*159159* LAM NATE AND DI SPLAY APPARATUS USI NG THE SAME Technical Field
The present invention relates té) /o) 65 npt & ,Camabl & p of cigm {%B 9n5S 5
aka

osuch as mmmmmmmmmMWMtrength enhancenent, protection agalnst :

shiel din omagneti c waves, shi eI ding of near-infrared rays,
col or tone chenge and the |ike, when the laninate is di sposed on a di spl%
screen s @meawm m ma display (PDP), a cathode-ray tube (CRT), a liqu

crystal an organic EL display (CELD), and a field em ssion

di spl ay, play appar at uppgeiRI®rirfes | am nate. Background Art In
recent years;G08#2t h the rapi d devel opnment of the society, a

phot oel ectroni c-rel ated conponent and equi pnent have remarkably been
progressed. Anong other things, a display which represents an inmage has

spread wi de for USEMINStEOANY DRSSPI %‘é‘?%@%%u%ef&vsﬁ\f& ﬁ{}ioﬁ-% a moni tor
evil ce.

device for a conputer and information term nal such
"spreading, a requirenent for a larger size and a snaller thlckness of the
di splay, or for a smaller size and a lighter weight thereof for the

pur pose ofrecpeitabl €idlq

The present invention relates to a laminate capable
of imparting functions such as mechanical strength
enhancement, protection against breakage, shielding of
electromagnetic wavés, shiélding of near-infrared rays,
color tone change and the like, when the laminate is
disposed on a display screen such as a plasma display
(PDP), a cathode-ray tube (CRT), a liquid crystal display
(LCD), an organic EL display (OELD), and a field emission

display, and to a display apparatus using the laminate.

Background Art

In recent years, with the rapid development of the
society, a photoelectronic-related component and equipment
have remarkably been progressed. Among other things, a
display which represents an image has spread wide for use
not only in a television set, but also in a monitor device
for a computer and information terminal device. While in
such spreading, a requirement for a larger size and a
smaller thickness of the display, or for a smaller size

and a lighter weight thereof for the purpose of a portable



11 6 /?1 3 GAS, EP, KR, CN, 0 oo//2 DESCRI PTION *@0002* 1 application is
ever increasing in the market. Wen an effort to increase the size of the
*display and, for the purpose of the portable application, downsize

thereof is made, a safety problemconmes up. A view ng surface of the
display is ordinarily made of a glass plate. As a surface area of the

gl ass plate becones larger, the glass plate becones nore |iable to be

subj ected to external inpact and, then, broken. Further, as an opportunity
of taking ePpldioiimn cs ¢verchncyeaging timwisd deadlsed Ncreased nore, an
opportunity for the display to be subjected to the external inpact is
increased nore aWderhendisffeyt besaresrddsblthd @ibe yokan Jhgsajety for
the di splay against the external inpact is controlled, as described bel ow,
by Japan Eheigt ficgaltMppiugmese anfl dhd e5d 2 a3t 1 LAV 1 Fi9F §XFHPL Lo 0N
regard to protection for a cathode- ray tube, an appliance provided with
the cat hodéheapotfulies riatienhi & hsf stoyri predb Bz & e 2 i anet er of a maxi num
portion (in a case of a rectangul ar shape, length of a diagonal 1Iline) is
nore than 160 mhi sieenirldwertt fise fod 110WS dilspiay SIAlR-dihi OGP 4
cathode-ray tube is appropriately fitted on a cabinet, when & steel ball
having a dpénet glasef tHGtem and a weirghceotr8Q008 thedpamRad fiqm a hei ght
of

becomes larger, the glass plate becomes more liable to be
subjected to external impact and, then, broken. Further,
as an opportunity of taking the display out for carrying

it outside is increased more, an opportunity for the
display to be subjected to the external impact is

increased more and the display becomes liable to be broken.

The safety for the display against the external
impact is controlled, as described below, by Japan
Electrical Appliance and Material Control Law.

For example, in regard to protection for a cathode-
ray tube, an appliance provided with the cathode-ray tube
in which a nominal size of a diameter of a maximum portion
(in a case of a rectangular shape, length of a diagonal
line) is more than 160 mm is controlled as follows: in a
state in which the cathode-ray tube is appropriately
fitted on a cabinet, when a steel ball having a diameter
of 50 mm and a weight of 500 g is dropped from a height of
1,400 mm on a front surface of the cathode-ray tube in a

manner of a swinging pendulum, the cathode-ray tube is



1,400 mmon a front surface of the cathode-ray tube in a nmanner of a
sW ngi ng pendul um the cathode-ray tube is 2 required to conply with the
‘following standards: (1) when a protective plate is made of bonded gl ass

or a synthetic resin, fragnments thereof will not be scattered in front;
(2) when the protective plate is nade of tenpered glass, any abnormalities
such as a crack, breakage and the Iike w Il not be generated; and (3) when

t he cathode-ray tube is not provided with the protective plate, fragnents
t her eof wi [F® e T fMEHet With rtdin fald owigar ¢ temdeerntsani €l wherngt h of
the cathode-ray tube, in an appliance provided with the cathode-ray tube
in whi ch agn&®RNECtiVEe PdRate disamads bpridadgedtassortsi @n syritrhease of a
rectangul ar shape, a diagonal line length) is nore than 160 nm when the
cat hode- r ayeSdpe @ softharagihgid pnotte el weatitatred iincl fisovie; of t he
protective _plate) is broken by a mechanical nethod or a thermal shock

met hod, weilght WEET AGMPRCS s6Tt Iieokdip tgl dsss maciat todfr debmipe red splagss provi ded
bet ween barriers which are placed at a distance of 900 nmand at a

di stance ofn¥, sboommaliddesctsingdl vs @ foremtk, obrehdkaget kode-ttay tiube is 15 ¢
or less for _a single piece and 45 g or less for total fragnents and,
further, aWylpi 86& Raviorgeaakeidghiargf (3or @henhahel cgthidde1aty fdubover the
barrier placed at a distance of 1,500 nmin front of the cathode-ray tube.
A nore speéPf netnetRyddet apshi ¢he proskecteveapilazle, Straergiit<an be found,

for exanple, in UL (Underwiters
thereof will not be scattered in front.

In regard to mechanical strength of the cathode-ray
tube, in an appliance provided with the cathode-ray tube
in which a nominal size of a diameter of a largest portion
(in case of a rectangular shape, a diagonhal line length)
is more than 160 mm, when the cathode-ray tube (in case of
having a protective plate, inclusive of the protective
plate) is broken by a mechanical method or a thermal shock
method, weight of fragments of broken glass scattered in a
space provided between barriers which are placed at a
distance of 900 mm and at a distance of 1,500 mm
respectively in front of the cathode-ray tube is 15 g or
less for a single piece and 45 g or less for total
fragments and, further, any piece having a weight of more
than 1 g will not fly over the barrier placed at a
distance of 1,500 mm in front of the cathode-ray tube.

A more specific method of application of mechanical

strength can be found, for example, in UL (Underwriters



3 Laboratories Inc.) specifications. Take, for exanple, a case of drop
test. In this test, a display elenent is dropped on a plate from a hei ght
of 750 mm The plate is nade of hardwood and has a thickness of 20 mMrm Two
pl ates each having a thickness of 20 nmare folded with each other and,
then, the resultant |lam nated plate is placed on concrete and, thereafter,
the plate is placed on the lamnated plate. As a display which can realize
an enlargenent of a size and al so decrease in thickness, in addition to a
convent i ofabdrauoxies yshal ) dsppldfich@Donsa pragsp réispkawmpnanela ( PDP)
has recently attracted people's attention and is expected to be a

| ar ge- si zezhsh spf ayrop tébe.nekn geheratsen. aAgifpraihe1BRBhtan sopti cal
filter is ordinarily provided on a view ng surface thereof. This opti cal

filter is disgsbddron he puapes€refn ahhelidihtgodn 75@! egd.r Oﬁfﬁanﬁtlia%ev\@ée and a
near-infrared ray emtted from a PDP main body. Further, there are may

cases in wHdd of heap@oedl ahdl has @oreuCk@Rlsy ofa$ 0a riNCriyen i@ tEange a
| um nescent color into that having a favorable color tone. The opti cal

filter isquapatedihy anpBitkngsa offr a0Spar ek FonpRW WMhirh £anprises a
glass plate or a resin plate with a function. Since, in a conventional

PDP, a tratisparand, stippeytthe sebsitane Qhmihatept plakd iild g1 ddas a
function as a front protective plate, the
on concrete and, thereafter, the plate is placed on the
laminated plate.

As a display thch can realize an enlargement of a
size and also decrease in thickness, in addition to a
conventional liquid crystal display (LCD), a plasma
display panel (PDP) has recently attracted people’s
attention and is expected to be a large-sized display of
the next generation.

As for the PDP, an optical filter is ordinarily
provided on a viewing surface thereof. This optical
filter is used for the purpose of shielding an
electromagnetic wave and a near-infrared ray emitted from
a PDP main body. Further, there are may cases in which
the optical filter concurrently has a function to change a
luminescent color into that having a favorable color tone.

The optical filter is prepared by imparting a
transparent support which comprises a glass plate or a

resin plate with a function. Since, in a conventional PDP,

a transparent supporting substrate of the optical filter



conventional PDP can easily attain safety standards defined by Japan

El ectrical Appliance and Material Control Law. However, it is necessary to
* substantially decrease a production cost in order to allow the PDP to be
popul ari zed in the market. A cost reduction of the optical filter thereof
is also required whereupon a material cost and a production cost by a
sheet-feeding nethod of the transparent supporting substrate are itens to
be reviewed. on the other hand, in the liquid crystal display (LCD), the
vi ewi ng sitdsace fwerbbpniasopdinant! protectidvwd phiath,atpel arizing plate, a
phase difference plate, a film having an anti-reflection function and the
| i ke. Sin&env¥eRikonali BPBscanbspantlaktyahaveadetynstizodaafdspr ot ecting

t he displgﬁs%the conventional LCD easily attains safety standards defined

by Japan kneddry AjppranBéeghdichht Appdiagoat ol MawerOadi Camitnolt he

size of the screen of the LCDis up to 20 inches, but, since there is a
rapi dly exygahding requirement in the market for a larger display, an
effort for further enlargement of the LCD has been nade. However, as the
si ze of gl ass wilefetetonkts assnbsesasryi ol angetantihdlygl des ries sere
|iable to be broken whereupon it is i difficult for a display having such a
| arger si pragdugffies cestsani efgerhtosaldoy shandAPdsodeki ned by Japan
El ectrical Appliance and Material Control Law by a

popularized in the market. A cost reduction of the

optical filter thereof is also required whereupon a

material cost and a production cost by a sheet-feeding

method of the transparent supporting substrate are items

to be reviewed.

On the other hand, in the liquid crystal display

(LCD), the viewing surface thereof is ordinarily provided

with a polarizing plate, a phase difference plate, a film

having an anti-reflection function and the like. Since

these articles substantially have a function of protecting

the display, the conventional LCD easily attains safety

standards defined by Japan Electrical Appliance and

Material Control Law.

Ordinarily the size of the screen of the LCD is up

to 20 inches, but, since there is a rapidly expanding

requirement in the market for a larger display, an effort

for further enlargement of the LCD has been made. However,

as the size of glass which becomes a substrate is larger,

the glass is more liable to be broken whereupon it is



conventional technique. The LCD for the application of a small-sized

portable termnal is expected to be frequently carried around whereu
*‘there are many opportunities in which the LCD receives external inpa
for exanple, by being dropped, hit or the like. In such opportunitie

al t hough

the LCD has resistance against inpact to a certain extent

hel p of protective functions which are possessed by the polarizing p
and an anti-reflectiaon functional filmprovided on the view ng surfa
such resi sfafddcdt for surishlan havimdaguchs andpadery sdfzecofplaliags whi ch
portable term nal manufacturers receive fromportable termnal users
attri but abt® £8tdsierdferfdf atyats tiamslandeD def imesk by, Japee i n regard
organic EL display (CELD) and a field em ssion display (FED), as the
t her eof be&3RELrigRdeAPRHiRSses st Mattey itaHe Conft rade Lawr by iaabl e to be
broken in the sanme manner as in the LCD whereupon it also becones
difficult FORPVEREIEONGlsHleginitteconply with the safety standards def
by Japan El ectri cal Qﬁgliance and Material Control Law. Also for the

appl i cation of tHR&e

| [fogi £be portalsiad iver vifnal smdaddngézend breakag

be 6 I caused by the inpact becone a problem Particularly in cases
b
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dropped, hit or the like. In such opportunities, although

the LCD has resistance against impact to a certain extent
by the help of protective functions which are possessed by
the polarizing plate and an anti-reflection functional
film provided on the viewing surface, such resistance is
not sufficient. In fact, a majority of complaints which
portable terminal manufacturers receive from portable
terminal users are attributable to a phenomenon that the
LCD is broken.

Also in regard to an organic EL display (OELD) and a
field emission display (FED), as the sizes thereof become
larger, glass substrates thereof are more liable to be
broken in the same manner as in the LCD whereupon it also
becomes difficult for these displays to comply with the
safety standards defined by Japan Electrical Appliance and
Material Control Law. Also for the application of the

small-sized portable terminal, damage and breakage to be



protective menbers than the LCD whereupon these displays are nore liable
to be broken than the LCD. It is an object of the invention to provide a
"l ani nate whi ch can easily attain safety standards for, e.g., inpact
resistance and the like, for exanple, when the lamnate is provided on a
view ng surface of a display while aimng for a cost reduction, and a

di spl ay apparatus using the lam nate. Disclosure of Invention As a result

i nt i dj nducte the inventors of the invention in order
o ol ve t He BranPns 8 AHESFR, Bheohe AuRraRidh | Rartackameran 41 n whi cn a
t i pe a ified inpact test is in a specified range
and. 1 ur LhEF o8 PATORAPe ATEORBEYSIAE R LA SRR eI Oa Lee o

and, furthér;, a am . . .
0 tiog%:ly, an inpact absorption |ayer, which

transpareng, resin_|l ayer and, I
s;? i s? i es {%Pe P8§§Fléﬁ89o¥£?ﬁ8 O bwienFhesquididiheresceymilings whotichus of
the transp in a specified range; Young' s nodul us of

d i I [ !
t he transpgégzﬁcﬁeggﬁingégygg’:ﬁayeaa?ﬁggﬂﬂﬁédf¥§ﬁﬁg;fﬁéﬁ?ﬂﬁﬁFHGML@% thgin
i b ion.l js i ified range; an e transparent re
| yer  and BFOEREC 1 KpABETLRESOFBENOR P ebifFaiPen ZhesemsHan tyee o | n

total and _JIS-A hardness thereof satisfies a relation in a specified
manner can®§6I ¥8TEh lﬁPEBI%ﬁ\ f Lﬁ@iﬁﬁvéﬁﬁpoﬁheTﬁgD-

It is an object of the invention to provide a
laminate which can easily attain safety standards for,
e.g., impact resistance and the like, for example, when
the laminate is provided on a viewing surface of a display
while aiming for a cost reduction, and a display apparatus

using the laminate.

Disclosure of Invention

As-a result of intensive studies conducted by the
inventors of the invention in order to solve the problems,
the inventors have found that a laminate in which a
parameter determined by a specified impact test is in a
specified range and, further, a laminate, comprising a
transparent adhesive layer, a transparent resin layer and,
optionally, an impact absorption layer, which satisfies at
least one of the following requirements:

Young's modulus of the transparent adhesive layer is
in a specified range;

Young’s modulus of the transparent resin layer is in



i nventi on has been conpleted on the basis of this finding. Nanely, problens
of the invention can be solved by inventions specified by aspects
" described below. The invention relates to a | am nate conprising at |east a
transparent adhesive |ayer and a transparent resin |ayer and having a
t hi ckness of 3.5 nmmor |less, wherein the following relation is satisfied:
T/F ? 200 in which T (s) represents a period of tinme during from
generation of inpact stress to an appearance of a first peak and F (kN
representsd pRaifsigdseangethe tine of the first peak in a stress-tinme
curve at a ball drop inpact test in which a steel ball having a weight in
a range of frompPs3@iFati®@s0of thedinpaped dboorpt henhghayvet i30iemy The
invention is characterized in that the lam nate further conprises an
i npact absepedidhiddaymngdheandvention relates to a | aninate conprising one
8 or nore transparent adhesive |ayers and one or nore transparent resin
| ayers, wherein &hel dasinsprereit thesifoldped ngnd Asitli tleseDhpatbs sati sfied:
(1) Young's nodul us and thickness of at |east one of the one or nore
t r anspar enebsdhpsiiva |layers aorpfisas 1X162 mboe 1XdP6rPaiandotaomai@ t o 500
gm respectively; (1l1) Young's nodulus and thickness of at |east one of
the one or JiSr& theawhprentheesoh saybssiaseafromnadxdN3inta %08 rRagand
from10 to 3,000 gm respectively;

manner can solve the problem in the invention. The

invention has been completed on the basis of this finding.

Namely, probléms of the invention can be solved by
inventions specified by aspects described below.

The invention relates to a laminate comprising at
least a transparent adhesive layer and a transparent resin
layer and having a thickness of 3.5 mm or less, wherein
the following relation is satisfied:

T/F 2 200
in which T (ps) represents a period of time during from
generation of impact stress to an appearance of a first
peak and F (kN) represents impact stress at the time of
the first peak in a stress-time curve at a ball drop
impact test in which a steel ball having a weight in a
range of from 530 g to 550 g is dropped from a height of
10 cm.

The invention is characterized in that the laminate
further comprises an impact absorption layer.

The invention relates to a laminate comprising one



(I''lk) the lam nate conprises inpact absorption |ayers, of which at |east
one has a penetration of from50 to 200; and (IV) the | am nate conpri ses
*at least two layers in total of the one or nore transparent resin |ayers
and/or inpact absorption layers, of which two |ayers are in a relation
that a ratio of JIS-A hardness therebetween is 1.1 or nore. The invention.
is characterized in that the one or nore transparent adhesive |ayers
conprise an acrylic resin or a silicone resin as a main conponent. The

i nvention P§ BRILatr@nspadent eidbestive dryears amoy enler aisparent resin

| ayers congrise at | east one selected froma polyester resin, a

pol ypr opyl ER@énpesirgntawesanhyllagessvi wmyleradet atte leepal wier ofpalnget hyl ene,
pol ystyrene, pol yurethane, and an el astoner having 9 i transparency. The
i nvention £9léhuiagt eriquédementtisati st Isa tiimFdeid :absor ption | ayers conprise a
silicone type gel. The invention is characterized in that each of the one

or nore transpar éhl Feshg' bapedslandahbethipaekssabgorpt ieaskayees Jras a
JIS-A hardness of fromO to 98. The invention is characterized in that at

| east one theé the omemorentrenspamspar edhelsdsien 1agress a¢eNFrcies «a 02
transparent electrically conductive layer or netallic nesh |ayer having a
surface respsiahet Bf dndnffom1l0 ot80500 pm, respectively;

(II) Young’s modulus and thickness of at least one
of the one or more transparent resin layers are from 1x103
to 1x10%® Pa and from 10 to 3,000 pm, respecfively;

(ITT) the laminate comprises impact absorption
layers, of which at least one has a penetration of from 50
to 200; and

(IV) the laminate comprises at least two layers in
total of the one or more transparent resin layers and/or
impact absorption layers, of which two layers are in a
relation that a ratio of JIS-A hardness therebetween is
1.1 or more.

The invention is characterized in that the one or
more transparent adhesive layers comprise an acrylic resin
Or a silicone resin as a main component.

The invention is characterized in that the one or
more transparent resin layers comprise at least one
selected from a polyester resin, a polypropylene resin, an

ethylene vinyl acetate copolymer, polyethylene,

polystyrene, polyurethane,land an elastomer having



0/ sduare. The invention is characterized in that at |east one of the one
or nore transparent resin |layers has at |east one function selected from
‘an anti-reflection function, an anti-glare function, an anti-fouling
function, an antistatic function, a polarizing function and phase
difference formng function. The invention is characterized in that the one
or nore transparent resin layers have a filtering function of filtering
at | east ong_region selected fromwhole region, near-infrared region and
visible Iight2PeTHR GY el ectromagnetic waves. The invention relates to a
di spl ay apparatus, conprising a, display view ng surface having the above-
men!toi o%edploam' natsr]éh‘?roﬁ‘f%’atlc‘%ér’e%n‘?ﬁﬁ@g‘BF?QZ%%s-bfpi@%a‘bntm brpaichgs O her
and further_objects, ffatures, and, advantages of the invention will be
more expl i cEi‘l?s#’F%fn’r?rhe FRPIDVF P L et aft| 84l Heare i pyPongehken with reference

to the draw ngs erein: FIG 1 is a cross-sectional viewillustrating an
exanpl e of a trar?\‘s,}tb]earléh‘ferétr’é?ﬂ riTFN3reohenkzedeititimt ach @fitha

cross-sectional view illustrating an exanple of a state when a |am nate
accordi ng t¥% HF TRt TR bvF Yeln oha ve PRRNE| tthe 3imgaat
cross-sectiqnal view i]lustrating another exanple of a state when a

| aminate a qﬁgﬁqu)iayers has "a JIS-A hardness of from 0 to 98.

