and/or ,anti- Newaon.rin I Lties. nples:. _Th I nt

I nvention F?lgﬁ$iﬁ' 9 FPU%PF?E&dtg%r%ﬁ%P?hefgﬁﬁ&%ﬁ%@ §§ZﬁpFé§%“ﬁ8%§$ér

these exam%ﬁxéﬁﬁﬁ #@Pkﬁﬁgﬁ e t%%@sk%%e%u&%h%E”%O Fﬂ%s%cqgﬁlgkt%%eli ht

i nventi on. nésses“given'in the ow ng exanpl es an

Tha 1 1m 1 A e B R e sl y
under the sgmeddd.mform ng conditions, and are not val ues obtai ned by
actually measuring the thicknesses of the filnms, fornmed in these exanpl es
and conparative @iage ehe optadplle filAessr dotgdiepdaysgodt the PCespatt ering
process, an I TO ' _ '
invention have a high visible light transmittance, they do - .
not detract from fhe definition of displays and have
excellent electromagnetic shielding characteristics for
.blocking electromagnetic waves emitted from displays. and
considered to be harmful to health. Moreover, since they
efficiently cut off_near-infrared radiation, in the
wavelength region of about 800 to 1,000 nm, emerging from
plasma displays, they exert no adverse influence on R
wavelengths used in optical communication by transmission
systems or the like, and can hence prevent the malfunction
of infrared remote controllers for electronic equipment in
the neighborhood thereof. Furthermore, they have good
weather resistance and enQironmental resistance, as well as
antireflection properties, antiglare properties and/or anti-
Newton ring properties.
Examples:

| The présent invention is further illustrated by the,
following examples. However, these examples are not to be

construed to limit the scope of the invention. The film

thicknesses given in the following examples and comparative
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film(40 nmthick), a silver film (10 nmthick), an ITOfilm (80 nm
thick), a silver film (15 nmthick), an ITOfilm (80 run thick), a silver
film(10 nmthick) and an ITOfilm (40 nmthick) were |am nated, in that
order, on one major surface of a biaxially stretched pol yet hyl ene
terephthalate film (50 mthick). Thus, a transparent lamnate in
accordance with the present invention, having three netal filmlayers and
four high-refractive-index transparent film |ayers, was formed. The ITO
filnms constituted the high- refractive-index transparent film]layers, and
the silver eXanmkesc g iYakuas A ned| from ffheyeekatiorshi betwremer e
formed by using an indiumoxide/tin oxide sintered body [conposed of In2C3
and Sno02’ i rFhe riilm tridtness @and ohhe Lilnneormingtt Hig ah 9N BEYen

gaseous m xture (with a total. pressure of_ 266 nPa and a partial pressure
of oxygen cﬂrqo*’l‘?(%'}-{"al)yég’ e s nél]d%t'sfm?ﬁ’e“%i“?c?/é‘?”f’rcﬁ) L 3% ned by

using silver_,as t:he target. a% ar go ){V\A h a total. pressure of 26
nPa) as thenostp J‘ta}leurelsn gc’bg-'aasl.n abrﬁ)?aec A in hnééas%unlém ?ll-hheer t;"sl_hslclsjﬁnel':‘e’xsaerrspIoepl,

(30 nm  thi iy oo (el R e mded ar Redid e Mdmilesy T o

silver filpyfakpyynthick) and an ITOfilm (40 nm thick) were lamnated, in
that order, on one najor surface of a biaxially stretched pol yet hyl ene

terephthal ate filABdR@Aing tdd K magHdtomn BU AR S nd PHIRIS | Ian ITO

accordance with the present invention was forned. This transparent

| am nate film (40 nm thick), a silver film (10 nm thick), an ITO film
(80 nm thick), a silver film (15 nm thick), an ITO film (80
nm thick), a silver film (10 nm thick) and an ITO film (40
nm thick) were laminated, in that order, on one major
surface of a biaxially stretched polyethylene terephthalate
film (50 pum thick). Thus, a transparent laminate in
accordance with the preéent invention, having three metal
film layers and four high-refractive-index transparent film
layérs, was formed. The ITO films constituted the high-
refractive-index transparent film layers, and the silver
films constituted the metal film layers. The ITO films were
formed by using an indium_oxide/tin oxide sintered body
[composed of'In203 and Sn0O,; in 'a rafio of 90:10 (wt.%)] as
the'target and an argon-oxygdgen gaseous mixture (with a-total
pressure of 266 mPa and a partial pressure of oxygen of 5
mPa) as the sputtering gas. The silver films were formed by
using silver as the target and argon gas (with a total
pressure of 266 mPa) as the sputtering gas.
Example 2

In the same manner as in Example 1, an ITO film (40 nm
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was different fromthe transparent |amnate of Exanple .1 in the

t hi cknesses of the ITOfilns and the silver filns. Exanple 3 In the sane
manner as in Exanple 1, an ITOfilm (40 nm thick), a silver film(9 nm
thick), an ITOfilm (80 nm thick), a silver film (12 nmthick), an ITO
film(80 nm thick), a silver film (9 rimthick) and an ITOfilm (40 nm
thick) were lam nated, in that order, on one major surface of a biaxially
stretched polyethyl ene terephthal ate filn1(50 m t hick). Thus, a
transparent | aminate in accordance with pr esent |nvent|on was fornmed.
Thi s transpBi€hd /| anPhver ﬁhémdli?eP@nPh%thvtﬂﬁ ETQngbb?ehg | Bfi nat es of

Exanples 1 _and 2 in the thicknesses of he I TOfilne an S|Iver
films. ExahPrekd. 1@ shivehntit@nhd hlﬁkéinB jTo ﬁ f? Iﬁ?(40 nm

s 4 ST 15 R LB 5 i
th'Ck) anthlgk hg} Sgaﬂgha%QﬁCkl eghé 8?ﬁe%"Hh(&ﬁenﬂhgékc§&r§99ea” | TO

film (40 nm I ck) “were [anfna ne maj or surface

of a biaxigkly BR&QEST?Q QQE&E&H¥&9581&SESQBEHQ|éé?eﬁhkﬂhié@e Pi Dt 156K) -

Thus, a transparent laninate in accordance with the present invention,
havi ng fOUﬁmn’@hﬂ:k? Ll mheyers @ithsgddenti tiniefeacti wrddwrndd anspar ent

fllln | ayers, was or med. Exanple

the present invention was formed. This transparent laminate
was different from the transparent laminate of Example 1 in
the thicknesses of the ITO films and the silver films.
Example 3 |

‘In the same manner as in Example 1, an ITO. film (40 nm
thick), a silver film (9 nm thick), an ITO film (80 nm
thick), a silver film (12 nm thick), an ITO film (80 nm
‘thick), a silver film (9 nm thick) and an ITO film (40 nm
_tﬁick) were laminated, in that ordér, on one majér surface
of a biaxially stretched polyethylene terephthalate film (50
um thick). Thus, a transparent laminate in accordance with
the present invention was formed. This transparent laminate
was different from the transparent laminates of Examples 1
and 2 in the thicknesses of the ITO films and the silver
films.
Example 4

In the same manner as in Example 1, an ITO film (40 nm
thick), a silver film (11 nm thick), an ITO film (80 nm
thick), a silver film (11 nm thick), an ITO film (80 nm
thick), a silver film (13 nm thick), an ITO film (80 nm

nm

thick), a silver film (13 thick) and an ITO film (40 nm
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According to a magnetron DC sputtering process, an indiumoxide film (40
nmthick), a silver film. (10 run thick), an indiumoxide film (70 nm
thick), a silver film (10 nm thick), an indium.oxide film (70 nmthick), a
-silver film (10 nmthick), an indiumoxide film (60 nmthick), a silver
film(6 nmthick), an indiumoxide film (40 nmthick), a silver film (6 nm
“thick) and an indiumoxide film (20 nm thick) were |am nated, in that
order, on one major surface of a biaxially stretched polyethylene

terephthalate film (50 mthick). Thus, a transparent |lam.nate in
accordancetQ}Fh) YﬁEepié§éﬁﬁt?ﬁvehPlBHath8§9ﬁ§ fPOeoﬂﬁtQPJPFIﬁFF£9E?s and

hi gh- t d t I Th di
oxi de 11 mBEC aﬁf%{cifa NG FhEehrORay BPLaEEPYbeREniE kPP RReSa BN LTI RoPayer s
: f d b di t h et
v O TSRS, T 25 L LAAE B B0 UL RSB ATRS
of 80 ”Pa{p LQSeﬁQ“E§9éthogasha$Qﬁg %Fh¥e&e25? 1?@”§5 EEE'ng the
metal film Brs°Were Forne usi ng’silver arg argon gas

(wWth a tOf§bepﬁ?gﬁ”£§f9£cg§©e”EﬁbeﬁstrhhgpﬁEéhteEiTﬂ Q§§ers8lw§§”parat've .
Exanple 1 In the Same manner as 1 n Exanple 1, an ITO f 40 nm thick), a

silver filgpReamthick), an ITOfilm (7.0 nm thick), a S|Iver film(9 nm
thick) and an ITOfilm (40 nm thick) were |anm nated, in that order, on one
maj or surfpgempdé& B biaxially stretched pol yet hyl ene terephthalate f|In1(50
pmthick). The transparent |amnate so fornmed had two
According to a magnetron DC sputtering process, an
indium oxide film (40 nm thick), a silver film (10 nm thick),
an indium oxide film (70 nm thick), a silver film (10 nm
thick), an indium oxide film (70 nm thick), a silver film
.(10 nm thick), an indium oxide film (60 hm thick), a silver.
film (6 nm thick), an indium oxide film (40 nm thick), a
silver film (6 nm thick) and an indium oxide film (20 nm
.thick) were laminated, in that order; on one major surface
of a biaxially stretched polyethylene-terephthalate film (50
um thick). Thus, a transparent laminate in accordance with
the present invention, having five metal film layers and six
high—reffactive-ihdex transparent film layers, was formed.
The indium oxide films constituting the high-refractive-
index transparent film layers were formed by using indium as
the target and an argon—oxygen.gaseous mixture (with a total
pressure of 266 mPa and a.partial pressure of oxygen of 80
mPa) as the sputtering gas. Thé silver films constituting
the metal film layers were formed by using silver as the

target and argon gas (with a total pressure of 266 mPa) as

the sputtering gas.
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silver filns and three ITOfilns on the polyethylene terephthalate film
constituting a transparent. substrate. Exanple 6 According to a nagnetron
DC sputtering process, an indiumoxide film (40 nmthick), a silver film
(10 nmthick), an indiumoxide film (70 nmthick), a silver film (10 nm
thick), an indiumoxide film (70 nmthick), a silver film (10 nmthick), an
I ndi um oxide film (60 nmthick), a silver- gold alloy film (6 nmthick), an
indi um oxide film (40 nm thick), a silver-gold alloy. film (6 run thick)
and an indium oxide film (20 nn1th|ck) were | am nated, in that order, on

-one maj or SgmparativesExampilgl ly stretched polyethylene terephthalate film
(50 mthick). Thus, a transparent |am nate in accordance W_{, present

i nvention, having™ FP?esﬁ@?aWaPP?H1PﬁyéPsEéﬂﬂpéﬁx mi §R- FEPrQ&EW PnBBx

t t . f f Th fil tituted

tLZ‘”ﬁPSLerégﬂ:v Y Bde T, A dPeAn PRIl aglr ST0a FA1mE 78 Rior 111
dth | |d || | t t f | | Th

"ndi um oxi GESFRTs® RarEeroradh ¢3 HE sytER: BN Faol gl A8 R, O gon

-82 oxygen e U%e%}ex 1k gl el aﬁe%ek B&ﬁ%&uren%n%fiﬁaq‘ae g0 ragepartial

pressure o oxygen o as f sputtering gas. The'silver filns were

formed by ugi ngi'alx\i%rll?s sthetchatdpblyed hieee @atephithllatkoirahmprgosure
of 266 nmPa) as the spuftering gas. The silver-gold alloy filnms were fornmed

by using auai kweekgol dreeé | eyahspapestdl anifateesoapdrged dhad tworatio of

85:15 (wt.% ] as the target and argon gas (with a
silver films and three ITO films on the polyethylene
terephthalate film constituting a transparent substrate.
Example 6 |

According to a magnetron DC sputtering procese, an

indium oxide film (40 nm thick), a siiver film (10 nm thick),

' an indium oxide film (70 nm thick), a silver film (10 nm
thick), an indium oxide film (70 nm thick), a silver film
(10 nm thick), an indium oxide film (60 nm thick), a eilver—
gold alloy film (6 nm thick), an indium oxide film (40 nm
thick), a silver-gold alloy film (6 nm thick) and an indium
oxide film (20 nm thick) were laminated, in that order, on
one major surface of a biaxially stfetched polyethylene
terephthalete film (50 pum thick). Thus, a transparent
laminate in accordance with the present invention, having
fi&ermetal'film layers and six high-refractive-index
transparent film layers, was formed. The indium oxide films
constituted the high-refractive-index cransparent film
laYers, and the silver“films and the silver-gold alloy films
constituted the metal film layere. The indium oxide films

were formed by using indium as the target and an argon-
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" total pressure of 266 nPa) as the sputtering gas. Exanple 7 The major
surface of the transparent |lamnate of Exanple 1 opposite to the
transparent nmultilayer filmwas bonded to one major surface of a 2 mm
thick PMVA plate [Acrylite (trade nane);-nmanufactured by Mtsubishi Rayon
~Co., Ltd.; 470 nmx 350 mm) through the nmediumof a transparent tacky
material. Mreover, as showmn in FIG 1, a silver paste (MSP-600F;

manuf actured by Mtsui Toatsu Chemicals, 1Inc.) was screen-printed on the
transparent nmultilayer film bearing surface (i.e., the electrically
conduct i veogygkac gpseofist hé xtuaes faitht al &ntadt preandrehefi d6bedPaocafdrm a
netal - containing electrode (wWwth a resistivity of 5 x 10-5 Sam having a
t hi ckness 6f pa@tapdnprasaadenhosf oxggrm ofhf9 mBa) apt thal spuLteringr

di splays in accordance with the present invention was nade. Exanple 8 As
shown in FB&S-1, The ssiiver phsims (weref LRI PYhyus M9 st 1 vighatds nical s,

“I'nc. -printed. on the 't L til film bearing
Sur hoo. (1 LATOotn BN PB BPPC AL o BnBEEy B SR PRARe) o SPRBEEY aREpar ent

o nat e kR BBk ol SO e8I TS LR (R Rnca
Mventi on ol SRERE" meRiaNFE-gBhe R ek IobRpqBea REF LT kY Aok BRENARY ot
pellets ' 5 ratio of 85:15 (wt.%)] as the target and argon gas (with a
total pressure of 266 mPa) as the sputtering gas.

Exaﬁple 7

The major surface of the transparent laminate of

Example 1 opposite to the transparent multilayer film was
bonded to one major surface of a 2 mm thick PMMA plate
[Acrylite (trade name); manufactured by Mitsubishi Rayon Co.,
Ltd.; 470 mm x 350 mm) through the medium of a transpareht
_tacky-material. Moreover, as shown in FIG. 1, a silver

paste (MSP-600F; manufactured by Mitsui Toatsu Chemicals,
Inc.) was Screen-printed on the.transparent'multilayer film-
bearing surface (i.e., the electrically conductive surface)
of the transparent laminate, and then dried to form a metal-
containing electrode (with a resistivity of 5 x 1073 Q-cm)
having a thickness of 20 pm-and a width of 10 mm. Thus, an -
optical filter for displays in accordance with the present
invention was made.

Example 8

As shown in FIG. 1, a silver paste (manufactured by

Mitsui Toatsu Chemicals, Inc.) was screen-printed on the

transparent multilayer film-bearing surface (i.e., the

-83-



1203 (manufactured by Unitika, Ltd.) were mxed with 0.1% by weight of a
dithiol conplex of the following forrmula (3), nelted at 260 - 280 C and
extruded to forma filmhaving a thickness of 100 m Thereafter, this film
was biaxially stretched to a thickness of 50 pm On one mgj or surface of
‘this film a 90 nmthick silicon oxide filmwas formed by electron beam
‘vapor deposition to obtain an antireflection film The visible |ight
reflectance at the antireflection filmbearing surface was 1.4% The
visible light reflectance was neasured by the nethod | ater discussed after
t he surf aedegninilriadi yneomduictdMes guirdada ) minvddh s FrRtE RSN with

t
sand paper and painted in black. Wen the npisture perneabi i’%ﬁ of this
antiref | edd7@n ™ Mm3dds Mye £fuFe@mpdCordi fg &hesrdriigte it Aety for

Testing Materials)-E96, it was found to be 1.tr4}}, /nQda%, '%cati-n t hat
this anti metRdecostaiinifoh & estaqde M2 vgdd gartH sk poeért edt® ifhj or

surface of t antireflectjon film Q sit.e.to € Si.l oxide film
was bonded“‘tcg"%t rd 49 H‘f‘“'begf’}’ﬁg &k ngéggﬁ tfﬁgtffatrﬁsgﬁar%elﬁkﬁfggﬁi )r%lgte of

Exanmple 1-_ through the lLum rv)d.G & [al . Thus, an -84
opti cal fialctcéjrrdtég‘rcediwslﬁrﬁg%{% r?%faec%cq}tg;ir{%:qaé rgmtltcﬁ{:ﬂaeggﬁagiséeht I nvention was

made. The I.C ¢ acky material used for this purpose had a refractive
- @g@ﬂl of acKy mater| ror purp .
i ndex of Sd~an extinction coefficient of 0 in the wavel engt h region

of 500 to 600 @i nlg ainhieS teRidedd! Jollylethy1dinditsdepichd fre el leass d
antireflection film'containing a near-infrared absorbing dye and havi ng
gas barri er20¥ qaeir e i iNUmitika, Ltd.) were mixed with 0.1% by
weight of a dithiol complex of the following formula (3),
melted at 260 - 280 °C and extruded to form a film having a
thickness of 100 um. Thereafter, this film was biaxially
stretched to a thickness of 50 um. On one major surface of
this film, a 90 nm thick silicon oxide film was formed by
eiectroh beam vépof deposition to obtain an antireflection
film. The visible light reflectance at the antireflection
film-bearing surface was 1.4%. The visible light
reflectance was measured by the method later discussed after
the surface on which no aﬁtiréflection fiim was formed was
roughened with sand paper and painted in black. When the
moisture permeébility of this antireflection filﬁ was
measured according to ASTM (American Society for Testing
Materials)-E96, it was found to be 1.4 g/m;day, indicating
that this antireflection film had excellent gas barrier
properties. The major surface of the antireflection filﬁu
.opposite to the silicon oxide film-was bonded ‘to the film-
.bearing surface of the transparent laminate of Example 1

through the medium of an acrylic tacky material. Thus, an



a transparent protective |ayer having antireflection properties. Ovw MO
SSN I (3) Ow MO Exanple 10 An optical filter for displays in
accordance with the present invention was made.in the same nanner as in
Exanple 9, except that the transparent |am nate of Exanple 2 was wused in
pl ace of the transparent |am nate of Exanple 1. Exanple 11 An opti cal
filter for displays in accordance wwth the present invention was made in
the sane manner as in Exanple 9, except that the transparent |am nate of
Exanple 3 was wused in place of the transparent |am nate of Exanple 1.
Conpar at i vepEkeapl £ibtessfan dpsptaysfintagcepdanrepvays WAS REEEenh t he
same manner as in Exanple 9, except that the transparent |am nate of

“Conpar at i vin¥RBEpPR Yagemadeed The Rarcel ¥ tarky MatRpdedtsqdhnitat e of
i | m bear | POLE GRRTBRES cRaGhg £PERRREFERL LPARKnGoT of I ERAMPPE 1 was bonded
medt um of SKESPYGEPE Cazhy RATEr I ar Dnsdi HCarevoHPASERELe ARl S8 90 62 and
a? eXtinCt£8n658€£$[Cifﬁntﬁ¥s(%ptical filter for displays, the
aforesaid antireflection film containing a near-infrared
absorbing dye and having gas barrier properties functions as
a transparent protective layer having antireflection

properties.

OMe MeO
| 3
No@ale
| OMe MeO _ |

Example 10

An optical filter for displays in accordance with the
present invention was made in the same manner as in Example
9, except that the transparent laminate of Example 2 was

used in place of the transparent laminate of Example 1:

Example 11

Aﬁ optical filter for displays in accordance with the
present invention was made in the.same'manner as in Exaﬁple
‘9, except that the transparent laminate of.Example 3 was
used in place of the transparent laminate of Example 1.

Comparative Example 2

-85~



i n the wavel ength region of 500 to 600 nnm). Thus, an optical filter for
. di spl ays was made. Exanple 12 In.the same manner as in Exanple 5, an indium
oxide film (40 nmthick), a silver film (10 nmthick), an indium oxide
film (70 nmthick), a silver film (10 nmthick), an indiumoxide film (70
nmthick), a silver film (10 nmthick) and an indiumoxide film (40 nm
thick) were lamnated, in that order, on.one major surface of a biaxially
"stretched polyethylene terephthalate film (50 gmthick). Thus, a
transparent lam nate in accordance with the present invention was forned.
- Usi ng an extrudeAn pptyeahyEémeetefephdhapéBQSpUbBemsde1203tbﬁaﬁamactured
by Unitika, Ltd.) were mixed with 0.13% % %ht of a dithiol conplex of
t he foIIowﬂﬁgnﬁ§rﬁﬁl&n(Eyampﬁélﬁede&FeﬂGOt azgthe sxanspergédlapingtm a
filmhaving a thickness of 100 m Thereafter, this filmwas biaxially -86
stretched 0§ SB@Q@Ea&ldVeEﬁﬁmﬁﬂﬁan QsauﬁﬁpckﬁegéaSF 86 b Ni I (4 On

t'he other hand, a solution of %hg Heaa curable varnish (SF-C- 335;
rranuf act ur & 3By PBEER GWlPﬁQe&o FRPER'S, **Inc.) in 100 g of a

'toluene/neghi ake%pg% &%p 1 LY wei ght ratlo) sol vent m xture was applied
to one nyj al-ly stretched pol yethyl ene terephthal ate
film (100 m thi gly) ¢pdrikGhel Rafhbr aedlkhes&aﬁ.gasdgat +ha0¢€1h0obe 8P AgcONds

to forma 1 mthick anti-New on ring |ayer here was obtai ned an.
anti - Newt o yif3@ef idfMeh@Rah3pahes® laminate of Example 1 was bonded

to one major surface of a polycarbonate film (100 pum thick)
through the medium of an acrylic tacky material (having a
.refraétive index of 1.64 and an extinctioh-coefficient of 0
in the wavelength region of 500 to 600 nm). Thus, an
.6ptiCal filter for dispiays was made.