The invention is characterized in that at least one
of the one or more transparent resin layers comprises a
transparent electrically conductive layer or metallic mesh
layer having a surface resistance of from 0.01 to 30
Q/square.

The invention is characterized in that at least one
of the one or more transparent resin layers has at least
one function selected from an anti-reflection function, an
anti-glare function, an anti-fouling function, an
antistatic function, a polarizing function and phase
difference forming function.

The invention is characterized in that the one or
more transparent resin layers have a filtering function of
filtering at least one region selected from whole region,
near-infrared region and visible light region of
electromagnetic waves.

The invention relates to a display apparatus
comprising a display viewing surface having the above-

mentioned laminate mounted thereon.

10



the*invention is provided on a PDP; FIG 4 is a cross-sectional view
illustrating an exanple of a state when a | am nate according to the
‘invention is provided on an CELD; FIG 5 is a cross-sectional view

illustrating still another exanple of a state when a | am nate according
the invention is provided on a PDP; FIG 6 is a cross-sectional view
illustrating still another exanple of a state when a | am nate accordi ng

the invention is provided on a PDP, FIG 7 is a cross-sectional view
illustrating another exanple of a state when a | am nate according to 11
the invention, i rovided on an CELD;, FIG 8 is a cross-sectional view
iIIustraIiré%%ﬁ e3ghbPhéPReRanPIrawdngs state when a | aminate according
the invention is provided on a PDP; FIG 9 is a cross-sectional view
illustrating stiI$Eh%ﬁo%%€rf%%éHﬁFeObﬂe§t§ba¢eaWME&saIamdluﬁmanuagéﬁing
the invention is provided on a PDP; FIG 10 is a cross-sectional view
iIIustratiﬁﬁps§¢¢lln%%6¥h69 Exadpbe mbre swatld oitterfran atienatel boedigli ng

to

to

to

to

to

the invention is provided on a PDP, and FIG 11 is a cross-sectional view

i lustrati MPs1i19d devErtPtéranprienf watht akd erkercea toariatdr Aeoessli ng
the invention is provided on an OELD. Best Mde for Carrying out the
| nvention Wherein:

FIG. 1 is a cross-sectional view illustrating an
example of a transparent electrically conductive film;

FIG. 2 is a cross-sectional view illustrating an
example of a state when a laminate according to the
invention is provided on a PDP;

FIG. 3 is a cross-sectional view illustrating
another example of a state when a laminate according to
the invention is provided on a PDP;

FIG. 4 is a cross-sectional view illustrating an
example of a state when a laminate according to the
invention is provided on an OELD;

FIG. 5 is a cross-sectional view illustrating still
another example of a state when a laminate according to
the invention is provided on a PDP;

FIG. 6 is a cross-sectional view illustrating still
another example of a state when a laminate according to
the invention is provided on a PDP;

FIG. 7 is a cross-sectional view illustrating

another example of a state when a laminate according to

11

to



A lam nate and a display apparatus using the |am nate according to
preferred enbodi nents of the invention will now be described with
‘reference to acconpanying drawings. A first |lam nate according to the
invention, conprising a transparent adhesive layer, a transparent resin
| ayer and, optionally, an inpact absorption |ayer, can be evaluated by a
ball drop inpact test in which a steel ball having a weight in a range of
from530 g to 550 g is dropped froma height of 10 cm A filter for a 12
di spl ay acddrediimyentidre isvenovbdedadbhséhesElbe following relation
between the tine, T (s), froma generation of inpact stress to a first

peak and inpact RIGBsSE ¥5 (kN)rosatsébeitha® efetherfhsstaperk Lpif
stress-time curve obtained by the inpact test: T/F ? 200 Such an

eval uati on arno ey crxertb beichf thastate CORPHEsS] HAiLYPE g@@grgghb grated
capacity: 20 kN, rated output: 1160*10-6 strain) (LC 20KNG/02; avail abl e

from N kkéiheEligotaronian | istproended Gon, aLbop) is fixed on a hard stable
hori zontal plane of a stone table or the like and, then, a sanple film of

a 5-cmsquare isHiGed s & CesEefs@Oridea ofidie; ] pagk s8t1n@nde i1l
thereafter, a steel ball having a weight of from530 g to 550 g I s dropped

on the samploghied raxanpila deighitote Wonem at11RONAEENPEESE ]{ﬁg £&h this
occasion, stress and tine are neasured by using the load cell, a dynam c
strai n nmet éhe( ASHOLi@avais gtevided on a PDP;
FIG. 10 is a cross-sectional view illustrating still
another example of a state when a laminate according to
the invention is provided on a PDP; and
FIG. 11 is a cross-sectional view illustrating still

another example of a state when a laminate according to

the invention is provided on an OELD.

Best Mode for Carrying out the Invention

A laminate and a display apparatus using the
laminate according to preferred embodiments of the
invention will now be described with reference to
accompanying drawings.

A first laminate according to the invention,
comprising a transparent adhesive layer, a transparent
resin layer and, optionally, an impact absorption layer,
can be evaluated by a ball drop impact test in which a
steel ball having a weight in a range of from 530 g to 550

g is dropped from a height of 10 cm. A filter for a
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from NEC San-ei Instrunents, Ltd.), a high-speed DC anplifier (AP11l-103;
avail able from NEC San-ei Instrunents, Ltd.) and a thernmal dot recorder
«(RA1200; available from NEC San-ei Instrunments, Ltd.)  after they are
connected with one another. Although a decrease of the inpact stress is
ordinarily considered to be a large factor for increasing the inpact

resi stance, a value of the "T/F' which takes 13 N into consideration not
only the stress but also a generation tine of the inpact is an inportant
par amet er diepleyakhegabirdgngheoi thacinvestsbansetibichsaghbnpath ohAsigSt ance
paranmeter "T/F' value according to the invention is 200 or nore,

preferabl yr@Bation beteecandthereipepfer apty, 2bPofr aNPERerhPid Cg%e In which
the "T/F" value is less than 200, when the lamnate’is provige on a

di spl ay nembpacsushrass aoPBPfpasel peskt Agd! ikpate Berdes¢r rbegnbel ow,
possibility of breakage of the nenber is increased whereupon the case is

soneti nes abtthavoimbl efi bhacfiakt us€ak Funt 8estrbBe-tiagi Balgcwhi ch
satisfies these conditions has a remarkably high inpact resistance and
al so conpl olesainetd bhetBapampaEtetésteal Appliance and Material Control Law
and UL specifications. A second |am nate according to the invention,
conprising a trangpaeergomdhesi ve | ayer, a transparent resin |ayer and,
optionally, an inpact absorption |ayer,
Such an evaluation is performed such that a

compression type load cell (rated cépacity: 20 kN; rated

output: 1160%10°® strain) (LC-20KNG702; available from

Nikkei Electronic Instruments Co., Ltd.) is fixed on a

hard stable horizontal plane of a stone table or the like

and, then, a sample film of a 5-cm square is fixed on a

center portion of the load cell and, thereafter, a steel

ball having a weight of from 530 g to 550 g is dropped on

the sample film from a height of 10 cm at room temperature.

On this occasion, stress and time are measured by using

the load cell, a dynamic strain meter (AS2102; available

from NEC San-ei Instruments, Ltd.), a high-speed DC

amplifier (AP11-103; available from NEC San-ei Instruments,

Ltd.) and a thermal dot recorder (RA1200; available from

NEC San-ei Instruments, Ltd.) after they are connected

with one another.

Although a decrease of the impact stress is

ordinarily considered to be a large factor for increasing

the impact resistance, a value of the “T/F” which takes

13



satnsfies at | east one of the follow ng requirenents: (I) Young's nodul us
and thickness of at |east one |ayer of the transparent adhesive |ayer are
from 1x102 Pa to 1x106 Pa and from 10 to 500 m respectively; (lI1) Young's
nodul us and thickness of at |east one |ayer of the transparent resin |ayer
are from 1x103 Pa to 1x108 Pa and from 10 to 3,000 m respectively; 14 |
(I'11) penetration of at |east one |ayer of the inpact absorption |ayer is
from50 to 200; and (IV) the transparent resin |ayer and/or the inpact
absor pt i on1P&PeCoSSHGISEsion GrothmmlY aylee ssanels e bati @1sb aJl S- A hardness
therebetween is 1.1 or nore. Respective |ayers of the first and second
| ani nat es 988€5RAELeG ttdmehef mhentinpaat | 1s rw hepslessnt bpdrianedetai |
(Transparent adhesive |ayer) Young's nmodulus of a transparent adhesive
| ayer is [P&f evabgtingmthel Gnpartl X06i Faanvde ] e t hi ckness thereof is
preferably from 10 to 500 m Since the transparent adhesive |ayer has a | ow
el asticity, whenShgpaén igpadded etso stadicsplparaterenty T e vhopact to gl ass
of a view ng surface can be alleviated to prevent broken glass from being
scattered. aFAosAdag fter thiee invamsparents axlitesdw and vy erptOfe 2RB0YD230
external inpact and prevent the inpact from being transferred to the
vi ewi ng sufPfawmerei endsmogespderfed akslyf {250 eot idwad. t he transparent adhesive
| ayer changes the '
In a case in which the “T/F” value is less than 200,

when the laminate is provided on-a display member such as

a PDP panel or the like to be described below, possibility

of breakage of the member is increased whereupon the case

is sometimes not favorable in actual use. Further, the

laminate which satisfies these conditions has a remarkably

high impact resistance and also complies with the Japan

Electrical Appliance and Material Control Law and UL

specifications.

A second laminate according to the invention,
comprising a transparent adhesive layer, a transparent
resin layer and, optionally, an impact absorption layer,
satisfies at least one of the following requirements:

(I) Young's modulus and thickness of at least one
layer of the transparent adhesive layer are from 1x10%? Pa
to 1x10° Pa and from 10 to 500 pm, respectively;

(II) Young's modulus and thickness of at least one
layer of the transparent resin layer are from 1x10° Pa to

1x10® Pa and from 10 to 3,000 pm, respectively;

14



shape thereof in accordance with the external stress to alleviate and,
accordingly, cancel the inpact. For this reason, it is considered
»sufficient that elasticity of the transparent adhesive layer is allowed to
be as low as possible. Further, in order to prevent the broken glass from
15 being scattered, it is considered sufficient that glass fragnents does
not exceed adhesive strength which is held against the transparent
adhesive layer such that the glass wll not fly out. For this reason, it
is considered suffili ernetheatior afifsiveast sehé Thpagesft baeshape

t hereof , absorbs inpetus for flying out of the glass fragnments and cancel s
t he i npet udémpRCEmaksarpoion  layersis chmem ded eto spb0 cagat that the

el asticity of the transparent adhesive layer is allowed to be as | ow as
possi bl e. The el ddfMicitthe dframepdremsparseit bahesi yed)ayethesimpheterably
in arange of from 1X102 to 1x106 Pa, nore preferably in a range of from
1x102 to 1Xbe®5rRdimTd kiyér compeipeefZrablyorsd Bayengeanfi hrear1xlgz to
1x104 Pa in ternms of Young's nodulus. In a case in which the Young's

nmodul us of JEReA tearpesenthadbiestwesnl ayerlis sndubyel arge, that is, nore

t han 1x106 Pa, when inpact is added on the display elenment froma view ng
surface side or Recipmutciate stayweg of sheadtiedstoramd Wetendi sphayaekgnent ,
the inmpact can not fully be absorbed by the transparent adhesive |ayer
wher eupon according to the invention will now be described in detail.

(Transparent adhesive layer)

Young’s modulus of a transparent adhesive layer is
preferably from 1x10% to 1x10° Pa while thickness thereof
is preferably from 10 to 500 um.

Since the transparent adhesive layer has a low
elasticity, when impact is added to a display element, the
impact to glass of a viewing surface can be alleviated to
prevent broken glass from being scattered.

In order for the transparent adhesive layer to
absorb an external impact and prevent the impact from
being transferred to the viewing surface, it is considered
sufficient that the transparent adhesive layer changes the
shape thereof in accordance with the external stress to
alleviate and, accordingly, cancel the impact. For this
reason, it is considered sufficient that elasticity of the
transparent adhesive layer is allowed to be as low as
possible.

Further, in order to prevent the broken glass from

15



the substrate glass of the view ng surface becones liable to be broken or
scattered. On the other hand, in a case in which the Young's nodul us of
.the transparent adhesive layer is unduly small, 16 that is, less than 1x102
Pa, the transparent adhesive |ayer itself becomes |liable to be broken
whereupon it becomes difficult to prevent broken glass from being _
scattered. It is preferable that the transparent adhesive |ayer according
to the invention is as transparent as possible. The term"transparent” as

used hereiBeligg RlardeddO MRan g %’i% teshqe%%j:]}iticekn eé%l%%hg#leaﬁ%?i s 100

pm | um nous average transmttance Vv I'S e.

Material s whihgh oAk zg.,bln%ltofexl%%igrgg il d 3% tsq__ert %{g{tﬁgf@ﬁr ntsi %g{?ﬁ‘%ve

| ayer are not “particularly limte ong as y such

condi L oS 2881 ndeS € e RN onBP GG (X ATRISS ey a0l NGjude, ubber

type adhesives, acrylic adhesives, i"cone _ _ _
SR s, PR e e, sk en g ERLUES 51y REob R aRE L, S
00, PRLPL Aok S5 LGRS L DRI L oun S
adhes) ves et OPLGorRary DS AERE T RRecdvar Futts o SHE ST ve Tayer)
fragments and cancels the impetus. From this point, it is
considered sufficient that the elasticity of the
transparent adhesive layer is allowed to be as low as
possible.

The elasticity of the transparent adhesive layer is
preferably in a range of from 1x10%? to 1x10° Pa, more
preferably in a range of from 1x10% to 1x10° Pa and still
more preferably in a range of from 1x10% to 1x10% Pa in
terms of Young’s modulus.

In a case in which the Young’s modulus of the
transparent adhesive layer is unduly large, that is, more
than 1x10° Pa, when impact is added on the display element
from a viewing surface side or mechanical strength is
added on a whole display element, the impact can not fully
be absorbed by the transparent adhesive layer whereupon
the substrate glass of the viewing surface becomes liable
to be broken or scattered.

On the other hand, in a case in which the Young’s

modulus of the transparent adhesive layer is unduly small,
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Thi ckness of a transparent adhesive |ayer according to the invention is
preferably in a range of from10 to 17 500 tm nore preferably in a range

of from50 to 500 ~tm and still nore preferably in a range of from 100 to
500 [Lm Wien the thickness is unduly large, that is, larger than 500 pm
transparency thereof is lost. Wen the thickness is unduly small, that is,

less than 10 pm a function to absorb the inpact can not fully be exerted.
(Acrylic adhesive) Since an acrylic adhesive islowin price, it is wdely

used. Slncghgge gcrggsg %gh shvg e§Pve 1H¥|'C éﬂ ner as a nain

starting meteria g~acryli I I %ﬁ%jectlng any
one of non L& basi 0 S to o ut ol ymeri zati on

The solutlf onn%glza |88me§ Eé?gggnga 9 bB? FhRalV FﬁeBBPV?éF|Z|ng an
acrylic moponer in sol ven as esters, aronmatic
hydrocarggggco%?skgfgﬁ ES|ﬂgp5e§%P%x688 BR 9hasSoftgPebedrsl yst. The
sol vent, thebgonCﬁntratlon of the nononer conposition and the |like are

det er m ned>@@ g on a final application or a perfornmance to be
required. The ac I|c adhesives are ro d|V|ded into a . _
non- cr oss- Iinkiﬁg t§ﬁepﬁﬁge5aef%sgh?Fnug FypRpanpRt ndAleréys- LriRINg type
is a type which fter FIﬁoated a is used as it is and has

t

thernnplas??%?f?ln%oFo § Fﬁagﬁﬂlo?hésn%ﬁ EFRREPRFARENGS Pogeipde.

n I neratlon ropert
ordlnarlIyTng%gégnLtkgngpaggg 9 used Eergln ys intended to mean

that, when the thickness thereof is 100 Hm, luminous
average transmittance of visible light is 50 % or more.

Materials which are capable of being used as the
transparent adhesive layer are not particularly limited,
so long as the materials satisfy such conditions as
described above. Specific examples thereof include rubber
type adhesives, acrylic adhesives, silicone type adhesives,
vinyl type adhesives and the like. BAmong these adhesives,
since the acrylic adhesives and the silicone type
adhesives use a material having a low elasticity as a
starting material, they easily manufacture a layer having
a low Young’s modulus which characterizes the invention
and, further, have a high transparency whereupon the
acrylic adhesives and the silicone type adhesives are
favorably used.
(Thickness of transparent adhesive layer)

Thickness of a transparent adhesive layer according

to the invention is preferably in a range of from 10 to
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18 making itself difficult in obtaining elasticity. In order to inpart the
aggl oneration property thereby enhancing the elasticity, changes of types
“and quantities of copolynerization nononers and external additions of

ot her polynmers or resins such as a phenol resin and the |like are
conducted. By doing such conduct, it can be designed that a preferable
aggl oneration property, tackiness and adhesi veness are simultaneously
inparted. Wien the aggloneration property is inparted, depending on the
copol yrer i 2%% i B/ nBR&RePrederaP lvhdm apolapger iofatinom deyree $80i it s a
remarkabl e effect. Specifically, an aggl oneration conponent and a quality
nodi i cat i ¥ cBhpdbheROrar @ akdppriopra atasige sef eftend 1GAeteuE@0 qum.

bal ance therebetween i s inportant. Ordinarily, as the aggloneration
conponent ,WRgmythacEhaf&nessa 15 apstudiv d angeonmihatwhid e, Lassgehetqaal ity
nodi fication conponent, a nononer having a nono- or dicarboxylic acid is
sel ect ed. TR ter , tsangpaypackorthiemeartt iisg lolse .agghenetaki ahidimpaity,
there is a cross-linking type. In the cross- linking type, the

aggl oner ati®nipdeper spa liackivags s sand e sadhdsiny dlessn, are fveid t beh ansed

t her eanong by changing a cross-linkin% degree thereof. An illustrative
conposi t i PR hehacipprretagadsined faldlyi ble lexsxtemient i onal |y been used

conprises vinyl_ acetate,
(Acrylic adhesive)

Since an acrylic adhesive is low in price, it is
widely used. Since the acrylic adhesive uses an acrylic
polymer as a main starting material, the acrylic adhesive
can be obtained by subjecting any one of monomers which
are basic components to solution polymerization.

The solution polymerization is performed by
ordinarily polymerizing an acrylic monomer in an organic
solvent such as esters, aromatic hydrocarbons, or ketones
using a peroxide or an azo type catalyst. The solvent,
the concentration of the monomer composition and the like
are determined depending on a final application or a
performance to be required.

The acrylic adhesives are roughly divided into a
non-cross-linking type and a cross-linking type.

The non-cross-linking type is a type which, after
coated and dried, 1s used as it ié and has
thermoplasticity. For this reason, the non-cross-linking

type is ordinarily deficient in an agglomeration property

18



octyl acrylate, ethyl acrylate and naleic anhydride. On this occasion,
conponents which influence the aggloneration property are vinyl acetate
and ethyl acrylate. By decreasing ratios of contents of these conponents
and, accordingly, decreasing the aggloneration property, the transparent
adhesive layer having a low elasticity according to the invention can be
obtained. (Silicone type adhesives) Since silicone type adhesives have a
hi gh thermal resistance, the silicone type adhesives are particularly

favorably usedrid) bamplacarioné ol 6ol [0lnd Nof LBy Legi Stance. Further,
the silicone type adhesives are excellent in &l ecirrcal characteristics,

wat er resistance,yp rgyosgyr@or%g%g\%%%%ﬁ%éﬁséﬁésg%gy and as wel |

t hey adheres well to an adherend ace‘energy or a

high surfacheeneOnth COMMESLAL O BLc 1065 | Lipang. adlestyesi s gased on

silicone in a rubber state and silicone Tm a resin sta rily, a

dried fi'”h%Eﬂﬂﬁ%fééid¥”Eb§3P§?§£P§%$¥§%€%£ﬁ£&éésaQnédQQ %¥ﬁﬁgropgrty but

has a | ow "aggl omerati on prope i's reason, CroSs- ng i s

necessary, g ot 08| bokies B PLLISENG Lpe; adiRelyee are

adj usted to obtain an appropri astici _ n ~the

cher o oo RS UESL S o BLSR S BROLELER Bl e

tenper at ur § +of. iy o &gg&éﬁ%&jghéifé"pééf%@&%fé)gébf%&@%&éion
property, tackiness and adhesivehess are simultaneously
imparted.