Example 12

In the same manner as ih_Example 5, an indium oxide
film (40 nm thick), a silver film (10 nm thick), an indium
oxide film (70 nm thick), a silver film (10 nm thick), an
indium oxide film (70 nm thick), a silver film (10 nm thick)
and an indium oxide film (40 nm thick) were laminated, in
that order, on one major surface of a biaxially stretched
polyethylene terephthalate film (50 um thick). Thus, a
transparent laminate in accordance with the present
invention was formed.

Using an extruder, polyethylene terephthalate pellets
1203 (manufactured 5y Unitika, Ltd.) were mixed with 0.13%
by weight of a dithiol complex of the following formula (4),
melted at 260 - 280 °C and extruded to form a film having.a

thickness of 100 um. Thereafter, this film was biaxially
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of the anti-Newton ring | ayer was neasured with a haze neter, it was found
~to be 2% indicating that this anti-Newton ring filmhad antiglare

. properties. The above dye fil mwas bonded to one major surface of a 2 mm
thick PMVA plate [Acrylite (trade nanme); manufactured by Mtsubishi Rayon
Co., Ltd.], and the major surface of the transparent |am nate opposite to
the transparent nultilayer filmwas bonded to the dye filmoverlying the
PMVA plate... Thereafter, a transparent protective |layer conprising an
acrylic resin |ayer having a thickness of 10 pmwas formed on the

fil m bearistretehedctofobheinrandyear £hlm| hay hag ea byhigknaes eef pP i mi ng.
Finally, using a transparent tacky naterial, anti-Newton ring filns as
descri bed above were bonded to this transparent protective |ayer and the
other mmjor surfget »f the PWMA pla 8§ that the anti-Newton ring |ayer
will face the disp ilter for displays in accordance
BasSqade anple 13 In the sanme nmanner as in

Exanpl e 5, an i ndi um oxi dg Eﬁim thic&mo a silver film (10 nm
thick), an indium oxide fj! m- nmthick), a’silver film (15 nmthick),
an indium oxide {4 0 nid thi ck Ay ver film (10 nmthick) and an

t ndi um oxi de fil m t hi ck) wer e nated, in that order, on one
maj or surface of xially stretched 2ol yet hyl ene terephthalate film (50
mthick). Thus, a transparent |am nate (470 nmx 350 mm) in accordance
with the present invention was forned.
On the other hand, a solution of 3 g df a heat-curable
‘ varnish (SF-C-335; manufactured by Dainippon Ink & Chemicals,
Inc.) in 100 g of a toluene/methyl ketone (10:1, in weight
‘ratio) solvent mixture was applied to one major surface of a
biaxially stretched bolyethylene,terephthalate film (100 pm
thick), dried in air, and then cured at 150 °C for 20
seconds to form a 1 um thick anti-Newton ring layer. Thus,
there was obtaihed an anti-Newton ring film. When the haze
of the anti-Newton ring layer was measured with a haze meter,
it was found to be 2%, indicating that this anti-Newton ring
film had antiglare properties. |
The above dye film was bonded to one major surface of
a 2 mm thick PMMA plate [Acrylite (trade naﬁe); manufactured
by Mitsubishi Rayon Co., Ltd.], and the major surface of the
transparent laminate opposite to the transparent multiléyer
film was bonded to the dye film overlying the PMMA plate..
Thereafter, a transparent protective layer comprising ah
acrylic resin layer having a thickﬁess of 10 um was formed

on the film-bearing surface of the transparent laminate by
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This transparent | am nate was bonded to a 2 mmthick PMVA plate :
(Acryfilter MR NG nmanufactured by Mtsubishi Rayon Co., Ltd.) having an
antiglare layer on one surface and no antiglare |ayer on the other

surface. In this case, the surface of the transparent |am nate opposite to
the transparent nultilayer filmwas bonded to the other surface of the
PMMA pl ate. When the haze of the antiglare |layer on the PVMMA pl ate was
measured with a haze neter, it was found to be 2% Moreover, a silver
“paste (manufactured by Mtsui Toatsu Chemicals, Inc.) was screen-printed
on the filserdéearpngnsimgacd i(ialdy,, timirg ecttiamparedndistiwe surface)
-88 of the transparent |lanm nate as shown in FIG 1, and then dried to form
a met al - conabénial, cartirReletomvr hnd af 11§ capedgseribed pabave Wer®dth of 10
mm On one nmmjor surface of a biaxially stretched polyethylene

t er epht hal herded | &9 (1bs ghrapspayent BOCHACLLVE ckakeTi @8R BRE dREREF m was

- formed by el ectron beam vapor deposition to optain an antiyef]ection film
The vi si bl B2IPF gRerFaFE et ahlte hBi%B?i?nggﬁFiBHef?Pﬂfbé%Y 7Y 5tP9ace

1.4% h i il f hi 1t fl. i filn
oot od ategon ne Toratd e lFebhy, rils & el o Nf4L o hie0 kdd MRS
t hat t hi ' | ' ' . ' - T _ i

at this d%gégéf%gfg%g&iaé gﬁ‘glgﬁ%ﬁérg,fsgenmﬁ%hefon \?\ﬁ%?ﬁa?ﬁg”'on

of the film ace o ransparen am nate on

netal-contgkghﬂggeigctrode was not formed, the major surface of the

antireflectron 1rim opposite to the silicon oxide filmwas bonded through
{he _ In the same manner as in Example 5, an indium oxide

film (40 nm thick), a silver film (10 nm thick), an'indium.
oxide film (80 nm thick), a silver.film_(ls'nm thick), an
indium oxide film (80 nm thick), a silver film (10 nm thick)
"and an indium oxide film (40 nm thick) were laminated, in
that order, on one major surface of a biaxially stretched
polyethylene terephthalate film (50 pum thick). Thus, a
transparent laminate (470 mm x 350 mm) in accordance with
the present invention was formed.
This ﬁransparent laminate was bonded to a 2 mm thick .
PMMA plate (Acryfilter MR-NG; manufactured by Mitsubishi
Rayon Co., Ltd.) having an antiglaré layer on one surface
and no antiglare layer on the other surface. 1In this case,
the surface of the-transparent laminate opposite tb the
transparent multilayer film was bonded to the other surface
. of the PMMA plate. When ﬁhe haée of the antiglare layer on
the PMMA plate Qas measured with a haze meter, it was found
to be 2%. Moreover, a siiver paste (manufactured by Mitsui
Toatsu Chemicals, Inc;) was screen-printed on the film-

bearing surface (i.e., the electrically conductive surface)
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medi um of a transparent tacky material. Thus, an optical filter for

di splays in accordance with the present invention was nade. In this
optical filter for displays, the aforesaid antireflection film having gas
barrier properties functions as a transparent protective |ayer having
antirefl ection properties. Exanple 14 The major surface of the transparent
| am nate of Exanple 1 opposite to the transparent nultilayer film was

. bonded to one major surface of a 2 mmthick PWVA plate [Acrylite (trade
nane); manufactured by M tsubishi Rayon Co., -89 Ltd.; 470 nm x 350 nm.
Mor eover, @f nehel txaomspareny lahbratedas (ShewnalneBIGt | Vi t3ndftler 10-5
E2cm) was fornmed in the sanme manner as in Exanple 7. On one mgjor surface
of a bi axi@rigdste cfeHe® TRYFLtFONERENIRT cPIRFredR PAYHISD mthick), a
95 nmthick  magnesiumfluoride filmwas forped by el ectron beam vapor
deposi ti ontRECKHBRSS 5 29 ridp %‘h‘éi?e‘”‘g&i 5 f‘FHPH‘-The visible Iight

flect : t ot tirefl ' filmb | ng. _syrf .8% Wen th
moi stur o per oatt G g i certact Shif et tRaPhy f R pacured
di ASTIM vyl I ndg ' t hat
This 11y SRORRETRELFIR sebedfing RREE LR Hod BB SUGSTE TN of

he fil j he; | gy ' r
the film bepy 0. BITERK S RIaL NP 102D GPRed | BY DRLEL 200 BEER $hifor .

_e!ectrode was not or med, e major surface of"t rst antire _
film opposidsod Pribe toBINESIANA! HRE L8 ibbM¥RSE PRRdedHhagbilhe medi um

of an _
' light reflectance at the antireflection film-bearing surface
was 1.4%. When'the'moisture permeability of this
antireflection film was measured according to ASTM-E96, it
was fouﬁd-to be 0.8 g/m;day, indicating that this
antireflection film had gas barrier propefties. To the
portion of the film-bearing surface of the transparent
laminate on which the metal-containing electrode was not
formed, the majof surface of the antireflection film
'opposite to the silicon oxide film was bonded through the
medium of a transparent.tacky material. Thus, an optical
filter for displays in accordance with the present invention
was made. In this optical filter for displays, the

aforesaid antireflection film having gas barrier properties
functions as a transparent protective layer having

antireflection properties.

Example 14

The major surface of the transparent laminate of
Example 1 opposite to the transparent multilayer film was
bonded to one major surface of a 2 mm thick PMMA plate

[Acrylite (trade name); manufactured by Mitsubishi Rayon Co.,
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acrylic tacky material. The acrylic tacky material used for .this purpose
had a refractive index of 1.64 and an extinction coefficient of O in the
wavel ength region of 500 to 600 nm Moreover, using. an extruder, :
pol yet hyl ene terephthal ate pellets 1203 (nmanufactured by Unitika, Ltd.)
were mxed with 0.014% by wei ght of a dye (PS-Red-G manufactured by
Mtsui Toatsu Chem cals, Inc.) having an absorption band in the wavel ength
region of 450 to 600 nm nelted at 260 - 280 C and extruded to forma film
having a thickness of 100 pm Thereafter, this filmwas biaxially -90
stret ched kted obt &7 H mmt%wﬂﬁé'wmlh1WEVEﬁgﬁértWjéﬁﬁéésc@ﬂt@G“lﬁH On one ngj or
surface of this film a 95 nmthick  nmagnesiumfluoride filmwas fqrned by
el ectron REEVER (Wbl tFRTLSHLBHER At & secthd Q%FWPeVPEC%SBWegiIm
containing, a toning dye. The visible light_reflectance at the
antirefIec%?dﬁh?i?%ﬁ%é%??ﬁ%rsﬁﬁfh%eEﬁﬁﬁp >8% The mmjor surface of the
second antireflection filmopposite to the . fum flugride filmwas
bonded to the ot roqﬁj%qjogu%ﬁ%c C&°% haee%ﬁ\ﬂg‘?r}eg‘f et er%cf}g% t he medi um of
.a transparent I T pidégal fi fo ISPl I N
accordancep%mf¥%{$}zié¥%€2é€% &lk%}\llaég |%n§{]\_/\l/aﬁs? L%@anl%ﬁ%cﬁ%)s, o%)t?%ar?'.p t?}?llfctker for

di splays, the difsh £AME{&E! £E1h ORad | £5haM0hY OPedPtoR bdarSydfbr

antireflection. layer, but also as a transparent protective |ayer for

protectingadbhss it pbsPes cobrahtal ayest fahol r&KBEPL oA Sfilm. The

| visible light reflectance at the antireflection film-bearing
surf&ce was 0.8%. When the moisture permeability of this |
first antireflection film was measured according to ASTM
E96, it was found to be 1.9 g/mzday, indicating that this
-first antireflection film had gas barrier properties. To
the part of the film-bearing surface of the transparent
_laminate on which the electrode was not formed, the major
‘'surface of the first antireflection film opposite to the
magnesium fluoride film was bonded through.the medium of an
acrylic tacky material. The acrylic tacky material used.for
'thiS'purpose had a refractive index of 1.64 and an
extinction coefficient of 0 in the wavelength region of 500
to 600 nm. |
Moreover, using an extruder, polyethYlene

terephthalate pellets 1203 (manufactured'by Unitika, Ltd.)
were mixed.with 0.014% by weight of a dye (PS-Red-G;
manufactured by Mitsui ToaﬁSu Chemicals, Inc.) having an
absorption band in the wavelength region of 450 to 600 nm,

meited at 260 - 280 °C and extruded to form a film having a

thickness of 100 um. Thereafter, this film was biaxially
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The transparent |am nate of Exanple 1 was bonded to a 2 nmmthick PMVA

plate (Acryfilter MR NG nmanufactured by M tsubishi Rayon Co., Ltd.; 470

nm x 350 nm) having an antiglare |ayer on one surface and no antiglare

| ayer on the other surface. In this case, the surface of the transparent,

| am nate opposite to the transparent nmultilayer filmwas bonded to the

ot her surface of the PMVA plate. When the haze of the antiglare | ayer on

. the PMMA plate was neasured wth a haze nmeter, it was found to be 2%

Moreover, a netal-containing electrode (with a resistivity of . 5 x 10-5
0-cn) was duretechéed tdheobmin nantening fihlExbapieg7a thickuesshicrh?@®, a
toning filmwas formed in the same nanner as in Exanple 14. A solution. of
3 g of a hemt- Qruoas @ajemissty fege 338 sy taur%ed ™Y WISk ppon I nk &
Chem cals, Inc.) in 100 g of a toluene/nethyl ketone élo:l, I n wei ght

“ratio) solNegResiwn ufbuewkdephilBves Sﬂﬁm%%jBY elerfLeR Bfam AR ng

film .dried in air, and then cured at 150 C f 20.secpnds to forma 1 m

t hi ck antié%Eﬁﬁ{ﬁﬁ??rﬁf PRYRIn qh%%?o?ﬂe?%thﬁ§9£%?5}%%dghﬂ“a PR ri ng

film containing atoning,dye,. n. tshe f ti, on ring |layer

was'_rreasur%dt% gaé%%‘ze%%%&fs%elemalslgfﬂc}:ﬁf\%@oeé%gl%)éf\/\h%\ngthe nmoi st ure

per meabi | i | i £ | 00 £ sgl§ ed | to

AsTi o6, 11 feat PSR £ Rlyr LhEDsuLL IRETRa R IS iR M3t

this.anti-Newfode 'éP0tndi 480674 SR61PEEIEEEIOHOPEHI §8pod Oré Neo PO i on of
the filmbearing surface of the transparent |am nate on which the -

el ectrode N@gnd&oiurh Of Meshr fidel ¥4I & Nwd®UbEngO@EL6NERe other major
‘ surface of the PMMA plate through the medium of a
transparent tacky material. Thus, an optical filter for
-displays.in accordance with the present invention was made.
-In this 0ptical_filter for displays, the fifst
antireflection film functions not only as an antireflection
. layer, but also as.a transparent protective. layer for

protecting the transparent multilayer film.

Example 15

The transparent laminate of Example 1 was bonded to a

2 mm thick PMMA plate (Acryfilter MR-NG; manufactured by
‘Mitsubishi Rayon Co., Ltd.; 470 mm x 350 mm) having an
antiglare layer on one surface and no antiglare layer on the
other surface. In this case, thé surface of the transparent:
laminate opposite_to the transparent multilayer film was

; bonded to the other surface of the PMMA plate. when the
haze of the antiglare layer on the PMMA plate was measured
with a haze meter, it was found to be 2%. Moreover, a
metal-containing electrode (with a resistivity‘of 5 x 107>

Q-cm) was formed in the same manner as in Example 7.
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contact with the surface of the screen when nounted on the main body of a
di splay, the major surface of the anti-Newton ring filmopposite to the
anti-Newton ring |layer was bonded through the nmediumof an acrylic tacky
material (having a refractive index of 1.64 and an extinction coefficient
of O in the wavelength region of 500 to 600 nn). Thus, an optical filter
for displays in accordance with the present invention was nade. The -
anti.-Newton ring filmcontaining a toning dye and having gas barrier
properties functions not only as an anti-Newton ring |ayer, but also as a
transparent protecthemmorgera toRimgafple Wss ofn st ag2amef t he
transparent. |lam nate of Exanple 1 opposite to the transparent nultil ayer
filmwas PINIRE 28 bhecEramBlesltf ade sALuE AL W & Pvd Watie

Acrylite, t d M.t | shi_ Ra Co. td.. 470 50 :
on'the of HEFEREN, VAFaLPh! (BR-GT 3455 Bendranbared pPalfLPRTRNITER G 355,
fact b . ni | nk Lcal s, 4 ) I 0 '
ol uene/ et ARLRETbhetRe 1. 4 10 BG4, SeriffelpbEng® ik dhe(ag: 1.

eHPL e o R Ohgphs] ooy Ohoe L cedeblvegtspkelsd o0 ugd v sop

terepht hal ate In alr, then .cured at 150 C

for 20 secondpat® &8TPh@ doRIMGNEEkmaNdicdlehORifi NGndayRéEn dBESd Abere
was obtained a first anti- Newion ring film Wen t he haze of the

-anti-Newt op50i 0 fdRYR detddiss tid rEdrmany i T NewttHi di Rghtfil I Newksh isiasgr ed
.With a haze neter, it was found to be 2% Wen the noisture

layer. Thus, there was obtained an anti-Newton ring film
containing a toning dye. When the haze of the anti-Newton
ring layer was measured with a haze meter, it was found to
be 2%. When the moisture permeability of this anti-Newton
ring film was measured according to ASTM-E96, it waé found
to be 1.2 g/m;day, indicating that this. anti-Newton ring
film had gas barrier properties. To the portion.of the
film—bearing_surface of the transparent laminate on which
the electrode was not formed and which would come into
contact with the surface of the screen when mounted on the
main body of a display, the major surface of the anti-Newton
ring film opposite to the-anti-ﬁewton ring layer was bonded
through the medium of an acfylic tacky material (having a
refractive index of 1.64 and an extinction coefficient of 0
in the wavelength region of 500 to 600 nm). Thus, an
opfical filter for displays in accordance wiﬁh the present
invention was made. The anti-Newton ring film containing a
toning dye.and having gas barrier properties functions not
only as an anti-Newton ring laYer, but also as a transparent

protective layer.
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perneability of this first anti-Newton ring filmwas neasured according.to
ASTM E96, it was found to be 1.2 g/nR.day, indicating that this first
anti-Newton ring film had both antiglare properties and gas barrier
properties. The major surface of the first anti-Newon ring film opposite
'to the anti-Newton ring | ayer was bonded to the filmbearing surface of
the transparent | am nate through the nediumof an acrylic tacky material.
In this case, the first anti-Newton ring filmwas bonded so as to cover
the side faces of the transparent |amnate, too, and thereby prevent the
transpar erixample | Byer filmfrom being exposed -93 to the environnent. The
acrylic tacky material had a refractive -index of 1.64 and an extinction
coefficient of Othe majnr ewefagsytaf rdig diraisHoEnh byoinghe Mf eover, a
second anti-Newton ring filmcontaining a toning dye was forped in the
sane manndFXaEple, EQpRA®itS to THiQ SERRFRPEPRT - breyeRgt 1M i¥2%nt ai ni ng

a toning dye -had antiglare properties._The_ nmajor surface of the second
ant i - Newt P4y 9 I‘?ﬁ%d%)s‘??es‘f’bf?‘ﬁ% %ﬁt?-?\lem{‘o'hh’r‘? FYMA R1a%Rs bonded to

the oth | O f the P | at t h th di f
L1 anspar erk ARG Farb T S RS Dy e ppF et o o g K o <79,

d ' ' ' . 1 W h of
he 11 ansl eni> 10 b O e D, B o B et T am nat e

formed in hLomAalABye AT dsrife3 9Pt ighufidisred vy o4 SRlgysn made in
Exanpl es 7-13, and the optical filters for displays nade
Ink & Chemicals, Inc.) in 100 g of a toluene/methyl ketone
.(10:1, in weight ratio) solvent mixture was appliea.to one
major surface of a biaxially stretched polyethylene
terephthalate film (100 pm thick), dried in air, and then
cured at 150 °C for 20lseconds to form a 1 um thick anti-
Newton ring layer. Thus, there was obtained a first anti-
Newton'ring film. When the haze of the anti-Newton ring
layer in this first anti;NéQton ring film was measured with
a haze méter, it was found to be 2%. _When the moisture
permeabil;ty of this fifst anti—Newtdn ring film was
measured according. to ASTM-E96, it was found to be 1.2
g/mzday, indicating that this first anti-Newton ring film
had both antiglare properties and gas barrier properties.
The major surface of the first anti-Newton ring film
opposite to the anti-Newton ring layer was bonded to the
film-bearing surface of the fransparent laminate through the
medium of an acrylic tacky material. In this case, the
first anti-Newton ring film was bonded so as to cover.the

side faces of the transparent laminate, too, and thereby

prevent the transparent multilayer film from being exposed
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I n Conparative Exanples 2-3, the sheet resistance, electronmagnetic
shielding ability, visible light transmttance, near-infrared cutting-off
ability, visible light reflectance and environnental resistance were
eval uated according to the follow ng procedures. 1) Sheet resistance: Wth
respect to each of the transparent |am nates obtained in Exanples 1-4 and
6 and in Conparative Exanple.l, the sheet resistance was neasured
~according to the four- probe nethod (with a probe spacing of 1 m). :
Moreover, with respect to each of the optical filters for displays of -94
Exanpl es Voandel@nviionglenst. rEhesaanvbiof tapkytmakepiabnhad| ani nate used
was neasured in the same manner. The results of the nmeasurenents are shown
in Tabl e refractive: isdegneti d -84 andi A gFtincyiopy cretddsdentt 8felch of
optical filters for displays made in _the follow ng manner by using the
transpar edft thenweyedengibharegd o ofx 209 & $9% B4 6. and in Conparative
Exanple 1, and each of the optical fil.ters for _displays _obtai.ned i :
Exanples 7, 8 aH&rfgyeFHeaeFEEPP%nﬁSﬁéfﬁSthﬁi§989n61é8i PP&gﬁgégﬁegsured.
Wth respect .to each of the transparen ! f. 1+.4 and 6
‘and Conpa%ﬁﬂ%ﬂg g%%nﬁ%? f?rpﬁgﬁﬁ%ﬁgP% %Sb%gb%ih%%bgftéﬁ?%qghﬁ Fr%%éparent
mul tilayermiid Mg teagﬁgs.qhﬁmo NG iRy Qril%“'i:%%%iﬁlfié@ %4%&*&'90 lay@WWA pl at e

(Acrylite; nmanufactur t subi shi” Rayon Co., Ltd.”; 470 mm x 350 mm)
through t hgdBGitigl e priopRItAYseNt ThaCldjor surface of the second
-anti-Newton ring film opposite to the anti-Newton ring iayer
was bonded to the other major surface of the PMMA plate
throuéh the medium of a transparent tacky material. .Thus,
én optical filtér for displays in accordanée with the
present invention was made.