When the agglomeration property is imparted,
depending on the copolymerization monomer rather than
polymerization degree exhibits a remarkable effect.
Specifically, an agglomeration component and a quality
modification component are to be appropriately selected
whereupon a balance therebetween is important. Ordinarily,
as the agglomeration component, vinyl acetate is a
favorable monomer, while, as the quality modification
component, a monomer having a mono- or dicarboxylic acid
is selected.

Further, as a type for imparting the agglomeration
property, there is a cross-linking type. In the cross-
linking type, the agglomeration property, tackiness and
adhesiveness are well balanced thereamong by changing a

cross-linking degree thereof.

An illustrative composition of the acrylic adhesive
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An illustrative conposition of the silicone type adhesives which has
conventional ly been adopted conprises (a) a nethyl phenyl polysiloxane
resin, (b) a phenyl vinyl siloxane resin, (c) dinmethyl diphenyl
cyclotetrasil oxane and (d) chloroplatinic acid. On this occasion, the
component which influences the aggloneration property, the cross-1|inking
degree of other nenbers and the elasticity of the transparent adhesive is
(d) chloroplatinic acid. In order to obtain a targeted transparent

adhesi ve F\iGY RRT ovPRYSRELIeRE Y1 ¥nBeaRcuped nePmpBhisee VhREBht RERLAtE,i S
sufficient that a content of ( chloroplatinic acid is allowed to be

d
| ower t haPY e dfientd ohal etlont Zaﬁ@?ﬂ%? i nalaisparditdadiesi ve and

| ayer-form ng method) Forns of transparent adhesives are roughly divided
into two categolf@feshihaAcFasionf FRRINentshedtial dind lavahce Hehot her in a
liquid state. The adhesive in a sheet state is ordinarily a
pressur e- SEKEANSER EIQ  PEPPERTE abecabivh, acefttadre tanel sttesi ve i s | ani nat ed
to one of nenbers to be bonded together, the other nenber is lamnated to
t he menbeRAM2 S Bat SEGHIES ik madHesi o cahtestporft Whemenbers are
bonded together. 21 The adhesive in a liquid state is a type which is
first subjcEERaNeY P4 ca? Fenr aheld byndieer esdmas itdres agal,ome henjons
hardened by being left to stand in room tenperature or being heated; on
thi s occafirOPerfsy, 4918 i transparethoadhesivehd agttediamingy @ 1éwui d state,
elasticity according to the invention can be obtained.
(Silicone type adhesives)

Since silicone type adhesives have a high thermal
resistance, the silicone type adhesives are particularly
favorably used in an application required for thermal
resistance. Further, the silicone type adhesives are
excellent in electrical characteristics, water resistance,
moisture resistance and weather resistance, and as well
they adheres well to an adherend having either a low
surface energy or a high surface energy.

A composition of the silicone adhesives is based on
silicone in a rubber state and silicone in a resin state.

Ordinarily, a dried film of the silicone type
adhesive exhibits an adhesive property but has a low
agglomeration property. For this reason, cross-linking is
necessary and, by such cross-linking, the silicone type

adhesives are adjusted to obtain an appropriate elasticity.

On this occasion, the silicone type adhesives are heated
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mentioned are a bar coating nmethod, a reverse coating nethod, a gravure
coating nethod, a roll coating nethod and the |like and, an appropriate
method is selected from thereanong. by taking into consideration a type,
viscosity, a quantity to be applied and the |like of the adhesive After a
bondi ng operation is perforned by using the transparent adhesive, in order
to renbve air-entrapped at the tinme of the bonding operation, or to

perform sol ution .%éeatnﬁghep t he adhesive and, further, to enhance
adhesi on sTTehth* bét Hee ﬁgé?gz IR FR89RrTRESE it PeRakideuERE RS
performed under conditio of pressure apd ., heating. On this occasion, the
Sondi 1 on BT EreE RFECr L8 7 h; RAFRRy Frahrdoaht 20 BBRSES TGOS T and
the condifjion of ing is, although depending on thermal resistance of

i ndi vi dualfﬁ%%r%?gag%rf%? o 7R i 3 yEAbbutM NGRS ¢ enper at ure to about 80 ' C.
(Transparent resjn lf%erg Ybung S modulus in g direction perpendicular to a
surface of a trdHSphr Rt tTRa5TRT| GYRPORMFEANi @F thar 8itéFPREd tPeel asticity
and t hi ckness according to, the 22 inventi? is preferably in a range of
fronllxﬂxféhﬁﬁkﬁ%% Wibhch B3P heOPRPRkhRRE EY Pﬁgntﬁgﬁgﬁﬁﬂbﬁpmﬂéﬁﬁﬁﬂayer is
preferably, in a range. of fr0ﬂ110 to.3,000 m The transparent resin |ayer
which is cH%%ait%ﬁgg%ﬁ PRGNY hePRL ST RRRYCaRBS LRI ckRéss RBEOWd v t he

i nvention s a function act from being added to gl ass

; et .
of & Vi owiSH S TAcE RN (b LHBSERY] sdiBRgAYE oCHClotet fasiloxans

and (d) chloroplatinic acid.

On this occasion, the component which influences the
agglomeration property, the cross-linking degree of other
members and the elasticity of the transparent adhesive is
(d) chloroplatinic acid. In order to obtain a targeted
transparent adhesive having a low elasticity and according
to the invention, it is sufficient that a content of (d)
chloroplatinic'acid is allowed to be lower than a
conventional content.

(Form of transparent adhesive and layer-forming method)

Forms of transparent adhesives are roughly divided
into two categories, that is, a form in a sheet state and
the other in a liquid state. The adhesive in a sheet
state is ordinarily a pressure-sensitive type; on this
occasion, after the adhesive is laminated to one of
members to be bonded together, the other member is
laminated to the member thus laminated with the adhesive

whereupon two members are bonded together.
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di splay el enent or a function of preventing broken glass from being
scattered whereupon the transparent resin layer plays an inportant role
according to the invention. The transparent resin |layer according to the
invention is- used in formng a functional |ayer such as a transparent
el ectrically conductive layer, an anti- reflection layer, an anti-glare
| ayer or the like, or used after allowng a dye to be contained therein
wher eupon the transparent resin | ayer becones a base of a |anminate. The

transparent resiphd ay@iessvéegHi LedikQiRe nspare The .ter
"transparent” as used H%ré?n IS i%%ggégdsfgggegg %hg&PewﬁgﬁEi gk%hickness

thereof 100 é‘&bjé'&@&“%oagﬁgﬁg%artﬁﬂﬂs%tif ggggigg eaeq Il d s 50 %

or nore. In order for the transparent resin or an

i npact anﬁi§%§¥Q?%eﬁgfdégggcggakg?g f%g?gykgag§ggéggg, it _is considered

sufficien t ranspar er chan tﬁgoghape t her eof by

the 23 extiarpalediTBast ot 08l hVhaLecANdngARRoLdbnaLy, gancel the i mpact.
e fea { I's

In order to dchieve thes ures, | consrderad®Saf ficci ent that the

el asticity i a1 6ethomnoRer Bendheubar £9.8 $Ur fage of he transparent
& F‘ AReg

resin layer ™ is control I'n correspondence w th app i"ons.~’As the
Feain | ay L e O AL RO bohe Yoo s S aaE s 28 ARt er ably from
1X103 to (08 Pay JPséuPLelenabhy hEeRLAX193,59: 75437 R and sid!!
and the like and, an appropriate method is selected from
thereamong by taking into consideration a type, viscosity,
a quantity to be applied and the like of the aahesive;
After a bonding operation is performed by using the
transparent adhesive, in order to remove air-entrapped at
the time of the bonding operation, or to perform solution
tfeatment on the adhesive and, further, to enhance
adhesion strength between members, it is permissible that
curing is performed under conditions of pressure and
heating. On this occasion, the condition of pressure is
ordinarily from about 0.001 to about 2 MPa and the
condition of heating is, although depending on thermal
resistance of individual members, from ordinarily about
room temperature to about 80 °C.
(Transparent resin layer)
Young’s modulus in a direction perpendicular to a

surface of a transparent resin layer which is

characterized by elasticity and thickness according to the
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nmore preferably from 1X103 Pa to 5X107 Pa. In a case in which the Young's
nodul us of the transparent resin layer is unduly large, that is, nore

. than 1X108 Pa, when inpact is added on the display element froma view ng
surface side or mechanical strength is added on a whole display el enent,
the inpact can not fully be absorbed in the transparent resin | ayer

wher eupon the substrate glass of the view ng surface becones liable to be
broken or scattered. Wiile, in a case in which the Young's nodulus of the
t ranspar eninvestbohayerpreferdblly isnmal lranghabfi Srohess1bhaty 1XIOF Pa, the
transparent resin l|ayer itself beconmes liable to be broken; such a

situation pasanetthavonabkaess ot ehieak rahisphreat bestsedaiyert he
transparent resin layer is not particularly Iimted so long as it

satisfies therepadilyi oASadesagiebed akewe10Spechf b6o2Amexanmpl es of such
mat eri al s 1 nclude pol yesters, = pol yet hersul fone, pol ystyrene, polyethyl ene,

pol ypropyl ene, ®h@otyansgereatpebyini dayea GBLEN| 0§echypPBctEEiiRed
pol yuret hane, a fluorine type resin such as polytetrafluoroethylene or the

like, a vipyltrenpoupdistiel aas RALY¥¥nRYs akkeridfgotot Rael ik&enraloyacrylic
acid, a polyacrylic ester, polyacrylonitrile, an addition polynmer of a

vinyl conpessda pehyfebRasEybirevasitdngd impakYMetBAChRihg BgHRH t
vi nyl i dene conpound such as polyvinylidene chloride or ‘'the like, a
copol ymer @fadsvbpyh ¢98ReHAd sQkfackl whlcnn@hky RRPEEAPYYNE dsieh £35S ad
display element or a function of preventing broken glass
from being scattered whereupon the transparent resin layer
plays an important role according to the invention.
The transparent resin layer according to the
invention is used in forming a functional layer such as a
transparent electrically conductive layer, an anti-
reflection layer, an anti-glare layer or the like, or used
after allowing a dye to be contained therein whereupon the
transparent resin layer becomes a base of a laminate.
The transparent resin layer is required to be
transparent. Thelterm “transparent” as used herein is
intended to mean that, when the thickness thereof is 100
pm, luminous average transmittance of visible light is
50 % or more.
In order for the transparent resin layer to absorb
an external impact and prevent the impact from being
transferred, it is considered sufficient that the

transparent resin layer changes the shape thereof by the
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-,

vinylidene fluoride/trifluoroethylene copolynmer, an ethylene/vinyl acetate
copolyner or the |like, a polyether such as polyethylene oxide or the I|ike,
an epoxy resin, polyvinyl alcohol, polyvinyl butyral, and, further, as
transparent el astoners, for exanple, silicone rubber, urethane rubber,
acrylic rubber, styrene-butadi ene rubber, soft polyvinyl chloride,
el astoners of ethylenic copolyners and the |ike such as an
ethylene-prog Ienﬁ .copol yner, _ethyl ene-butene copol yner, an ethyl ene-vinyl
acet at e c055léﬁﬁﬁ arBPeRE” Pk 8Ll levR@teneady r afspapanglyeomsaial onse such as
a cross-linked product of a mxture of an ethylenic copolyner and an
et hyl ene- prBB§Féne- Ht eREICEobBI §FBECBAJtheRe | fRatwpelsi hetnbpl asti ¢
el astonmers such as a styrene type thernopl astic el astomer, a urethane type
25 t her nopFaBfiLeeErdsEUfELCigRY that! the; ehambiei tynmaneri alizeathiah can be
used in the transparent resin layer are not |limted to these exanples.
Further, tRESBeRELEFLEFstRay SE&ABEENCA thel sranephrestsireisia dragtdwe | ke,
oil as a plasticizer and an additive such as a heat resistant stabilizer,
an anti - oxt8aRPREECLAB] LReCO5TESRGNASNEA Wokhgeppliobtéonsof each of these
materials will not be inpaired. Furthernore, these materials nmay be
subjected to a PFathe eteatkehtyfdn ehdiperpbse pérpahdmciigr adhesi veness
and the |like. Among these materials, a polyester resin, a polypropylene
resin or ahBetAyFEREevPRyLhacEranspraspotynesin paysget hgtomeingpltyst yr ene
and pol yuret hane are favorably

the invention, Young’s modulus is preferably from 1x10° to

1x10° Pa, more preferably from 1x103 to 7x10” Pa and still
more preferably from 1x10° Pa to 5x107 Pa.

In a case in which the Young’s modulus of the
transparent resin layer is unduly large, that is, more
than 1x10%® Pa, when impact is added on the display element
from a viewing surface side or mechanical strength is
added on a whole display element, the impact can not fully
be absorbed in the transparent resin layer whereupon the
substrate glass of the viewing surface becomes liable to
be broken or scattered. While, in a case in which the
Young’s modulus of the transparent resin layer is unduly
small, that is, less than 1x10’ Pa, the transparent resin
layer itself becomes liable to be broken; such a situation
is not favorable.

A material which can be used in the transparent
resin layer is not particularly limited so long as it

satisfies the conditions described above. Specific
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used. Thickness of the transparent resin |ayer according to the invention
is from10 to 3,000 m preferably from 10 to 2,000 m nore preferably from
10 to 1,500 m still nore preferably from10 to 1,000 mand particularly
preferably from 10 to 500 m Wen the thickness thereof is unduly small
that is, less than 10 m a sufficient inpact absorbing capacity can not be
obtained. On the other hand, when the thickness thereof is unduly I|arge,
that is, nore than 3,000 m light transmttance sonetines becones
i nsuf fici eakamplesherf, swiednratendedss ichaderpolydoteonsi deration, in a
case in which the thickness 26 thereof is unduly small, at the tine the
t ranspar enpolgstherksaydones gallyistntkarse anpopyethylénet epoliybriopydiddd,cul t
to provide the transparent resin |ayer on a display surface, while, in a
case i n whachoflgemtikieckreps liyd mindyl ya leelgaylode exyde | réyinhereof is
sonetinmes limted, although depending on a type of the material to be
used. The poagspatkaneresi fluaydmehawipry medin cdungssa®f from 50 to 250 m
is a so-called- transparent polynmer film and has flexibility *whereupon a
t r anspar enpogbeetracalbyoettiydects \var fiHen Ligke contv inpLstympeuhar srenby a
roll-to- roll nethod; hence, a long transparent |am nate having a |arge
area can ehbi pbeptlinyhe chlodided otWhiHee, 1ilhe, tgenpherenicresia, | ayer having
a thickness of 250 mor nore is a so-called transparent polynmer sheet
wher eupon polyekbegiiiccalskyr¢ompdictacte Iayers i, av i ad@ft e6hipolinger,

of a vinyl compound, polymethacrylic acid, a

polymethacrylic ester, a vinylidene compound such as

polyvinylidene chloride or the like, a copolymer of a

vinyl compound or a fluorine type compound such as a

vinylidene fluoride/trifluoroethylene copolymer, an

ethylene/vinyl acetate copolymer or the like, a polyether

such as polyethylene oxide or the like, an epoxy resin,

polyvinyl alcohol, polyvinyl butyral, and, further, as

transparent elastomers, for example, silicone rubber,

urethane rubber, acrylic rubber, styrene-butadiene rubber,

soft polyvinyl chloride, elastomers of ethylenic

copolymers and the like such as an ethylene-propylene

copolymer, ethylene-butene copolymer, an ethylene-vinyl

acetate copolymer and the like, ethylenic transparent

compositions such as a cross-linked product of a mixture

of an ethylenic copolymer and an ethylene-propylene-diene

copolymer and the like and thermoplastic elastomers such

as a styrene type thermoplastic elastomer, a urethane type
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antr-glare layer and the |ike can be fornmed by a sheet- feeding nethod.
When elasticity thereof is low, the roll- to-roll nethod can al so be
adopted. According to the invention, a surface of the transparent resin

| ayer may previously be subjected to a sputtering treatnent, a corona

di scharge treatnent, a flane treatnent, an etching treatnent such as
ultraviolet ray irradiation, electron beamirradiation or the like, and
prime coat | t her eby .i mpr.ovi ng adhesi veness of the transparent resin

| ayer agai hggrﬁ‘of’ﬁé%&é‘r 8&?5&03&% &G FrE7 ddifdudyomed Sitay @ ter 1l § or med
thereon. F ﬁt hgr, an\{) desired inorganic material |ayer, for exanple, nade
of a givelhERar28r PenESECk & Ty S d BHPISRAT Bt STt HaYa @ arant resin
| ayer and the.transparent el ectrically_ conductive |ayer. Furthernore, if
necessary, Eamélﬁ§a tRr &PESE XA &S renf USGRRTas theFoeRR tEFdaRisngaY
ultrasonic_cleaning qr the |like may be perforned, before a transparent

el ectri cal FYREBARUAL T LK MU 6T dd19authdihe ilikerdeilt @serhance an
anti-scratch Eroperty of the transparent |am nate, a hard coat |ayer may

be formed Bh2EE1FéZSE GRE Aaj KV SUsh @fe a theats pasdmtardsin | ayer.

Furthernore, when the |am nate according to the invention has a plurality
of transpafbAPlligsin PRy&ndi-gxidemdt Wndhendridst sios ledGessaran t o have

the characteristics described above, but other |layers are not limted by a
par anet er AR+ EANPAF PREREEs CfheaGhp&dt thassorsitey iedsasiltyl. not be

impaired. Furthermore, these materials may be subjected
to a plasma treatment for the purpose of enhancing
adhesiveness énd the like.

Among these materials, a polyester resin, a
polypropylene resin or an ethylene vinyl acetate copolymer,
polyethylene, polystyrene and polyurethane are favorably
used.

Thickness of the transparent resin layer according
to the invention is from 10 to 3,000 um, preferably from
10 to 2,000 pm, more preferably from 10 to 1,500 um, still
more preferably from 10 to 1,000 pm and particularly
preferably from 10 to 500 um. When the thickness thereof
is unduly small, that is, less than 10 pum, a sufficient
impact absorbing capacity can not be obtained. On the
other hand, when the thickness thereof is unduly large,
that is, more than 3,000 um, light transmittance sometimes
becomes insufficient. Further, when a process is taken

into consideration, in a case in which the thickness
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(I'mpact absorption layer) An inpact absorption |ayer according to the
s a layer in which, when an external force is applied on a
sscreen of a display elenent provided with a lamnate or an optical filter,
absorption |layer alleviates the force whereupon the inpact

i nvention i

t he i npact
absorption

absorbi ng capacity and transparency) 28 It

absorption
t ransparen

| ayer prevents the display el enent from being broken. (I npact
IS necessary that an inpact

| ayer has an _appropriate inpact absorbing capacity and

dherepe ieriRdnay Sl bpmopehiatidnapde vt rentapasiny”

used herein is intended to nmean that a penetration value of the inpact
absor ption laNer s Yibki 52 t3s 200, ophiedlerfiblter,r orh 805 tabi HDcaht fror e
from 100 to 200, (based on JIS K2207-1991-50 g |oad). Further,
the term "BRElde dihpaterrsPargniusees trerldyer on @ ahikplay swedacehat |
when the thickness thereof is 100 m a value of |um nous average
transmttaridelie, 400 98 opas@rin Wikkeh ttee tthicidnesss tiereoiuly ladoey smal |,

preferably

the inpact absorbing capacity can not fully be executed, while,

t hi ckness theg®diiisturtheyedarpe, sonethimes rlansitied, arede lvangmot

sufficientl

be obtai ned; therefore, these cases are not favorabl e.

For

as

when t he

thi s reasorfepdredindiwknestyreeredfhe sndtreamallo tico k33 AGGdn preferably from

10 to 2,000 m nore preferably from10 to 1,500 m stil

from1l0 to

1, 000 Thaarfirarsnrd xantartesimpriefyemathayifigom T itaktsdds no £
from 50 to 250 pm is a so-called transparent polymer film
and has flexibility whereupon a transparent electrically
conductive film can continuously be formed by a roll-to-
roll method; hence, a long transparent laminate having a
large area can efficiently be produced. While, the
transparent resin layer having a thickness of 250 um or
more is a so-called transparent polymer sheet whereupon an
electrically conductive layer, an anti-reflection layer,
anti-glare layer and the like can be formed by a sheet-
feeding method. When elasticity thereof is low, the roll-
to-roll method can also be adopted.