With respect to each of the transparent laminates
formed iﬁ Examples 1-6, the transparent 1§minate forméd'in
Comparative Example 1, the optical filters for displays made
in Examples ?-13, and.the optical filters for displays méde
in Comparative Examples 2-3, the sheet resistance,
electromagnetic shielding ability, visible light
tranémittance, near—infrared_cutting}off ability, visible
' light reflectance and environmental resistance were

évaluated according to the following procedures.
1) Sheet resistance:

| With respect to each of the transparent laminates
obtained in Examples 1-4 and 6 and in Comparative Example /1,
the sheet resistance was measured according to the four-
probe method (with a probe spacing of 1 mm). Moreover, with

respect to each of the optical filters for displays of
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material to nmake an optical filter for displays. Each of the optical
filters for displays so made was nounted on the screen of a plasnma display
havi ng a di agonal size of 21 inches, and a di pole antenna for the
measurenent of electric fields. was placed at a position 3 maway fromthe
center of the screen in a direction perpendicular to the screen. Then,

. using a spectrum anal yzer (TP4172; manufactured by Advantest Corp.), the
radiation field intensity in a frequency band.of 20 to 90 MHz was -
measured. In this neasurenent, the transparent |am nate was grounded by
bringi ng iExampdlesctd iagal |13 ,c dihductheed qesfisdanos @ fcdheadiranspiarentos
groundi ng el ectrode.on the nmain-body of the display. Wth respect to each
of the optliaminatid tuges was dieasuges gm mhansfame mamgieshd The rREvsHEi cal
filter was munted on the plasma display an rounded by bringing its

net al - contodi filgy “@aéﬂ’crr‘%ﬂfé“ﬁ%%ecd’m%& Rh! t%q’a} loundi ng” el ectrode on the

mai n body of the. display.. Then, the radiation field intensity was
neasuredi%?tQﬁ?Q££ﬂ?4§ﬂ#%%C l%ﬂiiﬂQtﬁhf%ﬂﬁX&a The.radi ation field
intensities neasured _in th bhove- .d ri f r val.uat at
frequenci es of _,t?%iesﬂfceca%(? 5%’ M?|0§Q§%&q§?ﬁ ?tae\g%l iefgg't ?%%%1%%5

radiati on gl d 4 BRI s 1P ndlh By WEAHAGHIBIYulRdga st 20l e for

practical use, "an ower radiation field intensities aré better. The

radi ati on il thddd Sbstid dhed HNEd Mg es T4 U @Yar®) Michdse Afivecal

filter for displays was nmounted was al so neasured. The results thus

‘obt ai ned af&nfd¥@ML | Tand each of the optical filters for displays
obtained in Examples'7, 8 and 13, the electromagnetic
shielding ability was measured.

" With respect to each of the transparent laminates of
Examples 1-4 and 6 and Comparative Example 1, the major
surfaée opposite to the transparent multilayer film was

_bonded to one major surface.of a 2 mm thick PMMA'ﬁlate
(Acrylite; manufactured by Mitsubishi Rayon Co., Ltd.; 470.
mm x 350 mm) through the medium of a transparent tacky
material to make an optical filter for displays. Each of
the optical filters for displays so made was.mounted on the
screen of a plasma display héving a diagdnél size of 21
inches, and a dipole antenna for the measurément of electric
fields was placed at a position 3 m.away from the center of
the screen in a direction perpendicular to the screen. Then,

' using a spectrum analyzer (TP4172; manufactured by Advantest

Corp.), ﬁhe radiation field intensity in a frequency band .of
20 to 90 MHz was measured. In this measurement, the
tranéparenﬁ laminate was grounded by bringing its

electrically conductive surface into contact with a
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Table 1. 3) Visible light transmttance (Tvis) and near-infrared
transm ttance: Wth respect to each of the transparent |am nates of
Exanpl es 1-6 and Conparative Exanple 1, and with respect to each of the
optical filters for displays of Exanples 9-13 and Conparative Exanple 2, a
smal | piece was cut out of the |light transmtting portion of the object to
be tested, and its parallel ray transmttance in.the wavel ength regi on of
300 to 1,000 nmwas neasured with a spectrophotoneter (U 3400; -
manuf actured by Hitachi Ltd.). Fromthe transmttance -96 thus obtained,
the visi bl @ronning releetxedecen (The spaipsbody| efil kheddbgrba¥ing to JI'S

. R-3106. The near-infrared transmttance was eval uated at wavel engths of
820 nm 850 nm WHeh LRREGHmM torRAGRf t he RRt bR hi hkhtere £%own in Tabl e
2. 4) Critical_ distapce test on_an_infrared renmote confroller: Wth
respect t A ESRIAYT ?ﬁeE¥?@R%%%rEnt8l%ﬂ?nLSEStB? °E&bﬁ%£eglg§%raﬁ

Co at i Ex le 1 dwth h_of .th ical fi
For i opl dRubfomSnptn BLdsne' GE5RERY #5¢, GESHadig) B7 BE AR 8 01

SUppVGSSiQReP%llgg.t%fﬁfﬂéQéEQSErgﬁéhiRQoi bhessd &8 t3m398&£81+§r due to
near- infrared radiatron emerging froma prasma di Splay was —eval tat ed.
With T espegtol0r6aehof! O IANS0AY °t heiLepesy of MATPlas 1-6 and 9-11

and Conparative Exanples 1- e Tmj or surface o¥'the t ranspar ent

l'am nate opp@satfontPidl@ 1heEsPRtPNhasUhéabared {h! thdesamendesnée gse
mej or -

described above. .

The radiation field intensities measured in the above-
, described manner were evaluated at frequenciés of 33, 62, 170
and 90 ﬁHz. In domestic applications, a radiation field
intensity of not greater than‘40 dBuv/m is suitable for
practical use, and lower radiation field intensities are
better. The radiation field intensity from the plasma
display on which no optical filter for displays was_mounted '
was dlso measured. .The results thus obtained are shown in
Table 1.
3) Visible light transmittance (Tyjs) and near-infrared
transmittance:

With respect to each of the transpareﬁt laminates of.
Examples 1-6 and Comparative Example 1, and with respect to
~each of the optical filters for displays of Examples 9-13
and Comparativé Example 2, a small piece was cut out of the
‘light transmitting portion of the object to be tested, and
its_parallel ray transmittance in.tﬁe wavelength region of
300 to 1,000 nm was measured with a spectrophotbmeter (U-

3400; manufactured by Hitachi Ltd.). From the transmittance

-96-



"surface of a 2 mmthick PMVA plate (Acrylite; manufactured by M tsubish
*‘Rayon Co., Ltd.; 470 mmx 350 nm) through the nediumof a transparent
tacky material to nmake an optical filter for displays. This optical filter
for displays was used for evaluation purposes. The optical filter for
-displays to be tested was nounted on the screen of a plasma display having
a diagonal size of 21 inches. An electronic device using an infrared,
renote controller was placed 0.2 - 5 maway fromthe plasma display and
exam ned for the malfunction thereof due to near-infrared radiation
ener gi ng thom obéagnedna thes pligiblegl ighén txapgmitsancen (Fass bbed% ved, the
critical distance for malfunction was neasured. Shorter critical distances
i ndi cate kadsukartednaccerdingo®a FSaR3ddb -pofhe BEALTLRETAFRAS critical

di stance for mal function shou

ar cat or t HEATERS HhARSEWASY EVat B ERaBty “AE LGPaEE o 30, B S !
e o TR o TS AF Boesiresisg BHof V0D arart cal

€0n Wwas al so neasured e resu ts t hus
obt ai ned shown in Table 2. 5) Visible light reflectance (Rvis): Wth

respect to’each of the transparent | am nates of Exanples 1-4 and
Conpar at | 49, te%&'c%lldlfs*i%n\é'es't@s% lrohln  ingfragei@RemotRY icontiey 1easur ed

before an an acrylic tacky material was bonded to the fil mbearing

surface. The agith ¢elspelel Rt @alcdl ofsetel @rahBparentpeamihades of
Examples 1-6 and Comparétive Example 1, and with respect to
.each of the optical filters for displays of Examples 9-13
'and Comparative Example 2, the degree of suppression of the
inﬁerference with an infrared remote controller due to near-
infrared radiation emerging from a plasma display was
evaluated. With respect to each of the transparent
léminates of Examples 1-6 and 9-11 and Comparafive Examples'
1-2, the major surface of the transparent laminéte opposite
to the transparent multilayer film was bonded to one major
surface of a 2 mm thick PMMA.plate (Acrylite; manufactured
by Mitsubishi Rayon Co., Ltd.; 470 mm x 350 mm) through the
medium of a transparent tacky material to make an optical
filter for displays. This optical filter for displays was
used for evaluation purposes.

The optical filter for displays to be tésted was
mounted on the screen of a plasma display having a diagonal
size of 21 inches. An electronic device using an infrared.
remote controller was placed 0.2 - 5 m away from the plasma
_dispiay and examined for the malfunction thereof due to

near-infrared radiation emerging from.the plasma display.
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refractive index -of 1.64 and an extinction coefficient of O in the
wavel ength region of 500 to 600 nm A small piece was cut out of the object
to be tested. Using an integrating sphere (with an angle of incidence of
60), the total light reflectance at both surfaces of the test piece in the
wavel ength region of 300 to 800 nmwas neasured with a spectrophotoneter
(U-3400; manufactured by Hitachi Ltd.). Fromthe refl ectance thus
obtained, the visible light reflectance (Rvis) was cal cul ated according to
JI'S R-3106. The results thus obtained are shown in Table 3. Mreover, with
respect toWkerhaohal fienttbempaaenebsenged anthet er bfigxhnpi staneadiene
optical filters for displays of Exanples 9, 10, 11 and 13 and Conparative
Exanpl es Mahfungtioncwas spgpsuredht Shaytan sidd il SistanGffasured in the
sanme manner as descri bed above, except_that an acrylic tack fggaterial was
I

not bondedRHEFRER. 19%% PRELWRCEIPRs I MedTagtd o RP ] VN 6)

Enviro t al | st . i gh-t [ hi gh- 1 dit {est): /th

respect t otBRCHELEECRL THARRe hOT Mt Fabebiar Shekfnite ASEdredteny witn
t ot h h i f] j ) 9, 10, 11

and 13- 16 ST Soh oy RPEECER Ly hot el “HRER S . RTINS Ly s

'al | oned tﬁ%%%???/ﬁg? é%%hag%?jt%ﬁeﬁ}%ﬁt fosphere having a tenperature of 60

C. and a ( exanm ned for whitening. Wen no
‘whitening (whiterpPatsi Ofcateiesednddi &P ME £ RSt L5 B ¥ echaf g Bdsied andi ng

under such
display having no optical filter for displays mounted-
thereon was also measured. The results thus obtained ére'
shown in Table 2.
5) Visible light reflectance (Ryig):
With respect to each of the transparent'laminates of
Examples 1-4 and Comparative Example 1, the visible light
. reflectance (Ryjs) was measured before and after an acrylic
tacky material was bonded to the film-bearing surface. The
acrylic tacky material used for this purpose had a
refractive index of 1.64 and an extinction coefficient of 0
in the wavelength region of 500 to 600 nm.
A small piece was cut out of the object to be_tesfed.
Using aﬁ integrating sphere (with an angle of incidence of
62), the total light reflectance at both surfaces of the
test piece in the wavelength region of 300 to 800 nm was
measured with a spectrophotometer (U-3400; manufacﬁured by
Hitachi Ltd.). From the reflectance thus obtained, the
visible light reflectance (Ryjs) was calculated according to

JIS R-3106. The results thus obtained are shown in Table 3.