According to the invention, a surface of the
transparent resin layer may previously be subjected to a
sputtering treatment, a corona discharge treatment, a
flame treatment, an etching éreatment such as ultraviolet
ray irradiation, electron beam irradiation or the 1like,
and prime coating thereby improving adhesiveness of the

transparent resin layer against a transparent electrically
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A material of the inpact absorption layer is not particularly limted so
|l ong as the naterial satisfies conditions described above; on this

occasi on, exanples, of favorable materials include gels of such as
silicone, polyethylene, polypropylene, polystyrene, polyurethane,

acrylate and the like. 29 Anong these gels, particularly silicone in a gel
state can attain the inpact absorption |ayer having favorable val ues of
penetration and | um nous average transmttance. Further, on this occasion,
by seal i ngcanducthvehéayelr, tohbei dpavedakdersiong ca@pachey,i angnhanced and
can nore favorably be used. When the inpact absorption layer is fixed on
the transgesénedréspnghayer mathedell Apges ,arfe rofdiarwld,y mdndse 4 oget her
by using an adhesive or the like. The adhesives or the |like are not
limted togawgnspetali ort ype libel may be tfheywnehiavbe twedispaiency. On this
occasion, the term"'have transparency"” is intended to nean that, when

t he t hi cknesgnspherenf rss2f payerusndotiheatenagparisransliddtancesisy 50 % or
nore. Further, as such adhesive, the transparent adhesive |ayer W%ich is
used for boodiéngtivaelayenspafentherssdne) ayersetbepaelyes wukhi n a scope of
constitution of the | am nate according to the invention or an optical
filter andpaegentktonofraatdinsptagueheasnisoqarnke clesed iy e adhesi ve.

Details of the transparent adhesive |ayer are described below It is
perm ssi bl eléanfngnothehanlikeehbgcbeopelrdyemed, before a
transparent electrically conductive film is formed.
Further, in order to enhance an anti-scratch
property of the transparent laminate, a hard coat layer
may be formed on at least one major surface of the
transparent resin layer. Furthermore, when the laminate
according to the invention has a plurality of transparent
resin layers, at least one thereof is necessary to have
the characteristics described above, but other layers are
not limited by a parameter which influences the impact
absorbing capacity.
(Impact absorption layer)
An impact absorption layer according to the
invention is a layer in which, when an external force is
applied on a screen of a display element provided with a
laminate or an optical filter, the impact absorption layer
alleviates the force whereupon the impact absorption layer
prevents the display element from being broken.

(Impact absorbing capacity and transparency)
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or the anti-glare layer in the inpact absorption layer. Particularly in a
case in which the lamnate or the optical filter is provided on the

. display elenent and, as a result, the inpact absorption |ayer is

posi tioned on an 30 outernost surface, in order to enhance visibility, it
is preferable to formthe anti-reflection layer or the anti- glare |ayer.
Details of the anti-reflection layer and the anti-glare |ayer will be
descri bed below. (Lanminate) A lam nate according to the invention is

constituted by kgnkgahbeasaatryawa%reaﬁ et la@é%rrptaow aRSRAT ofis

adhesive |l ayer and optionally an. inpact absorption layer; on this

occasi on, %BrEEPESF¥H§§EgE§p%Q%téﬂy%ﬂﬂﬁﬁﬁncaéﬁﬁﬁggnéda1ﬂfﬁﬂﬁpaﬂéﬁby

t ransparen ayer the transparent ve | ayer are each forned

b | h L e ' ’
1,006, | SYBRCOL ol 198N B SaEplo i A8 iAol o ke e

plurality Of "i npact absorptio rs are present, an

effect to be QRLA Redelih SAMBLIIER LGP medNARINAY Andditdidre the | mpact

absorption yer ormed by one layer, e standpoi nt

STyl LB AR Ly

jd’@,
transparent resin’layer adhesi ve | ayer are used by

vo Tayers 0 mupe ) Brkl 3o, | ETand A@¥eTdscd ek A diia od ol o ng

rel ations, i n"regar ness speci fications) thereof,

between JI 58 h3Ldneds oiHyrs Wodd 198 v8h anthald)S Arliatelagss hid) of the

B | ayer:

term “have transparency” as used herein is intended to
mean that, when thelthickness thereof is 100 pum, a value
of luminous average transmittance is 40 % or more.

When the thickness thereof is unduly small, the

_impact absorbing capacity can not fully be executed, while,
when the thickness thereof is unduly large, light

" transmittance can not sufficiently be obtained; therefore,
these cases are not favorable. For this reason, the
thickness thereof is from 10 to 3,000 pm, preferably from
10 to 2,000 um, more preferably from 10 to 1,500 pum, still
more preferably from 10 to 1,000 pm and particularly
preferably from 10 to 500 pm.

A material of the impact absorption layer is not
particularly limited so long as the material satisfies
conditions described above; on this occasion, examples. of
favorable materials include gels of such as silicone,
polyethylene, polypropylene, polystyrene, polyurethane,

acrylate'and the like.
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preferably Ha/Hb i i' 1.1; nore preferably Ha/Hb i _~! 1.2; and 31 stil

nmore preferably Ha/Hb ~; 1.25. Further, Ha and Hb val ues are each
.preferably from0O to 98 and nore preferably fromO to 95. As an eval uation
met hod for hardness of a soft material, there is Shore-A hardness ot her
than JIS-A hardness. In many cases, Shore-A hardness takes an

approxi mately the sane value as JI S-A hardness whereupon there is no
practical problemin using Shore-A hardness values as Hc and Hd val ues. A
rel ation between Joshgi bhssef gehs, Apbayecubadl P s1byesné sili scgelional ;
however, it is preferable that the A layer is disposed at a side which is

apt to be ssibpectean atdtaipache fmpaexaspkerptishdbagepsgavinga viewer at
the time of being provided on the display apparatus. It is preferable that

a first |anfaabealateovdlogst of pbactpuenbhoangalumiheéss afveeage one of the
following requirements: (I) Young's nodulus and thickness of at |east one

| ayer of a transpateahcadheBivehényesn afleid rauBaleildly Wy sealOthdaagpd from
10 to 500 pn, respectively; (I1) Young' s nodulus and thickness of at |east

one |ayer Di the gedpspheeniptesi AbkayBingl €apsoit $ X1H3ehRadXd88anRa and
from10 to 3,000 ~Lm respectively; (Il1l) penetration of at |east one |ayer
of an inpactan ahspe PE&oOrhBYOr besukeam 50 to 200; and
When the impact absorption layer is fixed on the

transparent resin layer, these layers are ordinarily

bonded together by using an adhesive or the like. The

adhesives or the like are not limited to any specific type

so long as they have transparency. On this occasion, the

term “have transparency” is intended to mean that, when

the thickness thereof is 25 pum, luminous average

transmittance is 50 % or more. Further, as such adhesive,

the transparent adhesive layer which is used for bonding

the transparent resin layers themselves within a scope of

constitution of the laminate according to the invention or

an optical filter and a screen of a display element can be

used as the adhesive. Details of the transparent adhesive

layer are described below.

It is permissible to form the anti-reflection layer
or the anti-glare layer in the impact absorption layer.
Particularly in a case in which the laminate or the

optical filter is provided on the display element and, as

a result, the impact absorption layer is positioned on an
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32 {IV) the transparent resin |layer and/or the inpact absorption layer is
two |layers or nore in total and a ratio of JIS-A hardness between any two
|l ayers is 1.1 or nore. (Display elenment) A |lanm nate according to the
invention can be used as a nenber of a display el enent. Exanples of such
display elenents to be applicable include a plasma display panel (PDP) |,
aliquid crystal display (LCD) , an organic EL display (CELD) , a field
em ssi on disleamosEERuAfatd hein lddder Ito eesecof vi HebPDPLyt hétl agi nat e
can be used as an optical filter for the purpose of electromagnetic wave
shi el di ng @refdrebladjtstiem tHen antciaase fledthiod Cayéheor| aAkenaheican be
used as a polarizing plate, a phase difference plate, an anti-reflection

filmand arjlaitd -lagjer.e Dekailbnotaste aht@ELRrARERRHN 1dpet ashdatBecan
mai nly be used as the anti-reflection filmand the anti- glare film As a

repr esent atarmel -eXAAY €laydre Wil ¢l ddddeibd®roe PBRP. W I | now be descri bed.
(Optical filter for PDP) A PDP is ordinarily provided with an optical

filter at (H&midiaqd)ay front portion. Such provision is made due to the

fact that a plasma display panel theoretically 33 emts an intense

el ectromagneti ¢ waverdnthte RRAYJoAdIfI@ANRH the invention is constituted
by laminating a transparent resin layer, a transparent
adhesive layer and optionally an impact absorption layer;
on this occasion, it is permissible that the impact
absorption layer, the transparent resin layer and the
transparent adhesive layer are each formed by one layer or
are each present by a plurality of layers. When a
plurality of impact absorption layers are present, an
impact absorbing effect to be obtained is sometimes larger
than that at the time the impact absorption layer is
formed by one layer, from the standpoint of enhancement of
the impact resistance.

On this occasion, when the transparent resin layer
and/or the transparent adhesive layer are used by two
layers or more in total (A layer, B layer), there are the
following relations, in regard to JIS-A hardness (JIS-
K6301 specifications) thereof, between JIS-A hardness (Ha)
of the A layer and JIS-A hardness (Hb) of the B layer:

preferably Ha/Hb =2 1.1;

more preferably Ha/Hb 2 1.2; and

w
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ray to outside an apparatus. The el ectromagnetic wave is known to give a
defrinental effect on neasuring instrunents and it has recently been
reported that there is also a possibility that the el ectromagneti c wave
gives a detrinmental effect on a human individual. For this reason, there
is atrend in which the el ectromagnetic waves are controlled by |aw For
exanpl e, today in Japan, there are standards set by VCCI (Voluntary
Control Council for Interference by data processing equi pnent el ectronic

of fi ce machi ne) st¥hill enordd gherdiSpihen g/ mpexpnoguct standards set by FCC
(Federa-1 Comruni cati on Conmi ssion). The near-infrared ray causes a

mal function to ke rtgRNEr HLAdd B cRithessatel QQBHnﬁreﬁethﬁ.&arf%@mr ay type
renote controller or the IiKke. Particularly problematic wavélength is from

800 to 1, QR0 g3Mard r¥derpOr SHPPI @SBro@Noepbsskon of such el ectronmagnetic
wave and near-infrared ray, the optical filter has been used. It is

necessary that such PRiVLAlatdidd Ghetifod ©EEFt RhEaMEYsCORICELYE in a whol e
surface thereof and excellent in transparency. The optical filters which

satisfy spgh nequi r RILS ia@dsﬁéﬁepythwdﬂéégt bekrUsfadl §1g-gughly divided

into two types. One is a type which is called as a metal -mesh type in

whi ch a MeLaldies desh i hardl SpAel AhdLubol s suilagecgked abstrate in a

fine 34 lattice pattern manner. AIthough this type Is excellent in

el ectricaly P@n % Glded 1y 'é’x{l-{»’ %ﬁéti}é’ﬂ@@”%' GTYAXe hatlinglkdl NG TRRATH Y. 1 hi s

tpr,‘IS in In near-infrared
there is no practical problem in using Shore-A hardness

values as Hc and Hd values.

A relation between positions of the A layer and B
layer is discretional; however, it is preferable that the
A layer is disposed at a side which is apt to be subjected
to impact, for example, a side closer to a viewer at the
time of being provided on the display apparatus.

It is preferable that a first laminate according to
the invention satisfies at least one of the following
requirements:

(I) Young’s modulus and thickness of at least one
layer of a transparent adhesive layer are from 1x10% to
1x10® Pa and from 10 to 500 um, respectively;

(II) Young’s modulus and thickness of at least one
layer of the transparent resin layer are from 1x10% to 1x10°
Pa and from 10 to 3,000 pm, respectively;

(ITI) penetration of at least one layer of an impact

absorption layer is from 50 to 200; and
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ray reflection capacity and transparency. The other one is a type which is
.called as a transparent filmtype in which a transparent electrically
conductive thin filmis disposed on a whole surface of the substrate.

Al though the optical filter of such a transparent electrically conductive
thin filmtype is inferior in the electromagnetic wave shielding capacity
to the netallic nesh type, the transparent electrically conductive thin

filmtype i s exceliwnttien hearspafarat etbsny et dim/ocanasi inpand the
transparency whereupon it can favorably be used as the filter for the

di splay. | apsypptaaseslaydre opttwal 1{yéterovimdhe 14 anspar ephd £l ectrically
conductive thin filmtype is forned by bonding a transparent supporting

substrate andiid&f trENIPHLnSL LBt wadh YarppndbSti Mpetdinsfil M yja the
transparent adhesive. Fromthe standpoint of ‘an effor for a smaller

wei ght andgafety of the apparatus itself, although a transparent polyner
nol ded body is favorably wused as the transparent supporting substrate in

nmany cases,(pifgiGs; tdieddmspar ent pol yner nol ded body has a property of
bei ng defornmed by being influenced by heat or noisture, glass is used in

many cases. Furtheraniiee @Sy 3R Cassshid bwhiah the,opgigal film
havi ng a function such as a reflection rate-lowering function, an

anti-glarea fMdd 0N Ora £ Piy tONbMeN £ UNGdan 1ies eRiRed idd dhe

transparent electrically conductive filmto be bonded together.
elements to be applicable include a plasma display panel
(PDP), a liquid crystal display (LCD), an organic EL
display (OELD), a field emission display (FED) and the
like.

In a case of the PDP, the laminate can be used as an
optical filter for the purpose of electromagnetic wave
shielding or color adjustment. In a case of the LCD, the
laminate can be used as a polarizing plate, a phase
difference plate, an anti-reflection film and an anti-
glare film. 1In cases of OELD and FED, the laminate can
mainly be used as the anti-reflection film and the anti-
glare film.

As a representative example, the optical filter for
PDP will now be described.

(Optical filter for PDP)
A PDP is ordinarily provided with an optical filter

at its display front portion. Such provision is made due

to the fact that a plasma display panel theoretically
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According to the invention, the optical filter which differs fromthese
conventional ones and does not have the transparent supporting substrate
is provided. The el ectromagnetic wave shiel ding capacity of the optical
filter becomes further excellent, as a surface resistance value of the
optical filter becones lower. In regard to the optical filter of the
transparent electrically conductive thin filmtype, the transparent

el ectrically .conduct,ive thin filmcan be_.obtained b | am nat i a metallic
Lhin £i1m SRS R Y S0 L F U CRIREE T OATGHE GreR (IRTTGS Do HERRI || ¢
thin filmmade_ of silver which has a | opest ecific resi,stance anong
pure subst &dedq £% QB W&fa%ﬁﬁrt hef® ‘Figq:ﬁ@magﬂ?g&é:e WG7S & easi ng

the transm ttance and enhanging th safety of the nmetallic thin film
ayer, the SR 1% S 2 (99 TAINEREAL & ZERtnaR AP SIS hed by
transparent, high refractjve thin filn1l%y rs to forma, transparent

el ectrical I3 48 @0%hi i Masmisssitdve PerR TREGSSLADFS 1R85 % or use
in the electromagnetic mqye shi el din conduction is to be obtajned

bet ween t hé S35 fs RREHP 6 et Mihed %;:ecgr;&g&rio\r;@gﬂﬁtﬁq i3 FEfeSind an
exterior part_ by using an external electrode. A .constitution of the optical
filter accér #&iFiEnte § i%h § dURGR gacdvddusdy Ep&cittildéd so I ong as
the optical filter can exhibit required functions. A nunber of nenbers
constituti FFAIRRopthE] ¥9 13 rrendk imothdsh ith§ USFtHRARAIRLLLC Nanel y, al |

functi ons may .
waves are controlled by law. For example, today in Japan,

there are standards set by VCCI (Voluntary Control Council
for Interference by data processing equipment electronic
office machine), while, in the US, there are product
standards set by FCC (Federal Communication Commission).

The near-infrared ray causes a malfunction to be
generated in a cordless telephone, an infrared ray type
remote controller or the like. Particularly problematic
wavelength is from 800 to 1,000 nm. In order to suppress
an emission of such electromagnetic wave and near-infrared
ray, the optical filter has been used.

It is necessary that such optical filter is
electrically conductive in a whole surface thereof and
excellent in transparency. The optical filters which
satisfy such requirements and are put to practical use are
roughly divided into two types. One is a type which is
called as a metal-mesh type in which a metallic mesh is

disposed on a whole surface of a substrate in a fine

34



be inparted to the transparent resin |layer and the inpact absorption |ayer
or ‘a plurality of layers having respective functions may be conbi ned. Wen
_the function of the optical filter is formed in one |ayer of the
transparent resin |layer or the inpact absorption |layer, the transparent
adhesive layer is used for bonding the optical filter on the view ng
surface of the PDP. Further, when the optical filter is constituted by
conbining two or nore of polyner films, the transparent adhesive is used

for bondi ngtithe-d rANSHEF € ha AEELS| \mﬂwa/@ghfahéw@yb@ 1908Qbegléh% opt i onal
filter on the PDP viewi ng surface or bonding the Tespective polyner films

t oget her. 1$p%1écd1§rn?dﬁﬁpé8§d@éti@§tgoaﬁa' é%be%m% 8 c qpiyseal filters
are shown as follows. A/B/HFEI / H E/ C/ /nE/H/C/F/I

A Bl H B Cdy/ild1Eiln %éﬁéﬂﬂ? Fflpig fyb@ Ege§ﬁf§¥'§@%| 8% n(é%)r—rﬁgreasxeéﬁs a

vi ewi ng surface and (D) each represent a transparent 37

adhesi ve E%Xe%eﬁﬁ@ctiéﬂ @Qﬁa&£ﬂyr§Hﬁe§§QBsﬁaEéﬂE§par?HE ok gknohgyer and

an inpact absorption layer, (H) Trepresents “a transparent electrically

conduct i vg & hy i yidd mianeh (13 c4EPEESELt § egaaegb ool %qtllnprtéfgé Mp Even when

only one transparent adhesive layer 1s wuse f|C|ent ect can be

expected. 30 400 Bandhh f&@@Sélgétwga&wnéeﬂﬁﬁ%l@%h%%%e £iaMer; 4 5 at or

over a certain | evel owever according-t I nventlon

transpar enf; QNGS Véon | 2V Ro BT ShrEScENBEACHET 5aRL M4t . Although

the optical filter of such a transparent electrically
conductive thin film type is inferior in the
electromagnetic wave shielding capacity to the metallic
mesh type, the transparent electrically conductive thin
film type is excellent in near-infrared ray shielding
capacity and the transparency whereupon it can favorably
be used as the filter for the display.

In many cases, the optical filter of the transparent
electrically conductive thin film type is formed by
bonding a transparent supporting substrate and the
transparent electrically conductive thin film via the
transparent adhesive. From the standpoint of an effort
for a smaller weight and safety of the apparatus itself,
although a transparent polymer molded body is favorably
used as the transparent supporting substrate in many cases,
since the transparent polymer molded body has a property
of being deformed by being influenced by heat or moisture,

glass is used in many cases. Further, there are also many
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|l ow el asticity is used for all of a plurality of the transparent adhesive
| ayers, although thickness of each transparent adhesive -layer is small, a
_sufficient effect in regard to the inpact resistance can be obtained. Even
when only one transparent resin |layer and the inpact absorption |ayer are
used, a sufficient efféect can be expected, so |long as thickness of thereof
is at or over a certain |evel; however, according to the invention, when
the transparent resin layer which is characterized by a lowelasticity is

used for alds&¥ onphiehi tieobpthealt fanspasenhgr asfonktayens,sualt eugh
t hi ckness of each transparent resin layer is small, a sufficient effect in

regard to g hefr@eciofeghgtanoegangb€unbtabnedanThatiagilaatee according to
the invention can be used as the optical filter for the PDP. On this

occasi on, fidef forRl §r MBN¥otagTes oninghifdctAent fanepabehkdehacdy itdal |y 38
conductive layer is forned in any one of the transparent resin |ayer

and/ or the. }Aaci rakeoepicerilayar. cbhguctiaaspgalantoebectydreald y
conductive layer according to the invention is such a transparent

el ectricaldyg&omguctive layer as conprising a nono-layer thin filmor a
multi- layer thin film Further, according to the invention, the |am nate

in which the trafspar&nhgekeciheCanvingapdycthéeopkayan ifs lftermathiah a
maj or surface of the polymer filmis referred to as a transparent

| ami nate. JherpelyrBomf thddseCapriamd oflledndls Bav doed YNGissdmchd us of
1-108 or nore other than the transparent resin |ayer described
transparent supporting substrate .is provided.