Moreover, with respect to each of the transparent



environnmental conditions for 48 hours, the object was regarded as suitable
for practical use. The results thus obtained are shown.in Table 4. For the
optical filters for displays, the noisture perneability of the polyneric
film bonded to the filmbearing surface of the transparent |amnate is

al so shown in Table 4. The above-described results are shown in Tables 1 to
4 below. -99 Table 1 Sheet Radiation field- intensity .(dBnV/ nm

resistance (fl/ sq. 33 MHz 62 MHz 70 MHz 90 MHz ) None 48 44 44 44
‘Transparent |am nate Exanple 1 2.1 37 31 34 .33 Exanple 2 1.9 35 29 30 29
Exanpl e, 3 Ianbirgete3% f3E88up Bx dnpanrd 4the ppuiesl 26i beersxbemp| @ispbaps 39 37
*37 36 Conparative 4.9 43 41 37 34 Exanple 1 Optical filter Sane as in
Exanpl e 7 Ekdpanrplessp 30163 B and 13 and Comparative Examples 2 and

3, the visible light reflectance (Ryjs) was measured in the
. same manner as described above, except that an acrylic tacky
material was not bonded thereto. The results thus obtained
are shown ih Table 4.
6) Environmental resistance (high-temperature/high-~humidity
teét): |
With respect to each of the transparent laminates of
Examples 1 and 6, and with respect to each of the optical
filters for displays of Examples 9, 10, 11 and 13-16 and
Comparative Examples 2 and 3, the object to be tested was
allowed to stand for 48 hours in an atmosphere having a
. temperature of 60 o'C_ and é humidity of 95%, and then
examined for whitening. When_no whitening (white spots'or
.general whitening) was observed after standing under such
environmental conditions for 48 hours, the object was
regarded as suitable for practical ﬁse. The results thus
obtained are shown in Table 4. For the optical filters for
_displéys, the moisture permeability of the polymeric film
bonded to the film-bearing surface.of the transparent
laminate is also shown in Table 4.
| ‘The above-described results are shown in Tableé 1 to 4

below.
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Table 1
Sheet Radiation field intensity .(dBmV/m)
resistance .
33 MHz 62 MH=z 70 MHz 90 MHz
(Q/sq.)
None - 48 44 44 44
Transparent
laminate
Example 1 2.1 37 31 34 .33
Example 2 1.9 35 29 30 29
Example 3 2.5 39 35 35 33
Example & 1.5 31 28 25 26
Example 6 2.8 39 37 37 36
Comparative 4.9 43 41 37 34
Example 1
Optical
filter
. Same as in
Example 7 Example 1 34 30 33 31
Example 8 2.7 33 28 32 T 25
Example 13 2.4 36 31 35 32
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E -101 Table 3 . Visible light reflectance [Rvis (X)] before Transparent
| am nate and.after bonding of tacky nmaterial Before bonding After bondi ng
Exanple 1 7.6 6.3 Exanple 3 7.1 6.1 Exanple 2 6.4 9.2 Exanple 4 6.7 9.6
Conparative Exanple 1 8.2 10.3 Table 4 Moisture perneability Transparent
. Visible light of filmH gh Lam nate reflectance, bonded to -tenperature/h
used Rvis (Z) filmbearing igh-humdity surface test (g/n2-day) Exanple
1 7.6 - General whitening Exanple 6 6.9 - No change. Exanple 9 Exanple 1
3.7 1.4 Ndabharige Exanple 10 Exanple 2 5 6 1 4 No change Exanple 11

Exanpl e 3 3614 No—change—E cuUu 3 bHdJ parative
. - z. ?7 8 be
Conparative 4.2 1.4 No change Erléd afgl( rﬁ@ élngagz tacx;smk:ti:Zflal ore
Transparent laminate
Before bonding After bonding
Example 1 7.6 6.3
Example 3 7.1 6.1
Example 2 6.4 9.2
Example 4 . 6.7 9.6
Comparative Example 1 8.2 10.3
Table 4
_ Moisture
permeability
Transparent | Visible light of film tem ngt- /h
Laminate reflectance, Ponded tP Ltemperatute
used Ryis (7) | film-bearing igh-humidity
surface test
(g/mz-day)
General
Example 1. 7.6 - whitening
Example 6 6.9 - No change
Example 9 Example 1 3.7 1.4 No change
Example 10 Example 2 5.6 1.4 No change
Example 11 Example 3 3.6 1.4 No change
Example 13 6.2 0.8 No change
Comparative | Comparative
Example 2 Example 1 4.2 1.4 No change
Comparative E le 1 6.7 12 Whit t
Example 3 xample . ite spots
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Conparative Exanple 1 6.7 12 Wiite spots Exanple 3 -102 As is evident from
Table 1, a practically sufficient electromagnetic shielding effect is
clearly recogni zed when the sheet resistance is not greater than 3 O sq.
The el ectromagneti c shiel ding effect becones greater as sheet resistance

I s reduced. Wen the transparent |am nate of. Conparative Exanple 1 having
a sheet resistance of 4.9 S2/sq. is used, the el ectronmagnetic shielding

ef fect does not reach a practical level in sonme frequency bands. Moreover,
when Exanple 1 is conpared with Exanple 7, it can be seen tptat . the

el ect r omagnet i ¢ Afhiid @WHITT dgon Tag ehs el BEAGYGR Y Spiticient

- metal -containing electrode on the tra arent | am nat d _brinaqi t hi
el ect rode §YRTXWPAMALIF 1L ’o'b%o‘?ﬂ crel’egtt'?]g%%rn]g‘ﬁef%(go%’r#(gg@;g%f ![f]e :

di spl ay. ' id f Table 2 ' i i
u's?Egafyhfﬁe;?&%%é%?ﬁ”etﬁa%ﬁ%%eisl%fnﬁéﬁ%%ﬁéﬁ?% P o
optica [ ' . @cﬂﬁ’e ' [ i gl
t|roa_ns_m' ttaénlzzeg&l's%&g %%féeﬁ%ﬁhﬁ?ggﬁk o%%g?et anéL8 Bé%gn?:éswlée}ife% Ihggt 10%
exhibit a éépfsé ?&éétwa}e&héé@f'wﬁéﬂ v fntidpaitaitd 1RANGR teaE.

practically sufficient near-infrared cutting-off ability. The transparent

l'am nat e Qodpdrdl e EAMRS140] MBEIng NE shésti FésBstand@lot he. 9 IQliEq.
transmttance in a wavel ength .regi onél onger than 820 nmis |less than 10%

and the cridigsdd, dilsd aorec £ ESmaGhétct $loDe Ddihdee Dpéd€adods |net feach
di splays wusing this transparent |lamnate is greater, but within a
a practical level in some frequency bands. Moreover, when
Example 1 is compared with Example 7, it can'be_seen thaf
. the electromagnetic shielding effect is increased by forﬁing
a metal-containing electrode on the transparent laminate and
bringing this electrode into contact with a grounding
electrode on the main body of the dispiay.
As is evident from Table 2, the optical filters for
displays using the transparent'laminates of Examples 1, 2, 4,
5 and 6.and the optical filters for displays of Examples 12
and 13, in which the light transmittance in a wavelength
region longer than 820 nm is less than 10%, exhibit a short
critical distance for malfunction and hence have practically
sufficient near-infrared cutting-off ability. The
transparent laminate of Examples 3 does not meet the
requirement'that the light transmittance in a wavelength
_region longer than 820 nm is less than 10%, and the critical
distance for malfunction of the optical filter for displays
J using this transparent laminaﬁe is greater, but within a
practically acceptable limit. However, the optical filter

for displays using the transparent laminate of Comparative
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practically adceptable limt. However, the optibal filter for displays
using the transparent |am nate. of Conparative -103 Exanple 1 is not
suitable for practical use because of its high-.near-infrared transmttance
and very great critical distance for malfunction, though it has a high
-visible light transmttance. The optical filters for displays of Exanples
9 and 10 wusing a near-infrared absorbing dye. in conbination with the
transparent | am nates of Exanples 1 and 2, respectively, have becone nore
suitable for practical use in that the near-infrared cutting-off ability

. i's i nmproveEranpl@everis it spktake | fYRtPEIGhETA Y AR PFRYRIRed R
conpared wt Exanples 1 and 2. The optical filter for_ disp)ays of '
Exanpl e 1\3"”0%“? ML L3 aﬁﬁf‘%‘b‘f%ﬁ% Yoy c%‘?ﬁﬂ‘?‘lacfllpjotrr’y%fh the
transparent. | am nate of le. 3 h becone ,suitable for. pr [ se in
that  Lhe. IHEERGS oFRm MR Tion EerEhorh Ty S Fah gt 1R, S350 on | o
reduced tq t@@p % and the near-infrared cutting-off ability is

| mproved. %Eﬁéﬁ, (%QVisible light transmittance is reduced as conpared

ith Ex | 3.l i | £ £4 j ia/es. | 2
W anpl es Tmbgo aeacla fllléédfge flcsr)]f C%Hnﬁ)lnﬁffodgfwt [ 19/ & fak gl e

using a near-infrar e sorbing dye _ the transparent
lam nat e ofs {GeyPArRddYEi AR E dbdSrig %_tﬁbl&ﬁmnﬁf&{ iveth Ugtee | N
g

that the light"transmttance in awavel en regi on | onger than 820 nm
-exceeds 102zamspsPent Ddmimeredndf necamisbeof 1 tded nearréspect ek psor bi ng
dye and, therefore, the critical distance for nmalfunction is _
have become more suitable for practical use in that the

’ near-infrared cutting-off ability is improved. However, the -
visible light transmittance is reduced as compared with |
Examples 1 and 2. The optical filter for displays of
Example 11 using a near-infrared absorbing dye in
combinatioh with the transparent laminate of Example 3 has
become suitable for practical'uée in that the light
transmittance in a wavelength region longer than 820 nm is
reduced to less than 10% and the near-infrared cutting-off"
ability is improved. However, the visible light
transmittance is reduced as compared with EXamples 3.