The electromagnetic wave shielding capacity of the
optical filter becomes further excellent, as a surface
resistance value of the optical filter becomes lower. 1In
regard to the optical filter of the transparent
electrically conductive thin film type, the transparent
electrically conductive thin film can be obtained by
laminating a metallic thin film layer having a low
resistance. Among other things, a metallic thin film made
of silver which has a lowest specific resistance among
pure substances is favorably used. Further, for the
purpose of increasing the transmittance and enhancing the
safety of the metallic thin film layer, the metallic thin
film layer is ordinarily sandwiched by transparent high
refractive thin film layers to form a transparent
electrically conductive thin film laminate.

In the optical filter for use in the electromagnetic

wave shielding, conduction is to be obtained between the
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above. Preferable exanples of such materials include a biaxially stretched

pol yet hyl ene terephthalate film a polybutyl ene terephthal ate,

pol ycarbonate, <cellulose acetate and the |ike. As the nono-|ayered

transparent electrically

bi sphenol

conductive film nentioned is the electrically

conductive nesh, an electrically conductive filmhaving a lattice type

pattern, a netallic thin filmor an oxide sem conductor thin film As the

IR R e e R B

mul ti-layere

Imin m an

hi gh-refrae?}%t;?\gj;%rgd%e%f%t#?n&gﬂgﬁﬁE:%}h{kﬁfr{glme rﬁecléC jhated to each other.

The nmulti

IMmThn e neta

in film39 and the

hi gh refractive-jndex tr e i n.fJ.l m-ar | am each ot her
has characteri st C%O%Se%%gllg]%{e)%{ Cgéeléﬁv% rlﬁl’aer%e yl, @%tﬁ%ln%?c}o%d%%ﬁ% I?Ir(rgst al such

as silver
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oy rel ) ection BT Eever TR TRE Byt Al cRsor o o Poad et Hik Ry

t he higm¢§§éf$%iYg%i?%ﬁxc%%ag§ﬁfgfptret jggéiédg{§§%§,aracteristics to

region in the netallic
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thin film
char act eri

a speci fied waveleng

Ther_ef or suc ti-1aver c&é i.n fil.ns h

|
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be imparted to the transparent resin layer and the impact
absorption layer or a plurality of layers having
respective functions may be combined. When the function
of the optical filter is formed in one layer of the
transparent resin layer or the impact absorption layer,
the transparent adhesive layer is used for bonding the
optical filter on the viewing surface of the PDP. Further,
when the optical filter is constituted by combining two or
more of polymer films, the transparent adhesive is used
for bonding the transparent adhesive layer for use in
bonding the optional filter on the PDP viewing surface or
bonding the respective polymer films together.

Specific examples of the constitutions of the
optical filters are shown as follows.

A/B/H/E/I; B/B/H/E/C/F/I; A/B/E/H/C/F/I;
A/B/H/E/C/F/D/G/1I; A/B/E/H/C/F/D/G/I

In these examples, (A) represents a viewing surface

of a PDP, (B), (C) and (D) each represent a transparent
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both el ectromagneti c wave shiel ding capacity and near- infrared ray
cutting-off capacity, a nulti-layered thin filmin which a netallic thin
filmhaving both high electric conductivity for absorbing the

‘el ectromagnetic wave and a multiplicity of reflection interfaces for
reflecting the near-infrared ray, and the high-refractive- index
transparent thin filmare |amnated to each other is preferable. Wile,
according to the VCCl, Cass A which sets a regulated |imt for

i ndustrial_ yse,, i ndicates t radiatto ' i nt ensi be | ess
t han 50 d@éf\?/sl‘rﬁve s @gés?@ %%iché)sg]f%%geeﬂéﬁlgt EEE‘*F‘ 'g?lé:‘n%r
donestic 40 use, indicates that the radiation-field in Si I be

| ess t han “FdBPARRT I%‘?I\iv%?, l?‘%a%tf?%%%%%%ﬁlg%ain%y&éktgﬁﬁi r%% r%%lhéc% MHz to
90 MHz, the radiation field _intensity fromthe pl .di s ceeds 40
dB~t V/ m i i tHeRIRaRSRE d‘?L%ﬁ:E\{}lﬁﬁgf}ﬁggﬁn%%ﬁ%‘r’\%I P%?lig?%gha%é?{ "33 i nches
and 50 dB[tV/ min the plas di Iag.hav%n a di agonal size of about 40

i nches. THRPTYHIYES t37he’D }'5?35 4P8p hg@ can not be put to domestic
use as they are._As a size of a screen and el ectri tion

t her eof becone rﬁvgqibr"‘,’h?rheo?gﬁi%??oﬁr?]i"%%lr?wfe%%?%?gg}éeﬁ'ta %Q;:iggm di spl ay
becones hi gher whereupon. it is__necessary to use. an eE%CﬁEQEP tic wave
shi el di ng Y3ff erd afy %fh@nEiSﬁfgﬁ eFaPnéee?Fgg?leehess. I'n“order to obtain
o PR ey o8 "R U 2o BAPRRL! LaRESTTRAT kY 1" A B SP! 2

as well as e€ss o

a certain level; however, according to the invention, when
the transparent adhesive layer which is characterized by a
low elasticity is used for all of a plurality of the
transparent adhesive layers, although thickness of each
transparent adhesive layer is small, a sufficient effect
in regard to the impact resistance can be obtained.

Even when only one transparent resin layer and the
impact absorption layer are used, a sufficient effect can
be expected, so long as thickness of thereof is at or over
a certain level; however, according to the invention, when
the transparent resin layer which is characterized by a
low elasticity is used for all of a plurality of the
transparent resin layers, although thickness of each
transparent resin layer is small, a sufficient effect in
regard to the impact resistance can be obtained.

The laminate according to the invention can be used
as the optical filter for the PDP. On this occasion,

there are many cases in which the transparent electrically
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visible light ray transmttance and |low visible light ray reflectance, it
is necessary that the transparent electrically conductive |ayer has

el ectric conductivity of a low resistance such that a surface resistance
thereof is fromO0.1 to 30 Qsquare, nore preferably fromO0.1 to 15

Q square, and still nore preferably from 0.01 to 5 O/square. The terns
"visible light ray transmttance"”' and "visible light ray reflectance” as

used her eid) ffifer 40 Uled- 9ol Rebide vl uRy ealboul-akad ikhaaceandance with

JIS (R 31 on e wavel eng epen ence of 41°transmttance

and refleg;%ﬂﬁﬁl%}gfrg% /b? phdes %c%h'ﬁggrﬁﬁlbﬁtgg§% Mneappibnfrared ray

emtted fro asna |sp ay up to suc eve causes no problemin

actual e Jel s dif0U 80 LORIN VRNt of 3 LEROSILLLANGE d o

wavel engt h ran e o ron1 09N of t Renéar—~infrar ray in the

filter for, (%tfgﬁpigysﬁ§hbg %Qa%)g%r%%ESeaggtflgrﬁﬁ9rCoﬂﬁdﬁg¥¥eto

satisfy sucrh a requirenen cessar ha t ransparent
el ectri cal

oroperty flre?éz ConadsucéérX niég(ﬁét Lt 38 —ﬁ%%z()e? RS #8374 nﬂ%ibClU“' ng- of f

T He rea a nurrber constitu onal ers i s

requi r ed tr}oa&geer docrepseq. ;f\#g@%lbnzgéoghma&soghgecgvesﬁr Lt gced ray

absorptio using a dye. ree Yon-of 't he et al

can be utillize in. or o) t .of e fr.
t ranspar en]tané neac PT [ lcréll ‘?ﬂc%‘oﬁ %ctt:%\?tgSlpai]reenr1 %sl I%erl%et alﬁ;l %oq%én&fev? m | ayer

becones tﬁ_ k?E Pormed on a major surface of the polymer film is

referred to as a transparent laminate. The polymer film
can use a material having a Young’s modulus of 1x10%® or
more other than the transparent resin layer described
above. Preferable examples of such materials include a
biaxially stretched polyethylene terephthalate film, a
polybutylene terephthalate, bisphenol A polycarbonate,
cellulose acetate and the like.

As the mono-layered transparent electrically
conductive film, mentioned is the electrically conductive
mesh, an electrically conductive film having a lattice
type pattern, a metallic thin film or an oxide
semiconductor thin film.

As the multi-layered transparent electrically
conductive film, mentioned is a multi-layered thin film in
which a metallic thin film and a high-refractive-index
transparent thin film are laminated to each other. The

multi-layered thin film in which the metallic thin film
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visible light ray transmttance becones |ower, while as the netallic thin
filmlayer becones thinner, the reflection of the near-infrared ray
beconmes weaker. However, by superinposing at |east one layer of a |lam nate
“constitution in which the netallic thin filmlayer having a given

t hi ckness is interposed between the high- refractive-index transparent thin
filmlayers, it is possible to enhance the visible light ray transmttance
42 and, at the sane tine, increase a total thickness of the netallic thin

filml .. Furt.her, . i ng. : ick f
cach | ayer 219 T il PRSP oe ChEl s o R E0A B AL T ARGS
th i sible light : - itt :
transm £t ed BH BT S FLr eriet ditoroht ottt et Bt 1P ven -

. Odi ily, t.h i sihl J.ght fl.ect i.gher,
[?gﬂfi ng e::?[]ﬁ r‘#é%t Sﬁlgl‘tyﬁe\é: i IhéLngtrflelll?‘rbroefr %)r/ﬁn{eﬁggg%u%rrﬁlcteaﬁe%gccl%ge?m 4 %r ngon
effect to pr reflection o face, of the represeptati

por tion | s STBULEY THET Oy dETRIRar AT R WPt e o e Facrored”
Wi Lo, bl uEY o TR b oGe TA BTR AT LET &7 s (R ET clfet ARces, as
L L AP, o SELTR X SO VE L AYSTe B Vi Austag o nat on
preferabl e'thl.inn tPleln?q:[léscaéhgJi’éétegr{g{iégetg%)rg&ecgé dif&'xtg OréPfection
in a specified wavelength region in the metallic thin film.
Therefore, such multi-layered thin films have favorable
characteristics in any of the electric conductivity, near-
infrared ray cutting-off capacity and visible light ray
transmittance.
In order to obtain a filter for a display having
both electromagnetic wave shielding capacity and near-
infrared ray cutting-off capacity, a multi-layered thin
film in which a metallic thin film having both high
electric conductivity for absorbing the electromagnetic
wave and a multiplicity of reflection interfaces for
reflecting the near-infrared ray, and the high-refractive-
index transparent thin film are laminated to each other is
preferable.
While, according to the VCCI, Class A, which sets a
regulated limit for industrial use, indicates that a
radiation field intensity should be less than 50 dBuvV/m,

whereas Class B, which sets a regulated limit for domestic
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invention, it is preferable to use the transparent |amnate in which the
transparent electrically conductive layer that is a nulti-layered thin
‘filmis formed on one nmjor surface of the polynmer film A preferable
transparent electrically conductive |ayer according to the invention is
formed on one major 4 3) O surface of the polyner filmby firstly

lam nating a repeating unit (a)/ (b) conprising a high-refractive-index

transparent thin filmlay a).,and g.netalli¢ thin film_ layer (b) in

o dor " of - pHEEedRRCEBEBhERat: FHEr AR AERAPT £1 L AnaBt PG eI Hoseht | ng
unit fromtow tines to four tines and, then, further, lamnating at |east
one high- P&f L&86i ¢B8aPnd xdlBPé{EE‘parI?-ﬁﬁe‘f?ﬁn ¥1 | #n fEs@repay bandhe

resul t ant Ianiggte a?d is @hg actergéed in that a surface resjistance

t hereof is®KFEREBNE £5°8020) gGaFB. v MHResEher gafdpsd ony Hd alidanspar ent
electrically conductive |ayer _has properties excellent in lowresistivity
for elect #aﬁﬁgﬁéﬁwcfmmetﬁﬁi elasng daprépyyexaeadsi Br §Bed /mayin the
cutting-off capacity, transparency, and visible [ight ray reflectance.
Further, uRf-8§83oflRaPhP¥elsvangda’ fhadPBRM S1REI Fif- RRYEted Ot HineHES nt' as
used herein is intended to include a transparent electrically conductive
filmof a apdl £0- fAy¥YBdinafhAaPilapmandiiPiayahaléngt aoné akayerl ofiza

| ami nate constitution where a nmetallic thin filmlayer is interposed

bet ween t h8EhPERUFef PadPrRESE ndBX S r dHEpRe ehyPes hoh PlasmpagerBlags

superi nposed. )
can not be put to domestic use as they are.

As a size of a screen and electric power consumption
thereof become higher, the radiation field intensity of
the plasma display becomes higher whereupon it is
necessary to use an electromagnetic wave shielding
material having high shielding effectiveness.

In order to obtain electromagnetic wave shielding
capacity necessary for the plasma display as well as high
visible light ray transmittance and low visible light ray
reflectance, it is necessary that the transparent
electrically conductive layer has electric conductivity of
a low resistance such that a surface resistance thereof is
from 0.1 to 30 Q/square, more preferably from 0.1 to 15
2/square, and still more preferably from 0.01 to 5

QQ/square. The terms “visible light ray transmittance” and

“visible light ray reflectance” as used herein are
intended to include values calculated in accordance with

JIS (R-3106) on the basis of the wavelength dependence of
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Inthe transparent electrically conductive |ayer according to the
invention, the repeating unit is preferably lamnated fromtwo tines to
*four tinmes. That is, the transparent |am nate according to the invention
in which the transparent electrically conductive layer is 44 | am nated on
one major surface of the polymer film(A) has a layer constitution of
(A/(a)/(b)/(a)l/(b)/(a), (A/(a)l/(b)/(a)l/(b)/(a)/(b)/(a) or

(A/(a)/(b)/(a)/(b)/(a)/(b)/(a)/(b)/(a) . Wen the repeating unit is

| ami nat ed ?%SFHE%aBCFi%@9{&§EEQQﬂquﬁion on a production apparatus and
productivity becones a serious problem, 6 and, further, there is_a tendency
in which the visFBFERBEghETr 8F SFaSnisthtigdck ans indeanss dreaetinhuarad
visible light ray reflectance is _increased. On the other hand, when a
repeati ng ¥a¥eeidttefe frome thier Rlesmapstisimhay WP sfousidhedustyesatPsfy the
| ow resistivity, the near-infrared ray cutting-off capacity and_the

vi si bl e | i ghuSEEyNPePFOOLSAcdD AGTURT Uddre ihviehtereuhese Fouallenag, in
the nulti-layered thin filmin which the repeating unit is |amnated from
two tines +dIhburayi FESNSTH tEadGe td @ IRV e kg Hearanee raf efiremy800
cutting-off capacity, the visible |light ray transmttance, and the_ visible
light ray teell88Pahie offo the stearacindriatedsray nn t ereolisl yerafioanthgeous
to the plasma display, a surface resistance thereof is from1l to 5

0/ square. ®usPhay, tiot bies 20orfc ity Aisiss tand, afellet r ohmgpeder to

satisfy such a requirement, it is necessary that the
transparent electrically conductive layer itgelf has a
near-infrared ray cutting-off property from the reason
that a number of constitutional members is required to be
decreased and there is a limitation on a near-infrared ray
absorption by using a dye. Reflection by the free
electron of the metal can be utilized, in order to cut off
the near-infrared ray in the transparent electrically
conductive layer.

As the metallic thin film layer becomes thicker, the
visible light ray transmittance becomes lower, while as
the metallic thin film layer becomes thinner, the
reflection of the near-infrared ray becomes weaker.
However, by superimposing at least one layer of a laminate
constitution in which the metallic thin film layer having
a given thickness is interposed between the high-
refractive-index transparent thin film layers, it is

possible to enhance the visible light ray transmittance
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wave intensity to be emtted fromthe plasma display is |owered in the
future. In such a case, it is anticipated that, even when the surface

resi stance of the optical 45 filter is from5 to 15 @ square, sufficient

el ectromagneti ¢ wave shiel ding characteristics can be obtained. It is also
concei vabl e that the el ectromagnetic wave intensity to be emtted fromthe
pl asma display is further lowered. In such a case, it is also anticipated
that, even when the surface resistance of the optical filter is from1l5 to

30 @ squar sufficien | @Gt .0 L v hekdk Pinelar @t @hesti cs can
be obrardp gt EhElbang) €4k RaREkas AV EoRALELHLD ayer (b), silver is

advant ageque, BEERUSERLE ir8 16X Sehleent FALPhEE! ¢ conpdyetingiy, an i nfrared

ray refl ection proper l'e ray ansmttancé when it is

| ani nated [, 0H LiPh g L3kets Houeyslinsidkv el kagks 16hel calc and physical

stability ereupon it-téends to be deteriorated under "actions of a

contam nant, S{ERM +feah ol Gl 3141 p3nel FACLALS cREEIFAN dehddle the

ccordirngly, an |'0y conpos ver and at | east one

o o ) A e e g DL T

pal | adi um 't ium- Yt or t I"““which’is stable to
bal 1 adh um G M ST ALBPARTe BoddiRs I ies Rorsits Sare cocatien e AN
environmenf al regl st ange AP AlvHN A LN T st cs.

Ordinarily, as the visible light ray reflectance
becomes higher, lighting equipment and the like are more
mirrored in the screen whereupon effect to prevent the
reflection on the surface of the representation portion is
reduced thereby deteriorating visibility and contrast.
Further, as the reflected éolor, an imperceptible color of,
for example, white-, blue- or purple-base is preferable.
Under these circumstances, as the transparent electrically
conductive layer, a multi-layered lamination which is
optically designed and controlled in an easy manner cComes
to be preferable.

In the optical filter for the PDP according to the
invention, it is preferable to use the transparent
laminate in which the transparent electrically conductive
layer that is a multi-layered thin film is formed on one
major surface of the polymer film.

A preferable transparent electrically conductive

layer according to the invention is formed on one major



Al though no particular limtation is placed on a 46 content of silver ing
such a silver-containing alloy, it is desirable that the electric )
*conductivity and optical characteristics thereof do not differ
substantially from those of the silver thin film on this occasion, the
content is in a range of from about 50 % by weight or nore to |less than
about 100 % by wei ght. However, since an addition of another netal to
silver ordinarily inpairs an excellent electric conductivity and opti cal

charact eri stuxfaceg &f |58 Pelyner deisin 4by £ ietly w2t iidral ity of
metallic thin filmlayers are enployed, if possible, at |east one of the
netal | ic thiapdating ayelts (akeEPsitURrigintdr Highwelrastee-18ded an
alloy thereof, or only a nmetallic thin filmlayer on a first |ayer and/or
an out er nostrdrsparent Vikired Fkmmr ayer ststand & iretalbiedhin beldn all oy.
Thi ckness of the netallic thin filmlayer is determ ned by optical design
and experi feERsr otbt hin basder of Rreetdsrcecrtudhs welymeptftan while
characteristics and the like, and is not particularly limted so |ong as
the transparsatisiecsutkare¢yeaohviacenie fegertomst iegpi fedfour times
characteristics. However, it is necessary, based on electric conductivity
and the |ilendt hatem, t hunthierm lanimpting ah ledshdorgpeighructure, but in
a continuous state whereupon the thickness thereof is preferably 4 nmor
nore. Furtiefrashive t hedeet brénspahemt fthim | Bykr layehdi@y ©Ri Eke 47

resultant laminate and is characterized in that a surface

resistance thereof is from 0.1 to 30 Q/square. By these

features, the transparent electrically conductive layer

has properties excellent in low resistivity for

electromagnetic wave shielding capacity, near-infrared ray

cutting-off capacity, transparency, and visible light ray

reflectance. Further, unless otherwise stated, the term

“multi-layered thin f£ilm” as used herein is intended to

include a transparent electrically conductive film of a

multi-layered lamination in which at least one layer of a

laminate constitution where a metallic thin film layer is

interposed between the high-refractive-index transparent

thin film layers is superimposed.