The optical filter for displays of Comparative Example
2 using a near-infrared absorbing dye in combination with
the transparent laminate of Comparative Example 1 is not
suitable for practical use in that the light fransmittance
in a wavelength region longer than 820 nm exceeds 10% in
: spite of the combined use of the near-infrared absorbing dye
and, therefore,.the Critical distance for malfunction is

great. If one or more additional near-infrared absorbing

dyes are added to the transparent laminate of Comparative
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great. If one or nore additional near-infrared absorbing dyes are added to
the transparent | am nate of Conparative -104 Exanple 1 so as to give a
light transmittance of |less.than 10%in.a wavel.ength regi on | onger than
820 nm the visible light transmttance will be markedly reduced. As is
evident from Table 3, in the transparent |am nates of Exanples 1 and 3

whi ch conprise a total of seven layers including ITOfilns and silver
filmse lam nated alternately on a transparent substrate and in which the
second silver filmas nunber fromthe transparent substrate side is

t hi cker thBKampéefilrsp apdtehgivesnl déghti Fransmastanrsi pfelpsghthan
reflectance is reduced even after a _transparent tacky material | ayer is
formed on LA& ip| # WBEGLPAgtBuFegden ARBIEReyhaPeB8RANRB skhPabrE1IPSP use in

optical filters for displays. In.the tran ent |.am nates of Exanples 2
and 4 and %bﬂbErEF?UEmEEE f& Y}lﬁhgevngggg Y| F§ABCPEr| ect ance s
“increased by norg_than 2%afier_a par ent cky_ma Lal,l.ayer is
formed thercon. 58 t5 evident From PaBIE"3: “ThetBS YedRbparine Yo

dfsp|ay5'Oiaﬁ§ﬁggésso?-é}aﬁgﬁegbﬂpﬁhatbVQhEéﬁ”Bbﬁggiga Eh%SQalan

antireflectron layer is used 1n conbination show significant reduction

in visiblesh{ght 1n¢EL8CEARERAIAT 1POMRRNAY WhihsiNoae R3YhBI1ARinated
antireflection layer formed théreon. In particular, The optical filters

for displ aystetnaEsappbasateaflspareangubBerhtanspar ¢at whaghnahes of

Exanples 1 and 3, respectively, which conprise a total of. seven |ayers

i ncludi ng d€vhdl stlasd silmeasf humbekafiromt elle transparent substrate
side is thicker than the first and third silver films, the
visible light reflectance is reduced even after a
_transparent.tacky material layer is formed on the film-

' bearing surface, and they are hence suitable for.use in
'optical filters for displays. In the transparent laminates
-of Examples.Z and 4 and Comparative Example 1, the visible
‘light reflectance is increased by ﬁore than 2% after a
transparent tadky material layer is formed thereon.

As is evident from Table 4; the optical filters for

displays of Exaﬁples 9-11 and Comparative Example 2 in which
an antireflection layer is used in combination show a
significant reduction in visible light reflectance, as
compéred with those having no antireflection layer formed
thereon. In particular, The optical filteré for displays of
Examples 9 and 11 using the transparent laminates of
Examples 1 and 3, respectively, which comprise a tbtal of.
seven layers including ITO films and silver films laminated

alternately on a transparent substrate and in which the

second silver film as number from the transparent substrate
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alternately on a transparent substrate and in which the second silver film
as nunber fromthe transparent substrate -105 side is thicker than the
first and third silver filns, are preferred because of their markedly | ow
visible light reflectances. The environnental resistance was |owest in the
‘transparent |am nate of Exanple 1 in which no filmis bonded to the

fil mbearing surface. The optical filter for displays of Conparative
Exanple 3 in which the filmbonded to the filmbearing surface has a

noi sture perneability of. .not [ess than 10 g/m.2.day is not suitable for
practical g48e if thackemi thadpshe fdrstppsdudddrdrigd lveandgdmént argni nat e
of Exanple 6 usingpsilver- containing alloy filns was .oqre _excellent in

envi r onnenPEPterzedspgrausenst theifr BaLksAdat 1eunvasdllsr 1aghipli e, 1.

Mor eover, th% OEEical filters for displays of Exanples 14 and 15 were
subj ect ed T§TASHit§ASFEperature/ high-hum dity test, though the results are

not shown in Tab&ﬁ?4enbﬁr8§%2nt8& Egﬁg%gagggrgég?gggeg@sin@ Eved i n either

the light- transmttrng portron or earing portion.. Wen

t he optica ' rdi S A@f eql -subj.ec .
high-?enpé%géhkgﬁﬁféﬁ-%8#?5%?é Pgsfgéﬁgﬁkhﬁtggrﬁglagsh%ogggpvgg ?ﬁ“?ﬁg

Llight-trangg then@iRALbeARiAG sOriRGe. VERENGHYiLh1t PR1BEHCrbACES. The
optical filter for displays “of Exanple 14 had a visible |ight -

transm ttageepldyssbfotompAKatived Exiatiphlee 3l iighwhiehl enba®sam( Bsnakdof

2.5% The optical filter for displays of Exanple 15 had a visible

to the film-bearing surface has a moisture permeability of .
not less than'lo g/mzday is not suitable for practical use
in thét.white spots were produced.

The transparent laminate of Example.G using silver-

containing alloy films was-more excellent in environmental

.'resiétance thén the transparent laminate of Example 1.

Moreover, the optical filters for displays»bf Examplés-

14 and 15 Qere subjected to a high—temperature/high—humidity
test, though the results are not shown in Table 4. 1In both
of them, no whitening was observed in eithér the light-
transmitting portion or the electrode-bearing portion. . When
the optical filter for displays of Exémple 16 was subjected
to a high-temperature/high-humidity test, no whitening was
observed in the light-transmitting portion or in the .

- vicinity of the side faces. The optical filter for displays
of Example 14 had a visible light transmittance (Tyjg) of
.69% and a visible light reflectance (Ryjg) of 2.5%.. The
optical fiiter for displays of Examéle 15 had a visible
light transmittance (T;is) of 67% and, moreover, excellent

antiglare properties. Similarly, the optical filter for
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l'ight transmttance (Tvis) of 67% and, noreover, excellent antiglare
properties. Simlarly, the optical filter for -106 displays of Exanple 16
had a visible light transmttance (Tvis) of 67% and, noreover, excellent
antiglare properties. In the transparent |am nate of Exanple 1, the color
of transmtted [ight was green (when calculated fromthe parallel ray
‘transmittance, a* = -8 and b* = 2 in the L*a*b* colorinetric system.
However, in the optical filters for displays of Exanples 14-16 in which a
toni ng dye was_used in_ conbination with the transparent |am nate of

Exanpl e 1, ifB1a¥s| 8f EramparsAPt had Pi YAeiRds dight(hkanseartanrsed from

h al | ' * -3 * =1 h L*a*b* |
e el g3 4F AR B SR B IS BB cn
bt ai ned wh h ' ' ' I

optal ned vhen nnec gl LEghelhLRLS) ohfhofoBLo¥SoNELS P! 2680 pR.BLOSFE |

had an ¢! echnaiRgRehl ¢ 30 cldlng-EEherimenuah ta)hbah kohhencopti cal

filters for ays o and ‘could prefera e used.
Fur t her nor garhe¥1cedi,dtb8nsRyetadceW hliout _gdagRgi pY L he {4l ondbeatd I
surf ace. en each of the optical filters for di spl ays of Exanples 12-16

was nount edodorifetsteespsebmyd . pl row@velt spirythe noptdd LNEL 1 ©srof for

el ectroni c equi pnent was observed owing to infrared renote controllers
pl aced in dliepheyghbbr Bganpdést hé-pbasnawliehl aytohingodge, wabeupkedt ine was
sharply defined and had good visibility because of little reflection of
external | fgmbination with the transparent laminate of Example 1, the.
color of transmitted light was gray (when calculated'from

the parallel ray transmittance, a* = -3 and b* = 1 in the
L*a"b* colorimetric system) and hence preferred because an
excellent contrast was obtained when these optical filters

for displays were placed on plasma displays. Moreover, the
optical filters for displays of Example 14 and 15 had an
electromagnetic shielding effect equal to that of the

optical filters for displays of Example 7, and could
preferably be used. Furthermore, they could be mounted
without.damaging the film-bearing Sﬁrface.

When each of the optical filters for displaysxof
Examples 12-16 was mounted on the'screen of a plasma display,
no malfunction of electronic equipment was observed owing to
infrared remote controllers placed in the heighborhobd of
the plasma display. Moreover, the picture was sharply
defined and had good visibility because of little
reflection of external light.

Each of the optical filters for displays of Examples

12, 15 and 16 was superposed on a plane glass plate with the
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Each of the optical filters for displays of Exanples 12, 15 and 16 was
superposed on a plane glass plate with the -107 anti-Newton ring

| ayer - bearing surface facing downward, and 500-g weights were pl aced at
the four corners of the optical .filter for displays. The optical filter
for displays was irradiated with light froma three-wavel engt h-range
emtting fluorescent |anp [Lupica (trade nane); manufactured by

M t subi shi Electric Corp.; power consunption 20 W placed just above the

center thereof, and observed for the ,production of Newton rings froma
i rect i on A%% HiNGVEAN LR LaYSRPeRELYF FUFFACH) BRGIRY SPENERTR caNd | | ter .
I I , ' d d. . Th tical fLlt f
i spl ays TS BANTLIS MFEF ToUFERR oRE aber - REHE GTOTREEE | & et ie PRI Hbr

j or. h J I f the |
Chotce of ThECen S0 QieBleyST o HE Wbeidi W odX AUPRASLNER O When

" each of th&P&)&i&@édTthéﬁrfiém FLSR| 2YEhPée - wEPEPL G H2rarge 8 d6i NGS

nmounted in contact with the “screen of a plasma displfay, no” Newton rihg was

produced. fﬁof@ééé&ﬂ'E&mptmaﬁpéécéfréaétﬁélﬁeg0rmé’ﬁ§9&@ﬂ§r@cﬁ Byanpl e 12
and 16 produced no Newton ring, regardl ess of he choice of the maj or

surface fag¢itgubiehili Bpdetyridreoyef , pokey condumpetogopol wi spbatédy of the
pi cture because of little reflection of external light. As described
above, thejysesanve nulentcamtgr ovhetesof | rand pabsatvédnfomt €lse whi ch can
bl ock intense electromagnetic waves energing from plasma di splays by
production of Newton rings from a direction forming an angle
of 10-80@ with the plane of the opticai filter. 1In all |
cases, no Newton ring was produced. The optical filters for
displays of Examples 12 and 16 had an anti-Newton ring layer
on either major surface thereof, and no Newton ring was
produced regardless of the choice of the major surface
coming into contact with the glass platé.
When each of the optical filters for displays of.
Exampies 12, 15 and 16 was mounted in contact with the
screen of a plasma display, no Newton ring was produced. 1In
particular, the optical filters for displays of Example 12
and 16 produced no Newton ring, regardless of the choice of
the major surface facing the display. Moreover, they
provided good visibility of the pictufe because of little
reflection of external light.
As described above, the present invention provides
transparent laminates which can block inﬁense
electromagnetic waves emerging from plasma displays by