In the transparent electrically conductive layer
according to the invention, the repeating unit is
preferably laminated from two times to four times. That

is, the transparent laminate according to the invention in

which the transparent electrically conductive layer is
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there occurs a problemin transparency; therefore, it is preferably 30 nm
1ess. Wien a multiple of the netallic thin filmlayers exist, all of

. such layers are not necessarily of the sanme thickness and do not

necessarily conprise silver or an alloy thereof. In order to formthe

metallic thin filmlayer, there may be enpl oyed any of conventionally

known net hods such as sputtering, ion plating, vacuum deposition, netal

plating and the like. No particular limtation is placed on the

transpar en, (&J)m:ﬂ:édléﬂf%@ﬂgj&fesﬁfﬂgcéeéfaﬂ% VBRI OAEX £LNANSRYr g thi n

filmlayer |l ong as the transparent t transparency in a

visible reg d?qgﬂngygtngggfgﬁt ilpggrgg ngh/(gpy ggflectlon in the

vi si bl e reglo e met ict II'm oweve

BL?EPrﬁL{aﬁggyﬁi ﬂ&%/ b?/ Qﬁrl ggyregshlﬂgn ae;rag;hvﬁnlgdg?e?Zrably
t t f I

of such rdve {1 b&ﬁf&%m’?‘m L) {VARL AR 0T iR m PEEE T ude oxi dos
Of metal s s %Etfﬁ}#{ gl pm i&'i%iﬁgtedzﬁléfan ﬁgh bi %gﬁo“u%' n, zinc,

ant i rmny, cerium neoaym um anum m rmagnesi um

gL U S O off KLUE5.E  bRCSFo Bl qoRbe Rt L des and
or a su”%ec%n?é@ n;ysgflg{lgsgpgbigm, and, further, there is a

tendency in which the visible light ray transmittance is

deteriorated and the visible light ray reflectance is

increased. On the other hand, when a repeating time is

one time, it is impossible to simultaneously satisfy the

low resistivity, the near-infrared ray cutting-off

capacity and the visible light ray reflectance.

Further, the inventors have found that, in the
multi-layered thin film in which the repeating unit is
laminated from two times to four times, in order to allow
the near-infrared ray cutting-off capacity, the visible
light ray transmittance, and the visible light ray
reflectance to be characteristics simultaneously
advantageous to the plasma display, a surface resistance
thereof is from 1 to 5 £2/square.

Further, it is conceivable that an electromagnetic
wave intensity to be emitted from the plasma display is
lowered in the future. In such a case, it is anticipated

that, even when the surface resistance of the optical
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nonst oi chi ometric proportions; however, the oxides or the sulfide are
perm ssible, so long as optical characteristics thereof are not
substantially nodified. Anong the materials, zinc oxide, titanium oxide,

i ndium oxide, and a m xture of indiumoxide and tin oxide (ITO are
advant ageously used because they not only have high transparency and a
hi gh refractive index, but also has a high-speed filmformation, good
adhesion to the nmetallic thin fikg]layer and the |ike. Thickness of the
hi gh-ref r et veri hdef rOParsfar dm 2 PERRFS 1 nFYEVAF1%h be deternined by an
optical desjgn and an experinment, an the bhasis of the optical

char act er i @t $EETOBRIPRE G0 WATS YA IHG & LigtdiGeFID B so as

"transparent substrate"), thickness and optical characteristics of the

metal thi rPRFEMEdyerltalfef§0t FPBCEINGEx ot NEhetPRaRSFLTENNAINSEHF I m

| ayer, and the |ike; on this occasion, although no particular limtation

i s pl aced Wariet hBLERSAkNedS Diferiiftted fromytdreddsng fispkdgeldf from 5
nmto 200 nmand nore preferably from10 nmto 100 _.nm Further, when a
plurality BerRhEE- LeFeEEG -velNndekh €r 83sFar éhit 1EnPASPI PRtIGgaEed e
present, all of the high- refractive-index transparent thin filmlayers are
not neces%%?Fierﬁnan§ﬁeqﬂﬁ(ﬁHﬁiﬁ?%ﬂﬁF%kﬁt%%%%§§hﬁh%/Qﬁﬁﬁﬁ@b of a same
transparent thin filmmterial. In order to formthe high-refractive-i ndex
transparenfilhen 5l droayds thet®k Yédyaberenpseleichent of conventionally

known nethods such as sputtering, ion o
electromagnetic wave shielding characteristics can be

obtained.

As a material of the metallic thin film layer (b),
silver is advantageous because it is excellent in electric
conductivity, an infrared ray reflection property and
visible light ray transmittance when it is laminated in
multiple layers. However, silver lacks chemical and
physical stability whereupon it tends to be deteriorated
under actions of a contaminant, steam, heat, light and
other factors present in the environment. Accordingly, an
alloy composed of silver and at least one metal, having
high environmental stability, for example, gold, platinum,
palladium, copper, indium, tin or the like, or a metal
which is stable to these environmental factors can
favorably used. Particularly, gold and palladium are
favorable because these metals are excellent in
environmental resistance and optical characteristics.

Although no particular limitation is placed on a
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pl ati ng, ion beam assi sted deposition, vacuum deposition, wet coating and
thelike. In order to inprove the environnental resistance of the
transparent electrically conductive |ayer, any desired protective |ayer of
an organic material or an inorganic nmaterial may be provided on a surface
of the transparent electrically conductive |layer to such an extent as does
-not remarkably detract fromthe electric conductivity and optical
characteristics thereof. Further, in '"order to inprove the environnental

resistance ofnLhg, MBEALlhGALR dichMa! YeherlBEnadRRShyCATS Hetivear the
|Fn1 ay the high-re

metallic thin ér and h ractive-index transparent thin

[11mleyer 30d: L1 Kep cn¥desigad jnokmnce gaterual chaverey be

formed bet ic thin ml aye an h- refractive

e ranspacent L0LD L1l MUY o BCh a0cexLent g dona et et ac

fromthe el & y an e optica aracteristics thereof.

Speci fi c exg lsgngz Ith%ﬁlssellj‘%%r Q:em.inc fr]ﬁ‘inerﬁr io%![ i%pii@.(:lol&@%si%%p%rhe ni ckel,

chrom um g Zl nc, zZirconiu anium tungsten, tin,

pal | adi um and L he.1 ke and,  Jid NS e, Al OXSG0HRO%CR Ol itk OTo M O

t hese netal §°7 of i s preferably in a‘range of from about

0.2 nmto aEg;éF%ﬁggbﬁénég&gﬁy Qﬂ)gpkg%Qgﬁéﬁ&gnsgg&gggrglggke@pgh y

conductive Sired opticC acterrstics, a thin Lilm
gﬁge{ ihgl | ?ngaggibgygﬁ &?’}ﬁnc rgc)f:e[g%leq'fall PES Je Igrdtima%rﬁﬁsin%aﬁaéﬁhﬂ ayer
excellent electric conductivity and optical
characteristics of silver, it is desirable that, when a
plurality of metallic thin film layers are employed, if
possible, at least one of the metallic thin film layers
uses silver without allowing silver to be an alloy thereof,
or only a metallic thin film layer on a first layer and/or
an outermost layer as viewed from the substrate is allowed
to be an alloy.

Thickness of the metallic thin film layer is
determined by optical design and experiment, on the basis
of electric conductivity, optical characteristics and the
like, and is not particularly limited so long as the
transparent electrically conductive layer has required
characteristics. However, it is necessary, based on
electric conductivity and the like, that a thin film is
not of an island type structure, but in a continuous state
whereupon the thickness thereof is preferably 4 nm or more.

Further, when the metallic thin film layer is unduly thick,

47



perfform ng an optical design which utilizes a vector nethod using optical
constants (refractive index and extinction coefficient) of the polymer
filmand the thin filmmterial, a nmethod using an adm ttance di agram and
the like while taking into consideration electric conductivity needed for
the el ectromagneti c wave shielding capacity to be ainmed for, that is, the
metallic thin film material and its thickness. On this occasion, it is
sufficient that an adjacent |layer which is forned on the_ transparent

el ectri cal ISPEEhRRIIVE § HEP T HRF TR T LT deRETEREeThiS 8
attributable to the f t hat, ., since_an entrance nedi for light. entering
The | tr oI A HErTd 1S chEtRot PO By o Hoiie G e TR bR 11 m
is different froman entrance pediu av'ng h{efractive i ndex of 1 such
as air, vadiUl ol FRel3YRES SKITTarRh (R Ed PRyt aYOTEratSshREl | as
transmttance, ref|ected |light color, and refIggt&gcqﬁ undergoes,ihanges.
Nanel y, in BEGeRRhl iR EntifeS3Panthbr e s a0t 9 Py ere rsSARterposed
when the functional transparent layer is 51 forned on the transparent

el ect ri cal ISPRRINERR I IV EAyRF , 2N dabtevi HyeFeOher f ormed while taking into
consideration an _optical constant of the transparent, adhesive | ayer.
Further, when thel¥ (R7dsond FERsHE MRt blks '?l%l’ai%’p]o‘%ejdayﬁifrel‘%%{‘??eon t he
transparent electrically conductive |layer, designing is gerforned whi |l e

0

taki ng i nt d"&bris RIR9LRA tHeY BHt FRRAYERbRRARLY okneWhaRet NafSwAPER

contacts the transparent electrically conductive |ayer.
as sputtering, ion plating, vacuum deposition, metal

plating and the like.

No particular limitation is placed on the
transparent thin film forming the high-refractive-index
transparent thin film layer (a), so long as the
transparent thin film has transparency in a visible region
and have an effect of preventing light reflection in the
visible region of the metallic thin film layer; however, a
high-refractive-index material having such a high
refractive index as being not less than 1.6, preferably
not less than 1.8, and more preferably not less than 2.0
against a visible light ray is used. Specific examples of
such materials which form such a transparent thin film
include oxides of metals such as indium, titanium,
zirconium, bismuth, tin, zinc, antimony, tantalum, cerium,
neodymium, lanthanum, thorium, magnesium, gallium and the
like; mixtures of these metal oxides; zinc sulfide; and

the like.
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By Hesigning the transparent electrically conductive layer in such a

. manner as described above, when a bottom |ayer and a top | ayer as viewed
fromthe polymer filmare thinner than any other |ayer interposed
t herebetween in the high-refractive-index transparent thin filmlayer (a),
or a bottomlayer as viewed fromthe polyner filmis thinner than any
other layer in the netallic thin film layer (b), and an adhesive which has
a refractive index of from.%l.45 to %1 65, af.thickg‘ess of from10 to 50 Vtm
and an extinctioh tOBFFi e &Rt oPTalbf S itdden S8falEhe Y an
refl ectance of the transparenﬁ lam nate is not significantly increased,

£& @éeﬁ%

that is, aYPePedEB 0P PnPeHAE &t Fefla o' ng the adj acent

layer is 2 %or less. Particularly, .in the transparent electrically
conduct | ve PRSP CRMBPPEFRG PERRAEIG e ROSISE ng Aniok 1312 i Fostie hat i s,
7 | ayers, Wnﬁg(s second net al Ibg thin film52 [ayer in the mdst of the
metal lic tShE 72 FayRPIPAT S0 fpr iS9 P hiese PEyE€A, that is, a fourth

| ayer as viewed  fromthe ggl ?/Cmer film is thicker than any other layer, in
a case in WFEACEREIAHRES] VBSTEth& Al Rteunsipat iallet madidiead of t he
transparent lamnate is not_  si %nifi cantly increased. Further, the optical
const ant PRE RS SMRERT h§ L Sus PG CaR s pddiredym eMids i detdiimol ari zed
light analyti cal thod) or an Abhe refractonmeter and, further, film
formati on e %’g&f%r BBy Sc Okt Ay oxisignBed &in oxide (ITO)

are advantageously used because they not only have high
transparency and a high refractive index, but also has a
high-speed film formation, good adhesion to the metallic
thin film layer and the like.

Thickness of the high-refractive-index transparent
thin film layer can be détermined by an optical design and
an experiment, on the basis of the optical characteristics
of the polymer film (hereinafter referred to also as
“transparent substrate”), thickness and optical
characteristics of the metal thin film layer, a refractive
index of the transparent thin film layer, and the like; on
this occasion, although no particular limitation is placed
on the thickness thereof, it is preferably in a range of
from 5 nm to 200 nm and more preferably from 10 nm to 100
nm. Further, when a plurality of high-refractive-index
transparent thin film layers are present, all of the high-
refractive-index transparent thin film layers are not

necessarily in a same thickness and not necessarily made
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| ayers, filmthickness and the |ike while observing the optical
characteristics. The transparent electrically conductive |ayer of the
«filter for the display according to the invention is preferably also a
nmetallic nesh layer. In the nono-|layered netallic nmesh | ayer, a copper
mesh layer is ordinarily formed on a polymer film Odinarily, a copper
foil is first bonded on the polyner filmand, then, the resultant copper
foil-bonded polymer filmis processed to be in a nesh state. Both of

flat-roll edrcappaimeand £ Gedral iyt 161 € OPPER mad&r usabl e as the copper foil
to be enployed in the invention; however, porous netallic |layer is

preferably used@nédrdat Y SEOECAHOMighPAU B Mianrteinddereof is
preferably from0.5to 5 ~im nore preferably from0.5 to 3 53 pm and

still rmoreqprefyatint oM Ot H1d 01 dyd £ M e Vhed e pP UL 0h f8BE 8hyi Sl ar ger
than 5 Wh, there is a fear of causing a problemin patterning, Wwhereas,

when the peLevel@MRIAN Y i | REthd@d Sudn B dfudSe Al cubh to expect
an enhancenent of light ray transmttance. Further, poroSity of the copper

foil is inpanange oforPrsiss ablyi sfEQ@MuO0di £ 0520 %cﬁ%%@{areéﬁ%hy from
0.02 to 15 % and ~“particularly favorably fromO0.02 to 5 % The term

YopOr 0Si tY',eqS URRA NETRID #15e iMepded to include a value specified by
P/R, wherein R represents a volunme; and 2 represents a pore volume. For

exanpl e, provi dedf hier WM Ao RO ehd A iPr Qindl1ea £ ORDSL 5 OhbeagRi Nt

the transparent electrically conductive layer, any desired
protective layer of an organic material or an inorganic
material_may be provided on a surface of the transparent
electrically conductive layer to such an extent as does
‘not remarkably detract from the electric conductivity and
optical characteristics thereof. Further, in ‘order to
improve the environmental resistance of the metallic thin
film layer, the adhesiveness between the metallic thin
film layer and the high-refractive-index transparent thin
film layer and the like, any desired inorganic material
layer may be formed between the metallic thin film layer
and the high-refractive-index transparent thin film layer
to such an extent as does not detract from the electric
conductivity and the optical characteristics thereof.
Specific examples of these inorganic materials include
copper, nickel, chromium, gold, platinum, zinc, zirconium,
titanium, tungsten, tin, palladium and the like and,

further, alloys composed of two or more of these metals.
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t he.vol une thereof is neasured by nercury porosity, the pore volune is
0.001 cc, the porosity can be defined as 1 % On this occasion, the copper
foil to be used may be such a copper foil as has been subjected to any
type of surface treatnents. Specific exanples of the surface treatnents

i ncl ude chromate processing, surface roughening, pickling, zinc/chromate
processing, and the |ike. Thickness of the copper foil is preferably from3
to 30 ~im nore preferably from5 to 20 M and still nmore preferably from

7 to 10 [LnhiWher skhe ndtiedass drte fBXa 1 NaN ot Bagigleh ik i8S, diRfie occurs
a problemthat a prolonged tinme is required for etching, while, when the

t hi ckness ips ol egs thbhapdit 9 ta.ckness, there occurs a 54 probl emthat

el ectromagneti ¢ wave shielding capacity is deteriorated. An open area

ratio of a |ightIhr@B§€ES%50Phﬁ%ﬁh %Str%%%%bQQn%)EQe%%r%%aﬂgéﬁ preferably

from65 %to 90 % and still nore preferably from70 %to 85 % A shape of

an open akeadReLtiven 1iayd0thRAY Gdarded ldgFilad, dltealde dr5 sdAref erabl e

that the shape thereof i's in a formof an regular triangle, a regular

tetragon, aniegyiam BEXaganl df W Qayd G ARFLr oF rlgwé}% £ 4 he
| i ke, shapes of such open area portions are all ali ke andthe open area

portions akg;ialkngdgdow Ladh a4 agRy ;[tg'%[ 990ke M2y B @ietre%i%%?ttﬁ;si ve

size of the open area portion of the | transm ssion part,

]E);g‘;nega?loep@i@tor%iﬁigd%norop%ic,%ila'gaets%rgnt AHRY Uik 1i%ed LARAR Yy Preferably
method using optical constants (refractive index and
extinction coefficient) of the polymer film and the thin
film material, a method using an admittance diagram and
the like while taking into consideration electric
conductivity needed for the electromagnetic wave shielding
capacity to be aimed for, that is, the metallic thin film
material and its thickness. On this occasion, it is
sufficient that an adjacent layer which is formed on the
transparent electrically conductive layer is taken into
consideration. This is attributable to the fact that,
since an entrance medium for light entering the
transparent electrically conductive layer formed on the
polymer film is different from an entrance medium having a
refractive index of 1 such as air, vacuum or the like, a
transmitted light color (as well as transmittance,
reflected light color and reflectance) undergoes changes.
Namely, in a case in which the transparent adhesive layer

is interposed when the functional transparent layer is
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200.pm and nore preferably from 10 to 150 [tm Wen the size is unduly
| arge, nanely, nore than 200 pm the electronmagnetic wave shiel di ng
scapacity is deteriorated, while, when the size is unduly small, nanely,
|l ess than 5 ~im an unfavorable influence will be given to an imge on a
di splay. Further, it is preferable that wdth of a netal in other portions
than the open area portions is preferably from5 to 50 ~tm Nanely, a
pitch is preferably from 10 to 250 ~tm When the pitch is smaller than
such a wifittmedaor| yhé essanbparéftpalentrkicad liyjecondacexteemayer,
difficult. On the other hand, when the pitch is larger 55 than such w dth,
nanel y, thiepiqeingsisapgefothad 8Bitemtakdnguihaévorahkedenfltienceawi |1 be
given to the inage. A substantial sheet resistance of a netallic |ayer
havi ng theoptbdl tcanstassi ofi phet traaspaednienehesive aaysheet resistance
measured by a 4-term nal nethod having an interval between el ectrodes at
| east 5 timestlsr) anlgenashet fiencepeatilng runispa@kntheapatt esn diyspdddd zi ng
an electrode at least 5 tines as large as the pattern.. For exanple, when
the open adtpepolyion bhs trshaperehtaecleeguliatlliet caganchavieng A &t de of
100 [im and are regularly aligned, while the netallic layer is 20 ~Lm
wi de, neasesegERMhG Canpbefconddctrdlby tdikspesingoekeakiadestaash thavi ng a
dianeter of 1 nmwith an interval of 1 mm therebetween. Alternatively, a

pattern-besptngalitonssanprocessadteoibe whishr cpntatgsande t hen,
el ectrodes are disposed at both ends thereof in a |ongitudinal direction
transparent electrically conductive layer.

By designing the transparent electrically conductive
layer in such a manner as described above, when a bottom
layer and a top layer as viewed from the polymer film are
thinner than any other layer interposed therebetween in
the high-refractive-index transparent thin film layer (a),
or a bottom layer as viewed from the polymer film is
thinner than any other layer in the metallic thin film
layer (b), and an adhesive which has a refractive index of
from 1.45 to 1.65, a thickness of from 10 to 50 um and an
extinction coefficient of about 0 is an adjacent layer,

" reflectance of the transparent laminate is not
significantly increased, that is, an increase of
interfacial reflectance by forming the adjacent layer is
2 % or less.

Particularly, in the transparent electrically
conductive layer comprising repeating the repeating unit 3

times, that is, 7 layers, when a second metallic thin film
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and, thereafter, resistance (R) thereof is neasured to obtain the
expression: the substantial sheet resistance=Rxb/a, wherein a represents
length in a longitudinal direction; and b represents length in a
transverse direction. A value obtained in such a manner as described above
is preferably fromO0.01 C2/square to 0.5 Q@ square, and nore preferably
from0.05 Qsquare to 0.3 O/square. Wien a value which is smaller than
0.01 C2/square is tried to obtain, the filmbeconmes unduly thick 56

thereby bejngeunahl enkOnitbhl drehtley -QRIAIN 4 i 10PENNRE 1 ALEA BOF LT ON,

whi | e, when econes | arger than square, sufficient

el ect romg{?gﬁ%}%ég?}ég %Rirglggil%g/er(\sap%atty icsanfﬂe%ﬁo#ﬁlhﬁ]qta?%kredas Api L9Lq2

met hod of a copper ‘foil’ on a “pdl anspar en

adhesi ve i e f, u j V. i_ncl Q ryljc
type, epox?rgépgpeEé?e gﬁegfﬁﬁé,qgﬁﬁ?@%ﬁ%”f?%ﬁ?‘5bq§é§?5$9t§%%@§hdl%he

i ke; ho"‘ﬁ"?éae/a%e%h‘i%ﬁ e ok, hardd g anly a'cfj?ée‘?ﬁ LJ]%))}JEQSG types. A

t wo- conponen pé and a thernosetting type are -favora used. Further,

it is prefgég?%gFEQ?F t eth%dQ%%ﬁﬁ?gfﬁﬁ?“¥§ﬂﬁm$%%3ifgﬁﬁ%ga' resistance. It

IS perm ssi after the adhesive i's app pol ymer film

t he copper Ll <€ b he resultant adhesive-applied pol yner
film or tﬁ£8égggg?ngﬁgi?gggggbpcﬁed wi th the adhesive and then bonded. As

for a method of EQLPHBY { BRdl @R LIAMURRURN calPble UL R gy method or
using an ellipsometry (elliptically polarized light
analytical method) or an Abbe refractometer and, further,
film formation can be performed by controlling a number of
layers, film thickness and the like while observing the
optical characteristics.

The transparent electrically conductive layer of the
filter for the display according to the invention is
preferably also a metallic mesh layer.

In the mono-layered metallic mesh layer, a copper
mesh layer is ordinarily formed on a polymer film.
Ordinarily, a copper foil is first bonded on the polymer
film and, then, the resultant copper foil-bonded polymer
film is processed to be in a mesh state.

Both of flat-rolled copper and electrolytic copper
are usable as the copper foil to be employed in the
invention; however, porous metallic layer is preferably

used and, on this occasion, a pore diameter thereof is

preferably from 0.5 to 5 pm, more preferably from 0.5 to 3
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used. In the printing nethod, it is of a cormon practice to allow a mask
Jayer to forma pattern by a screen printing nethod utilizing a printing
resist material. In a nmethod of using a photo-resist material, the photo-
resist material is solidly forned on a netallic foil by a roll coating

met hod, a spin coating nethod, an entire- surface printing nmethod, a
transfer printing nmethod, or 57 the |like and, then, is exposed to |light and

devel oped b sing .t to t formresi st patterning. After the
resi st pat !’%‘l’ nlglrlléj i%’glr(:lgnp%%teeg%%a er’Fga[ a%’lr ifgrroﬁnor(fi%oﬁzo 5% i whﬂgnbé an

openi ng area _port.ion., s renoved wet. etching net haod ereby a netallic
mesh havi n&o fre dltJTaérhettert ransm e|b%nt Sar t5 c}#m’aqcybeg‘i% ed (?p ang %rea shape

d [ . ' t.ai - {Tqni Furt th
cases T A Ty coebRiith 3 B dnd A dae, HdCiens B "o (Tod
f di spl t f bl , th IS,, ' whi ch th
i Ter for ARSI D GPA dOBE fond Milve S 1 LI diectiaeat |y

conducti ve | ayer i f. ti.on thereof. a tonin uncti on. When a
n )énha%%%n{ neq:_ao ilCl ccfﬁa[r}er ransmit S hu%tfn

S
transmitted color o op MRS At 6f *f r om
t
e

[N
yol Lou sh 9LBLLIod Gl SBlhoc IS, oy Lo AP\ 3 fsplonped and
P e R, PO [ 2P %O IR lp 1 o PR S & G DUt adl @

particularly favorably from 0.02 to 5 %. The term

“porosity” as used herein is intended to include a value

specified by P/R, wherein R represents a volume; and P

represents a pore volume. For example, provided that,

when the pore volume of the copper foil against 0.1 cc of

the volume thereof is measured by mercury porosity, the

pore volume is 0.001 cc, the porosity can be defined as

1 3. On this occasion, the copper foil to be used may be

such a copper foil as has been subjected to any type of

surface treatments. Specific examples of the surface

treatments include chromate processing, surface roughening,

pickling, zinc/chromate processing, and the like.

Thickness of the copper foil is preferably from 3 to

30 pm, more preferably from 5 to 20 um, and still more

preferably from 7 to 10 pm. When the thickness is more

than this thickness, there occurs a problem that a

prolonged time is required for etching, while, when the

thickness is less than this thickness, there occurs a
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wavel engt h of around 550 nmwhich is a yellow sh green color to green
coldr is the highest in visibility. Wien the visible light ray
transmttance and the visible light ray reflectance in a nulti-Ilayered
filmare taken into serious consideration, the nulti-layered thin 58 film
ordinarily inferior in a transmtted color tone. As the el ectromagnetic
wave shielding capacity, that is, electric conductivity and near-infrared
ray cutting-off capacity beconme |arger, it becones necessary to allow a

total thiCéggﬁieﬁftﬁa@EEQQEE%Oth%eEﬁknh%%eb%h&%ﬁQQFg cHpwRMer, ias the

total thickness of the nmetallic thin film beconmes larger, thére is a
tendency ipcphigh. the  transmtted col or becones nore of froma green col or
to a yelloszﬁ green color. Therefore, it is required that, in the

optical filter uiﬁd8F%5 %Q@apkaiq% %&SQFQXPP%h%ra RRSEibhegacdl ars t her eof

is neutral gray or ue gray. his i1s att utable to a fact that contrast

s deteri gugtedonen Oieen colole ANNT00TAich Igl @138 oblse Lok or

1.5
| umi nescencé 1's weak conparéd Wt ed or green color |um nescence, white

lor having ;3 ;sLight Ly hi o e, whit
Cotor havi 995315 Lol! ik NIBBy G APTPAUAEY & L NANCRARE BF st andar

urther, it is desirable that, as

the t ransmo%%inog.r%gar %(‘tf)tﬁroins'[iisc%o%f é)ta}]tec R 58 flij]lnﬁ%re’d, Fghrmeidcity

coordi nate whi'te representdation on the plasnma display is as near

to a bl aCkB%%\felr%%lise atPY Qo Me td1 M G la%ehed didh filmis used

in the
regular triangle, a regular tetragon, a regular hexagon, a

circle, a rectangle, a rhombus, or the like, shapes of
such open area portions are all alike and the open area
portions are aligned within a surface thereof. As for a
representative size of the open area portion of the light
transmission part, it is preferable that a side or a
diameter thereof is in a range of, preferably from 5 to
200 um, and more preferably from 10 to 150 pm. When the
size is unduly large, namely, more than 200 upm, the
electromagnetic wave shielding capacity is deteriorated,
while, when the size is unduly small, namely, less than 5
pm, an unfavorable influence will be given to an image on
a display. Further, it is preferable that width of a
metal in other portions than the open area portions is
preferably from 5 to 50 pm. Namely, a pitch is preferably
from 10 to 250 um. When the pitch is smaller than such a

width, namely less than 10 um, working becomes extremely

difficult. On the other hand, when the pitch is larger
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transparent electrically conductive layer (B), it is inportant to allow
.the transmtted color of the optical filter to be neutral gray or blue
gray by correcting a 59 color tone of the multi-layered thin film For
perform ng such a correction of the color tone, it is sufficient that a
dye having absorption in a visible wavel ength region is wused. For exanple,
when an greenish tint exists in the .transmtted color of the transparent

el ectricaltNago8deRt WYethayREmEBY, the $ARIACHION G R AN PG per f or med
by using a dye of red color, while, when a yellow sh tint exists in the

transnittegh cehbavorhbleconfeothes ¢allbeepgifmmad knaisimga dye of from
blue to violet color. In a color plasnma display, a red color (R

| umi nescent phospheubstefit 881 (¥he&d, rEo) sBAdcer dfha kick@113 c ABaL col or
(G lum nescent phosphor such as (Zn, M) 2SiO4 or the like, and a blue

col or (B) hartingserat 1 phRspPheansER sasn( BartEUMIANSSQOhE &L pr fhe, i ke
which emt light by being excited by a vacuumultraviolet light that is

gener at ed dedireebiotantbemnsabiipedebeChr igC teHdionll rditHNANIS idy dakare
gas are formed in display cells which constitute pixels. The phosphors are

sel ected ofn@epdsisbedfic€nl Blepliblks atCAdhisty sPrARRI W d a A4l sghar ge
cell, a short period of residual |um nescent tinme, |umnous ‘efficiency,

thermal reshstasgeatntigthniti ke wher pupeR fXEBY, @fi11iha hegphors now in

practical use have yet to be inproved in color purity thereof.

Particul aréyecerbg8éi 80 least 5 times as large as the pattern. For
example, when the open area portion has a shape of a

regular tetragon having a side of 100 pum, and are
regularly aligned, while the metallic layer is 20 um wide,
measurements can be conducted by disposing electrodes each
having a diameter of 1 mm with an interval of 1 mm
therebetween. Alternatively, a pattern-bearing film is
processed to be in strip form and, then, electrodes are
disposed at both ends thereof in a longitudinal direction
and, theréafter, resistance (R) thereof is measured to
obtain the expression: the substantial sheet
resistance=Rxb/a, wherein a represents length in a
longitudinal direction; and b represents length in a
transverse direction. A value obtained in such a manner
as described above is preferably from 0.01 Q/square to 0.5
Q/square, and more preferably from 0.05 Q/square to 0.3
QQ/square. When a value which is smaller than 0.01

QQ/square is tried to obtain, the film becomes unduly thick
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spectrum of the red color |um nescent phosphor indicates 60 several
| um nescent peaks over a wavel ength range of from about 580 nmto about
700 nm Since a lum nescent peak in a side of a relatively intense short
wavel ength is |um nescence of fromyellow color to orange color, there
occurs a problemin which color purity of red color |umnescence is
deteriorated thereby approaching to that of orange color |um nescence.
When a m xed gas of Xe and Ne is used as a rare gas, the color purity of
t he orangethe®tly Peindesbehée brogyhfisbentlyyobiaiat the odemiamd on of an
Ne-excited state is also deteriorated. As to green color |um nescence and
bl ue col ora¥emi PreEEtnte, WAipBsi WheR aoVaiupekRcpmes| éagograndapr dadness of
| um nescence are factors of deteriorating the color purity thereof. Height
of the col@/spurirey caficiendi cdtegt rdmagneddanplage ishitesldingf an area of
col or reproduction ganut which is shown by an area of a triangle forned by
connect i ngcaprektyescancestobPerRobtaiBedhree colors in a coordinate system
defined by Conmission Internationale d' Eclairage (CIE) in which hue and
saturation are #®pfeseatedthgdapsciismanehiogati cpppex drdlordi pat e
chromaticity y, respectively. Due to a low color purity, the color
repr oduct i el yeeat £oim) uai hesbepeseot ehbeplizsmis disspl-ayEksmpaesowér t han
that which is shown by chromaticity of R G and B col ors defined by an
NTSC ( Natswelal adeéesyivesonnsyutenttonsei tifeerryydtettyrél epoxy type,

urethane type, silicone type, polyester type and the like;

however, adhesives are not particularly limited to these

types. A two-component type and a thermosetting type are

favorably used. Further, it is preferable that the

adhesive is excellent- in chemical resistance. It is

permissible that, after the adhesive is applied to the

polymer f£ilm, the copper foil can be bonded to the

resultant adhesive-applied polymer film, or the copper

foil is applied with the adhesive and then bonded.

As for a method of forming the light transmission

part, a printing method or a photo~-resist method can be

used. In the printing method, it is of a common practice

to allow a mask layer to form a pattern by a screen

printing method utilizing a printing resist material. 1In

a method of using a photo-resist material, the photo-

resist material is solidly formed on a metallic foil by a

roll coating method, a spin coating method, an entire-

surface printing method, a transfer printing method, or
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Further, not only migration of |um nescence between display cells, but

al so a state, in which |um nescence of each color contains a broad range

. of unnecessary light thereby allow ng necessary |light to be obscure,
becomes a factor of deteriorating color purity as well as contrast of the
pl asma di splay. Further, the contrast of the plasma display is ordinarily
deteriorated under such a bright condition that external light emtted
fromlighting equipnment such as a roomlight is present, as conpared wth

dark condi¢h@niiifhi SniS ehkhj busabkposedt be Iaght smatdeveLbstdabe gl ass, a
phosphor and the like reflect the external |ight whereupon unwanted |ight

prevents pgcR§SAR¥ phebbmhERM bepagreomspesuStispattenmingst Aptéen of the
pl asma display is from 100 to 200 under dark condition and from 10 to 30

under a bright regndit baetekningous &6@Abxe0bdpnyimevaehial pbugisance
wher eupon an inprovenent thereof becones a target to be pursued. The fact

that the cQR{EASkihs beWahSopks®ng haekopoetionaisoremngvéiiebgohowet
reproduction ganut. In order to enhance the contrast, there is a method in

whi ch a negttrghngensihyd( MRbrbblt ar mksapno¥i geshi Ravingnthef 1ibatdi spl ay
t hereby decreasing transm ssion over an entire visible wavel ength region

to reduce thgnshebleehl paref okhe axkerBal opehgandebthenbpkeaat the
substrate glass or the phosphor. However, in this nmethod, 62 when the

visible i ghbniay LraRsHukianeani seexbeanmky.l ow, |unminance and sharpness
of the imge are deteriorated
(Toning)

Further, there are many cases in which an optical
filter has a function to adjust a color emitted from a
display to a favorable one. Also, there is a case in
which the filter for the liquid crystal does not have a
transparent electrically conductive layer and a main
function thereof is a toning function.

When a transmitted color of the optical filter is
rich in a tint of from yellowish green tint to green,
contrast of the display is decreased and, further, color
purity thereof is deteriorated and a white color
representation sometimes becomes greenish. This
phenomenon is attributable to the fact that light in a
wavelength of around 550 nm which is a yellowish green
color to green color is the highest in visibility.

When the visible light ray transmittance and the
visible light ray reflectance in a multi-layered film are

taken into serious consideration, the multi-layered thin
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wher eupon no significant inprovement on the color purity is noticed. The
~inventors of the invention have found that enhancenent of the color purity
and contrast of the |um nescent color of the color plasna display can be
achi eved by decreasing the unwanted | um nescence and the reflection of the
external light which cause to deteriorate the color purity and contrast of
the lumnescent color. Further, the inventors have found that an

appl i cati o iQfn @dimdsi DAPRbESr Rfr Nt @n&:ya@éihy@éwgcof&k%o% t hgsopti cal
filter to be neutral gray or neutral blue but also decreasing the unwanted

| umi nescene@eard ddteromfid&ctd o drhee Bxi gy r@épééﬂw WoLgh gause to

deteriorate the color purity and contrast of the [um hescent color The

i nventors Q@%%ﬂ?%d“tdﬁ&ﬁcﬁfﬂftyE%ndxﬁééflﬁéﬁféké@n§ ) CUQHS 1 gef he red
color lum nescence is near to orange and that the c or puri the red

col or |um &%?:@%&G:%z G imyaed by Becrasi (edhes | uaa)nsﬁswcs ina

wavel ength of from 580 nmto 605 nm which causes such detertoratron. In

the opt i cakokisht ehRagRidH Ier L0 ddieienii an. o; flgciease of Lbe unvant ed

| um nescence and refl ection of 63 the external |ght can onduct ed by

al | owi ng_andyeydiaVidd b ASQI PP KRR [¥h & Mewel engt Bnoh Fiom 570
nmto 605 nm to be contained in the shie di ng body. thrs occasion, it
i's necessabécbﬁ@étﬂéﬁ&ﬁ?ﬁ&ﬂ%&éﬁlé'éﬂgendency in which the
transmitted color becomes more of from a green color to a
yellowish green color. Therefore, it is required that, in
the optical filter used for the plasma display, the
transmitted color thereof is neutral gray or blue gray.
This is attributable to a fact that contrast is
deteriorated when green color transmission is intense,
blue color luminescence is weak compared with red or green
color luminescence, white color having a slightly higher
color temperature than that of a standard white color is
preferred, and the like. Further, it is desirable that,
as the transmission characteristics of the optical filter,
a chromaticity coordinate of white color representation on
the plasma display is as near to a blackbody locus as
possible.
When the multi-layered thin film is used in the
transparent electrically conductive layer (B), it is
important to allow the transmitted color of the optical

filter to be neutral gray or blue gray by correcting a
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iin a wavel ength range of from615 nmto 640 nmin which |um nescence peak
indicating a red color exists is not narkedly inpaired by a filter for
display. Odinarily, a dye has a broad absorption range whereupon there is
a risk in which even a dye having a desired absorption peak absorbs

| um nescence in a favorable wavelength as well by absorbing a trailing end
portion thereof. When | um nescence by Ne is present, orange col or

| um nescence can al so be decreased thereby enhancing the color purity of

t he IuninﬁéggQCQJHénqﬁ%%ﬁe(Héﬁgfnq & i hefimOr ey G efodmiiidgiescence

of the co ~pl'asima di splay has a broad band and there is a case in which

a peak position t of, exi sts, F SR & jn'@ 5§ig§f91c§@ﬁemhabtlonger
mavelengtﬁthaﬁ'f%g%%%1:ﬁ§gé%§lgi éf reqU|ré% b@ t%e NTSC system that is,

in a side Oggggn'vglgi}rggy&g@%i%% ryggig{g%@%vépgﬂgthh%gaea gal or

purity cafl orption ort wavel ength Side of a dye

navi ng an, 80501 PLLGN ERKLTUN alnch YA SLERALIAPT: {10y 690s N [ en605

t her eby alys trrrmmng dng wave 64 side of the green color

| uni nescence A J LRSTa, LET S NG, L g, uPNRE! Edc b BesgnCe, and or

shifting t n or 0 enhance e color purity of the red color
i i mam ¢ ERRRT R eE YO nEE b |y COPEEEEEERCE Gkay! aRr @eerable Thal
performed by using a dye of red color, while, when a
yellowish tint exists in the transmitted color, the
correction can be performed by using a dye of from blue to
violet color.
In a color plasma display, a red color (R)
luminescent phosphor such as (Y, Gd, Eu)BO; or the like, a
green color (G) luminescent phosphor such as (Zn, Mn)2SiOq4
or the like, and a blue color (B) luminescent phosphor
such as (Ba, Eu)MgAl;(;Oi7:Eu or the like which emit light
by being excited by a vacuum ultraviolet light that is
generated by direct or alternating electric current
discharge in a rare gas are formed in display cells which
constitute pixels. The phosphors are selected on a basis
of color purity, a coating property to a discharge cell, a
short period of residual luminescent time, luminous
efficiency, thermal resistance and the 1ike whereupon many
of the phosphors now in practical use have yet to be
improved in color purity thereof. Particularly, emission

spectrum of the red color luminescent phosphor indicates
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fi.lter in a wavelength of from570 nmto 605 nmis allowed to be 80 % or

| ess against a required transmttance of the red color |lum nescence at a

.peak position by using a dye having an absorption naxi numin a wavel ength
of from570 nmto 605 nm Wen the color purity of the blue color

| um nescence is low, the unwanted | um nescence is decreased, a peak

wavel ength is shifted and a dye to absorb bl uish green color |um nescence
may be used, in the sane manner as in the cases of red color |um nescence

i Gence BEVRRAh U RO HORS VS Do SpN sy e obs o8 P T he

i nci dence §F re al 'owi ng the

reflection gh tnesextar Al WGl A the  BORSBNGT L hesdentepsag: ithese

procedur es hance col or ‘purity and contrasft. techni ques

of allow ng a.dye to _be cont.ained . t he gpti.cal_fil aggording to the
invention,gtﬁégg 8F2a1ﬁﬂ oW Y xnﬁ4%§ 2 o%%i%ﬁﬂ%&ghgﬁgtqgées a pol yner
filmin which.at 65 |east

A" SR BB NRENE LS o0 At aee (D) 2
O P e SoEahd 0 SSREl VRN A\, ORGSR kel 2ol uton of @
Concentrat%%m@%ggéé%géﬂfé”heéé%gégaié‘ éﬁg}e fagﬁ%fg§gﬂf%% RPaasst ng:

of orange color luminescence. When a mixed gas of Xe and

Ne is used as a rare gas, the color purity of the orange

color luminescence brought about by radiative relaxation

of an Ne-excited state is also deteriorated. As to greeh

color luminescence and blue color luminescence, a position

of a peak wavelength and broadness of luminescence are

factors of deteriorating the color purity thereof.

Height of the color purity can be indicated, for

example, in terms of an area of color reproduction gamut

which is shown by an area of a triangle formed by

connecting three vertices of R, G, B three colors in a

coordinate system defined by Commission Internationale

d’Eclairage (CIE) in which hue and saturation are

represented by abscissa chromaticity x and ordinate

chromaticity y, respectively. Due to a low color purity,

the color reproduction gamut of luminescence.of the plasma

display is narrower than that which is shown by

chromaticity of R, G and B colors defined by an NTSC

(National Television System Committee) system.
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(3) .a nethod that uses a material prepared by the steps of: adding at

| east one dye to a mxture of a resin binder and an organic solvent to
.prepare a coating material; and applying the thus-prepared coating
material on a transparent substrate; and (4) a nethod that uses a
transparent adhesive containing one or a plurality of dyes. The term
"contain" as used herein is intended to include states of being contained
in a substrate, being in a layer such as a coating filmand being in an

e 2o o " EulBnREat BcObndS! ABGEOPIEA OF Puf{ACEeeAte! Bochua fate

and the | ayer. Cne or ura are se ected fromthese

met hods (1§5 ceﬁﬁsfOBuqy%ﬁsoord%@§E¥éd¥ﬁst£cH'QHEQhééggdéé hawe a

desired ab wavel’'ength in a visrb region may be 66 perm ssible.