~grounding them, have high transparency in the visible light

region without detracting from the definition of the display,
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groundi ng them have high transparency in the visible light region wthout
detracting fromthe definition of the display, -108 and can cut off
near-infrared radiation in a.wavel ength region-longer than 820 nm which
‘may cause the mal function of. neighboring electronic equipnent. By using
these transparent |am nates, the present invention also provides optical
filters for displays which have excellent near- infrared cutting-off
ability in a wavel ength region I onger than 820 nm excellent

el ectromagnetic Shle|dln% abi.| ity good weat her .resi stance_and

envi ronnen@Bf £aBj ShhneEI BRAL- é%égﬁreﬁtraﬁﬂﬁgnaﬂelarep@ﬁVPégngth

antireflection properties. and/qr ant wt on r|n pr ope Mor eover y
the conbl53818§e18P98§e§haPh§28rBgeﬁ i V@ﬁVISﬁu th mB#gVPGEéonoB?lca
filters for dlﬁ _ ve nore % r% near - rgred cutting-off
ability anBPP §°5¥8ﬁe?28F5r88ﬁ8reaPlPP%a s BY I TGS 00 Vhat 1

ol ai med | St rdnsfabEAESRERERk LI RALCALHRS QXVLQH}Bﬁt?mgohngVLdeS

refractive-in ransparen I and ayers (O

CO”S'St'”gogﬁléhhvﬁileérg ?bEVSEs§QQ§§'Qh@9hah£9¥ eRBe?M8nbBhERrSUr face of
a transparent substrate in su a way that a repeating unit conprising

a conblnathﬁﬁraieaneuthhaa bekraptilyey ndex whsB3IBAagent réylishl ayRgetB) and
one netal filmlayer (C) "in this order is repeatedly |lamnated ¢three

times or nmehen and funy, t BREel aBhRatlegtabmhgastia bhgbidir§rablilyeyj ndex
transparent filmlayer (B) thereon, wherein
good weather resistance and environmental resistance, and
excellent antiglare properties, antireflection properties
and/or anti-Newton ring properties. Moreover, by the
combined use of dyes, the present invention further provides
optical filters for displays which have more excellent near-

infrared cutting-off ability and/or a preferable color of

transmitted light.
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“the | am nated structure conposed of said netal filmlayers and said
hi gh-refractive-index transparent filmlayers constitutes an electrically
conductive surface, said electrically conductive surface has a sheet
resi stance of not greater than 3 S2/sq., and said transparent |am nate has

a visible light transmttance of not |less than 50% and a |Ii

transmttance of not greater than 20%in a wavel ength region

ght
" Longer than

820 nm 2. A transparent lamnate as clained in claiml wherein the
repeating unit is repeatedly.lamnated three tinmes and the second netal
What,lspedadmeds Ls

filmlayer HRat §aid t ranspar ent substrate si de
than the first and third netal ntl ers A trapsparent
clainmed In claimt? QWEE?P?Paﬁﬁ%B % t% f?ﬂﬁ%%a?% ﬁ

and -110 akransparent %dh%3|ve nated

i s thicker

nate as
hﬁ?&lﬂﬁfg}ggT | ayer

O act e ek naRRRRLedh Bsn E2aNE pa kSl '3 RO TaRYET () WhG Ml £iim
subst rat e, 1be Lesi)t LAGSLARLARSEH B MVEDLE ol Kehldeblachansed sangy

greater than A transpar | ami nat'e as clai me

sai d transparenk mdhekr 3Le rGAk BQ”BVh%%%s%arbh%”%ﬁ%%%%%t@oki
material. 5. A tranSparent lamnate as clained in claim1

hpsqgmded
erein said

hi gh-refr aat iwdg- ithdex at rapeadiagt uhiiftmcbayeisingBh eonbishtasnedid anky of
i'ndium oxide. 6. A transparent lam hate as clainmed in any one of <clains 1
to 3 wherehighardfraandperéntdesubtbhapareAr film layer (B) and one

metal film layer (C) in this order is repeatedly laminated

three times or more, and further laminating at least a high-

refractive-index transparent film layer (B) thereon, wherein

the laminated structure composed of said metal film layers

and said high-refractive-index transparent film layers

constitutes an electrically conductive surface, said

electrically conductive surface has a sheet resistance of

not greater than 3 ()/sqg., and said transparent laminate has

a visible light transmittance of not less than 50%,

and a

light transmittance of not greater than 20% in a wavelength

region longer than 820 nm.

. 2. A transparent laminate as claimed in claim 1

wherein the repeating unit is repeatedly laminated

three

times and the second metal film layer as numbered from said

transparent substrate side is thicker than the first and

third metal film layers.

3. A transparent laminate as claimed in claim 1

wherein, when one of a transparent tacky material layer and
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contains a dye. 7. An optical filter for displays conprising a transparent
| am nate as clainmed in.any one of clains 1 to 3, .and a netal-containing

el ectrode fornmed on said electrically conductive surface of said
transparent lamnate. 8. An optical filter for displays as clainmed in claim
.7 wherein said electrode is continuously formed on a peripheral region of
said electrically conductive surface. 9. An optical filter for displays
conprising a -111 transparent |am nate as clained in any one of clains 1

to 3, -and _a_ transparent otecti a gfarmed on said_ electrically
conduct | vea sGFP&@QaSF“§aPELFP&N?piP@ﬁFy EE. ot a1 | fer T o
di spl ays a 9 wherein_s |d transpar ent gy%tectlve Iayer

has. a noi§F3f@°5érﬁéésﬁﬁrt§r8P588feaFe£ﬂZF LRRT1BeRPAES Atdopt | cal
filter for duanbas.aosGhatlBel n sl L cdifr Tha s oUn 308 gheoal d

'transparent lve hasa ViIsi ance o

greater tha %%>ré%1eéeaﬁe Q@'nkk'p%@aka& dhshl ys as claimed in olaimo

R

wherein the gurface of salg transparent protectlve | ayer is provided with
mnute irregularities having a size of 0.1 to 10 gm 13. An optical filter
for displays conprising a transparent |amnate as clainmed in any one of

claims 1 to 3, andm transparent Iahieskards ctraifdd Dnecr@jmrisurface of
said transparent | am nate bei ng bonded to one major surface of said
transpar enwhewkededsaitli transparent substrate (A) comprises a

transparent polymeric molded material.

5. A transparent laminate as claimed in claim 1
wherein said high-refractive-index transparent film layers

(B) consist essentially of indium oxide.

6. A transparent laminate as claimed in any one of
claims 1 to 3 wherein said transparent substrate (A)

contains a dye.

7. An optical filter for displays comprising a
transparent laminate as claimed in any one of claims 1 to 3,
and a metal-containing electrode formed on said electrically

conductive surface of said transparent laminate.

8. An optical filter for displays as claimed in claim
7 wherein said electrode is continuously formed on a

peripheral region of said electrically conductive surface.

9. An optical filter for displays comprising a
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14. An optical filter for displays as clained in claim13 wherein one of
an antireflection layer, an antiglare layer and an anti-Newton ring |ayer
is formed on the other major surface of said transparent nolded article.
-112 15. An optical filter for displays as clained in claim13 wherein an
anti-Newton ring layer is formed on either major surface of said optical
filter. 16. An optical filter for displays conprising a transparent

|am nate as claimed in claiml1l, and two or nore additional |ayers selected
fromthe group consisting of .a netal -.con

ai ni ng. el ectrode, .a transparent
prot ect i ve T-ASPAHAL 47 Y A% &gyt ,arg’n Ot io-pﬁg\ﬂlgﬁ i ¢ %ay:ar,
‘an antigl are J I r.a r ent. I rii ¢l e L 17. .An optica
filter for agﬁdsglyngsa%% a%lealtng%%l ﬁ%pﬁvﬁwﬁqa%%qmﬁeé)e?ﬁrén(ﬁ?g ssélallgl addi ti onal
| ayers excelllect@litallye el o Ats R\ stid {lt\:'}agx%_tda(i%lntf ol
di splays conprising a transparent lamnate as clainmed in claim1l, a first

menber consisting of one |layer selected from an antireflection.|layer, an
anti-Newton ring layer and an antiglare |ayer, a transparent nol ded

article (E), andia.seafndptesher f c0HELrSEbAYd0EpDAPs Ohs NBI&ihaN el Sel ected
froma transparent protective |ayer (D) and a netal-containing el ectrode,
“said first clarde, wheire it sadpateanspardet gridtelc®ive layer has a

moisture permeability of not greater than 10 g/m;day.

11. An optical filter for displays as claimed in
. claim 9 wherein the surface of said transparent protective

layer has a visible light reflectance of not greatér than 2%.

12. An optical filter for displays as claimed in
claim 9 wherein the surface of said transparent protective
layer is provided with minute irreqularities having a size

of 0.1 to 10 pum.

13. An optical filter for displays comprising a
transparent laminate as claimed in ény one of claims 1 to 3,
and a transparent molded article (E), one major surface of
said transparent laminate being bonded to one major'surface

of said transparent molded article.

14. An optical filter for displays as claimed in
claim 13 wherein one of an antireflection layer, an
antiglare layer and an anti-Newton ring layer is formed on

the other major surface of said transparent molded article.
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-113 said transparent |am nate and said second nenber being |amnated in
that order. 19. An optical filter for displays conprising a transparent

| am nate as clainmed in any one of clains 1 to 3 and a dye-containing
transparent nolded material (F), said optical filter having a |ight
transm ttance of not greater than 10%in a wavel ength regi on | onger than
820 nm 20. An optical filter for use with a plasma display which
conprises a transparent |lam nate as clainmed in any one of clains 1 to 3
and has a light transmttance of not greater than 10%in a wavel ength
region | onger than 820 nm -114

15. An optical filter for displays as claimed in
claim 13 wherein an anti-Newton ring layer is formed on

either major surface of said optical filter.

16. An optical filter for displays comprising

a transpafent laminate as claimed in claim 1, and

two or more additional layers selected from the group
consisting of a metal-containing electrode, a transparent
'protective layer (D), an antireflection layer, an anti-
Newton ring layer, an antiglare layer and a transparent

molded article (E).

' 17. An optical.filter for displays as claimed in
claim 16 wherein any of said additional layers except said

electrode contains a dye.

18. An optical filter for displays comprising

a transparent laminate as claimed in claim 1,

a first member consisting of one layer selected from
an antireflection layer, an anti-Newton ring layer and an
antiglare layer,

a transparent molded article (E), and

a second member consisting of one or more layers
selected from a transparent protective layer (D) and a
metal-containing electrode,

said first member, said transparent molded article,
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said transparent laiiinate and said sécond member being

laminated in that order.

19. An optical filter for displays comprising a
transéarent laminate as claimed in any one of claims 1 to 3,
and a dye—containing transparent molded material (F), said
optical filter having a light transmittance of not greater

than 10% in a anelength region longer than 820 nm.

20. An optical filter for use with a plasma display
which comprises a transparent laminate as claimed in any one
of claims 1 to 3 and has a light transmittance of not

greater than 10% in a wavelength region longer than 820 nm.
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