Types thereéf ar%l%%tc g%%h%%lgrbxo hn&gmﬂlCﬁ@ogﬁxggﬁsgé§§pﬂfﬁhgﬁ such

dyes and p| nts 1 nclu organi c are ordinarily available in

et hi oo thE3EDy 25,304 %@%%@%agppﬁignﬁt@s'pgyeggegrgyp%eayaégrge type,

Yoxazine ypeS’ styryl type, counarin type,

por phy” | 1 40 I0eRQyaNNG LY G o ILet 00 LC0L gBY! L e difiie o hodar e

type, xant pyrro hene 't he type and

concent  at Lon . Lhereal AL a0 ”!?8?t@§9€ngﬁggc89tﬁg% bger pheon

wavelength C|en thée dye, "a c

plasma display is ordinarily deteriorated under such a
bright condition that external light emitted from lighting
equipment such as a room light is present, as compared
with dark condition. This is attributable to the fact
that a substrate glass, a phosphor and the like reflect
the external light whereupon unwanted light prevents
necessary light from being conspicuous. A contrast ratio
of the plasma display is from 100 to 200 under dark
condition and from 10 to 30 under a bright condition of
about 1001x of environmental luminance whereupon an
improvement thereof becomes a target to be pursued. The
fact that the contrast is low is also a factor of
narrowing the color reproduction gamut.

In order to enhance the contrast, there is a method
in which a neutral density (ND) filter is provided in
front of the display thereby decreasing transmission over
an entire visible wavelength region to reduce the
reflection of the external light and the like at the

substrate glass or the phosphor. However, in this method,
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tone of a transparent electrically conductive layer, transm ssion
_Characteristics and transmttance required for the optical filter, a medium
for dispersing the dye or a type and thickness of a coating film on this
occasion, the type and concentration of the dye are not particularly
limted. Wien a nulti-layered thin filmis used in the transparent
electrically conductive layer (B) , in a case in which, though the
near-infrared ray cutting-off, capacitg as well as the el ectromagnetic wave
shi el di ng “&&Fadi V'llss#&%l,l%ﬁﬂ@ﬁeﬁ)ﬁe FapppthEabceayscartrsgednf lavapacity
is required, or in another case in which the transparent electrically
conduct i ve lupjidange bt Shrpnesfechiehie| iMpaeecareagetarirsgteit capacity,
it is permssible to use one or nore near-infrared ray absorbing 67 | dyes
t oget her wivhienewpody & dekdr} bberabolepravendet oo thepaplorheunittyer for
the display with the near-infrared ray cutting-off capacity. No particular
| i mtationiiss ngitde®@f.on the near- infrared ray absorbing dye, so long as it
can supplenent the near-infrared ray cutting-off capacity of the
transpar ent el ectTihiecdinverdtonorce ¥ viehe ayevenntor anaudsbebndahiamt ense
near-infrared ray emtted fromthe plasma display to such an extent as is
sui t abl e f&nhgngenierd] ohutppseslorupuhidry avdpaentcabar ofi mibeation is
pl aced on the concentration of the near-infrared ray absorbing dye.

luminescent color of the color plasma display can be

achieved by decreasing the unwanted luminescence and the

reflection of the external light which cause to

deteriorate the color purity and contrast of the

luminescent color.

Further, the inventors have found that an

application of a dye is capable of not only adjusting

color of the optical filter to be neutral gray or neutral

blue but also decreasing the unwanted luminescence and the

reflection of the external light which cause to

deteriorate the color purity and contrast of the

luminescent color. The inventors have found that this is

particularly conspicuous when the red color luminescence

is near to orange and that the color purity of the red

color luminescence can be improved by decreasing the

luminescence in a wavelength of from 580 nm to 605 nm

which causes such deterioration.

In the optical filter according to the invention,

decrease of the unwanted luminescence and reflection of
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Exanpl es of such near-infrared ray absorbing dyes include phthal ocyanine
t ype conpounds, anthraqui none type conpounds, dithiol type conpounds, and
diimniumtype conpounds. Since a tenperature of a panel surface of the
pl asma display panel is high and a tenperature of the optical filter is
el evated particularly in a high tenperature atnosphere, it is preferable
that the dye to be used in the invention has thernmal resistance, for
exanpl e, such that it does not significantly deteriorate itself by being
deconposetihat esgecnsl tIHONG Kan me t¢rdugtrgG ovral karndyesdvhi ch are
deficient in light resistance as well as thermal resistance. \Wen

det er i or ahRANGh&Ne G0 I B LURTH RDEHEEN of D thevgiekend®B & &repl aylor an
ultraviolet ray and a visible light ray of the external |ight cones to be
a probl enpmi £oj $05mPeY ttentbe terrferired el il | Friridinopfbede. dy@n to be
caused by the wultraviolet ray by neans of using a nmenber which contains
an ul travtbliet ocap sdiesor bithgh agesrevFamnciiet eamemiswien ofoksghbt al | ow
an ultraviolet ray to pass therethrough, or to use a dye which is not
signi ficahnl p devedieyafredrayge the Them el olwn taydo4? nmelniwhber |ight
ray. The same is true with cases of heat, light, noisture and a m xed
envi r onnehtmtiheseenceNmas  hendiyeat sng deteed ozt e, exhet s ransnPssi on

characteristics of the optical filter are changed.
markedly impaired by a filter for display.

Ordinarily, a dye has a broad absorption range
whereupon there is a risk in which even a dye having a
desired absorption peak absorbs luminescence in a
favorable wavelength as well by absorbing a trailing end
portion thereof. When luminescence by Ne is present,
orange color luminescence can also be decreased thereby
enhancing the color purity of the luminescence from RGB
display cells.

Further, green color luminescence of the color
plasma display has a broad band and there is a case in
which a peak position thereof exists, for example, in a
side of somewhat longer wavelength than that of green
color required by the NTSC system, that is, in a side of
yellowish green.

The inventors have found that the color purity can
be enhanced by absorption of a short wavelength side of a
dye having an absorption maximum at a wavelength of from

570 nm to 605 nm thereby absorb-trimming a long wavelength
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As a practical matter, a case in which the surface tenperature of the

pl asma di spl ay panel goes up to a range of from70 '"Cto 80 'Cis
.Stipulated in Japanese Unexanm ned Patent Publication JP-A B-220303 (1996).

Further, light emtted fromthe plasma display panel is stipulated, for

exanple, as 300 cd/m2 (Fujitsu Limted, Inmge Site, Catal og AD 25-000061C

Cct., 1997M whereupon, when light having this value is irradiated for

20,000 hours provided that a solid angle is 2n, such irradiation conmes to

be 2nx20, 000x300=38, 000, 000 (Il x. hr): therefore, i } rstood that
light resi3t@fcefofPeedEran EQﬁorn%PW?Bﬁgg?ﬁ§$h?§&isfgfggg?éalIy required.

Further, in order to dispers e.in_a_nedi um oy i ePahingnid Im a

di ssol vi ngt BBpErgythe PE&aaiggiﬂ%@lgﬁ80586?0p$$§{3§53ﬁ$ent Ps i mport ant .
It is permssible to allowtwo or nore dyes having different absorption
wavel engt hBe®#kem each other to be contained in one nedium or coating film

The optical filter according to the invention has..excel t Lansm ssion
characteristics éﬂdoFﬁﬁﬁsﬁPtF§ﬁéécewﬁ'ShcagoﬁoPugfgﬁig?cgﬁgl§ i mpai r

| um nance and visibility of the caql.or plasma di a n a col or
purity an@oé@ﬁt#H@ﬂn@ﬁ¢@@ﬁ@né§c&ﬁﬁlcéﬁoﬂrantﬁgiggl%Pﬁﬁﬁggggn%%?sgﬁgy. The

inventors have found that, when at |east one . of ane .ot r8ddyes; which are
to be contaﬁn§§e¢§rébl@eFP§§z&H&F%W@Wiﬁ?%ﬁﬁﬂ&&ﬁﬁ&?esggcghgﬁg%

tetraazaporphyrlin, PPN Mt JP AT Rl 98 Wevekandd dmdwdave
to be 80 % or less against a required transmittance of the
red color luminescence at a peak position by using a dye
having an absorption maximum in a wavelength of from 570
nm to 605 nm.

When the color purity of the blue color luminescence
is low, the unwanted luminescence is decreased, a peak
wavelength is shifted and a dye to absorb bluish green
color luminescence may be used, in the same manner as in
the cases of red color luminescence and green color
luminescence. Further, absorption by the dye decreases
incidence of an external light into the phosphor thereby
allowing the reflection of the external light on the
phosphor to be decreased. These procedures can also
enhance the color purity and contrast.

As techniques of allowing a dye.to be contained in
the optical filter according to the invention, there are
following methods:

(1) a method that uses a polymer film in which at
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l ength sanme as or simlar to that of unwanted |um nescence of from570 to
605 nmwhich is particularly required to be decreased and has a
~conparatively small absorption wavel ength band, |oss of |um nance derived
from absorption of favorable | um nescence can be reduced; hence, an
optical filter which is excellent in capacity for enhancing transm ssion
characteristics, transmttance, color purity and contrast of |um nescence
color was able to be obtained. In the optical filter according to the

invention, the nethods .(1) to (4) whic | | ow . be contained 70
can be con§@Gedith A Il%a NS Cée# ayer® rc}:fraaanspPoa}%/‘:%\E\r d%/?e?{rﬁ?' (A) containing a
dye; a transparent adhesive | r _.containin be
descri bed bel ow,(r}a % O o&n&lwatetrassepsaraerﬁohg@egrr d%lglré %E’]éljélag£§&d§8 (E) to be
describedégg%omg andi;he hard coat |ayer containing a dye (F) described

above. Th FtSP5h &t ‘transparent layer containing a dye (E) to be

descri bed bel ow be any. one _of a filmwhich contains_a dye and has
vari ous functioﬁg%%giﬁﬁﬁ 1531 WﬁPQMﬁQﬂ%%f\gn?ﬁ?ké)eg%ﬁt%ins a dye and has

various functions i.s forned on olymer film.and a rial in which a
film havi SPVEETHRES rﬁﬁ%%ﬂu??ibé%?ﬁ%ﬁii?ﬁfégﬁﬁb%fr%tgg%gﬂtaining a dye.
Further, according to the invention, at |east two dyes having different

absor pt i of'RARE it IR $3° b Vel hei"%my be contained in one medium or

coating film O%ugﬁéééﬁﬁg éﬁg)é2§%£é2§¥scgﬁ'e#@rg{ggepésin solution
containing the dye to casting processing;

(3) a method that uses a material prepared by the
steps of:

adding at least one dye to a mixture of a resin
binder and an organic solvent to prepare a coating
material; and

applying the thus-prepared coating material on a
transparent substrate; and

(4) a method that uses a transparent adhesive
containing one or a plurality of dyes.

The term “contain” as used herein is intended to
include states of being contained in a substrate, being in
a layer such as a coating film and being in an adhesive as
well as states of being coated on surfaces of the
substrate and the layer. One or a plurality of methods
are selected from these methods (1) to (4).

As for dyes, ordinary dyes or pigments which have a

desired absorption wavelength in a visible region may be
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First of all, the nethod (1) which conprises kneading a resin together
with a dye and hot-nolding the thus-kneaded resin will be described. It is
preferable to wuse a resin material which has transparency as high as
possi bl e when formed into a plastic plate or a polyner film Specific
exanpl es of such resin materials include, but by no neans limted to,

pol yet hyl ene terephthal ate, polyether sul fone, polystyrene, polyethylene
napht hal at e, _poLiaryIate, pol yet her et her ketone, polycarbonate, 71

pol yet hyl @f€Mi5H py TeRES JA8KARHeRTS LRt a2 iyl ewl &r lunbimbbed; ke,
pol yi mi des, cellulose type resins such as triacetylcellulose and the |ike,
pol yur et hRR¥E VL1057 He S SREhsush pdvgseendf pionepthyiaaéuded the |i ke,
vinyl conmpounds such as polyvinyl chloride and the |like, polyacrylic
acid, pol Paeapiic HE vast@h sare porgipayioni evpidabaddini thepohykerts of
vinyl conpounds, polynethacrylic acid, polynethackylic acid esters,
vi nyl i den&VEEmesurfds A EROPR| YYPay| Phéhelenyanide akde, t hethiike,
copol ymers of vinyl conpounds or fluorine- containing conpounds such as a
vi nyl i denéYPEI uGdRethine ubYBRt hgKaré neosoPgne B zoark Yorehy Isene/wli yype,
acetate copolyner and the like, polyethers such as polyethylene oxide and
the |ike, COPBRY iNedivRe, RAFRAYYIN 8hoHibpoegfinghohat $vak,and the |ike.
As to a preparation nethod, a processing tenperature, a filmformng
condi t i ondake topy 15adonErolRr yremerhatdanépentyng, onantgseusgpeand a
base pol yner.

and pyrromethene type dyes. The type and concentration

thereof are determined depending on an absorption

wavelength and absorption coefficient of the dye, a color

tone of a transparent electrically conductive layer,

transmission characteristics and transmittance required

for the optical filter, a medium for dispersing the dye or

a type and thickness of a coating film; on this occasion,

the type and concentration of the dye are not particularly

limited.

When a multi-layered thin film is used in the

transparent electrically conductive layer (B), in a case

in which, though the near-infrared ray cutting-off

capacity as well as the electromagnetic wave shielding

capacity is held, higher near-infrared ray cutting-off

capacity is required, or in another case in which the

transparent electrically conductive layer does not hold

the near-infrared ray cutting-off capacity, it is

permissible to use one or more near-infrared ray absorbing
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However, there are usually follow ng methods: (i) a method in which a dye
«is mxed to powders or pellets of a base polyner, and the resulting

m xture is heat-nelted at a tenperature of from 150 to 350 OC and forned
into a plastic plate; (ii) a nethod in which a filmis forned by an
extruder; 72 (iii) a nethod in which a raw filmis prepared by an extruder
and, then, uniaxially stretched or biaxially stretched to a size two to
five times i qi a tenperature of from30 to 120 'Cto form

an _original size a , .

a film havi¥§Sa Ogﬁitgﬁﬁeé’é%éf ttf“leoﬁ'\yf(? g6 ssEdbednpbang tReorided. tan additive
commonl y used ag %ge tLEE of nmolding resins, such as a plasticizer or the
like, may bBPaGHedCdirlh§TkFeEdithG. dAsPAsygish shsuneastinfeadys to be
added may vary de%endin% on absqrption coefficient of the dye, thickness
of a pol ynERYcChbrdBd-8FEi CPR2CA e nade, intended absorption intensity,
intended transm ssion characteristics and transmttance and the like, it
usual |y ranges YPoRPILpEHIEE 26Mdfapisndisnpireedepyhthef neres~ pol yneric
mol ded artjicle as a substrate. In the nethod (2) which is a casting nethod,
a dye is aQ8rAFrsdoFe¥daPiCaPeBACENEr ated LeaBuRSOAtotaneshppilementti ch a
resin or a resin nononer is dissolved in an organic solvent and, on this
occasi on, al'BlA€eFcipérargd pavyRErtiacrehti GRPR&L6Y, o6rtha anti-oxi dant is
added, as  desired, and_the resultant concentrated solution of resin

transparent electrically conductive layer and can absorb

an intense near-infrared ray emitted from the plasma

display to such an extent as is suitable for practical

purposes; further, no particular limitation is placed on

the concentration of the near-infrared ray absorbing dye.

Examples of such near-infrared ray absorbing dyes include

phthalocyanine type compounds, anthraquinone type

compounds, dithiol type compounds, and diiminium type

compounds.

Since a temperature of a panel surface of the plasma

display panel is high and a temperature of the optical

filter is elevated particularly in a high temperature

atmosphere, it is preferable that the dye to be used in

the invention has thermal resistance, for example, such

‘that it does not significantly deteriorate itself by being

decomposed at 80 °C or the like.

Further, there are some dyes which are deficient in

light resistance as well as thermal resistance. When

deterioration thereof by luminescence of the plasma
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is poured onto a mold or a drum which has a required surface contour to
«obtain a plastic plate or a polyner filmthrough subsequent sol vent
evaporation/drying or polynerization/solvent evaporation/drying
processi ng. Exanples of resins or resin nononers to be 73 1-1 ordinarily
used include aliphatic ester type resins, acrylic resins, nelamne resins,
urethane resins, aromatic ester type resins, polycarbonate resins,

al i phatic F &e i.n_resi r tic polyolefin.resins, polyvin type
resins, popgg %g ékcghoﬁigggygg? of §¥i AP ?yBéSlhiﬁiRFQHQrééﬂh§y PVB, EVA
and the IiF ang a resin noner of copol r resin thereof. Exanples
of solven EétSX Srﬁggdh?ﬁégﬁﬁgmﬁﬁlgaeﬁet9p8?ggE88hoFtt95e}mﬂaﬁﬁﬁﬂ¥type,
ester type, al,iphatic rocarbon type, ,  arqmatic hydrocarbon type, and

t g s LEE? g n t t i
ether type SofGERFESEN FPREGFRDE Yhe tPReP¥ST EOAPENGRYRSE Sohdd rati on

yp : . .
of the dye g?¥ var degenglng on ab§orgt|on coefficient of the dye,
t hi ckness “ ?Néo%thé &r “YhBPPPnPLi HEdRded RBTBEHL WOA CAnCORSGAHNS
i nt ended tgana 'ssionlc aracte ist%&s and transmttance and the like, it
i s usual | y*Pn"a“FaNge-6t fREnf2 Bpmiid 23678, °basBAtERTt REMRSITgMNISHD t he
resin nono L. EuEthgi a conﬁgntratﬁog of the resin s usually in a range
of from 1 £8°80"9F BASRY BH PASTRRLPIETcHAYi h§ PRaEfefP&FetRT UG h@%ret hod
3) which conprises preparipg.a Ry

(3) o dge 3ﬁlcﬂgls not significantly deteriorated by

the ultraviolet ray or the visible light ray.

The same is true with cases of heat, light, moisture

and a mixed environment thereof. When the dye 1is

deteriorated, the transmission characteristics of the

optical filter are changed.

As a practical matter, a case in which the surface

temperature of the plasma display panel goes up to a range

of from 70 °C to 80 °C is stipulated in Japanese

Unexamined Patent Publication JP-A 8-220303 (1996).

Further, light emitted from the plasma display panel is

stipulated, for example, as 300 cd/m?* (Fujitsu Limited,

Image Site, Catalog AD 25-000061C Oct., 1997M) whereupon,

when light having this value is irradiated for 20,000

hours provided that a solid angle is 2w, such irradiation

comes to be 2nx20,000x300=38,000,000 (1x-hr); therefore, it

is understood that light resistance of several ten |

millions (lx-hr) is practically required.

Further, in order to disperse a dye in a medium or a
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coating material and, then, perform ng a coating operation, enployed are a
method in which a dye is dissolved in a binder resin and an organic
solvent to prepare a coating material, a nmethod in which a dye that has
previ ously been 74 pul verized (50 to 500 nn) is dispersed in an uncol ored
acrylic emul sion-based coating material to prepare an acrylic

emul si on- based aqueous coating material and the Ilike. In the forner

nmet hod, an aliphatic ester type resin, an acrylic resin, a nelamne resin,
an urethane resin, ar onatl ester type r.esin car nat e resin, an
al i phatic %8?561‘% Fﬁilf“ém ndlgr‘ci' |pcty;§)oq’i}:c¥f ecﬁ tal}% C}y po yV| nyl type

resin, a polyvin | cah si.n, Vi e nDdlfle in (PVB,

EVA or thp ¥E8?¥6?%§ 58388P$néﬁ ﬁ@?%fﬁ gt épugﬁépﬂfs& éﬁ as a(blnder
resin. Ivent is used a halq en alco ket one type,
est er type gPVp 39l8rh?8F80 EﬁnhFYﬂ ?Q?rékﬁ?ﬁégﬁﬁﬁltype, oryp

et her type sol ents a_ mx t r eof h a concentration
of the dye"mELeaRyhSaE5ERIPRE OR &ﬁirgrta%en R T 0¢ RSy e

t hi ckness of such coating, intended absorption intensity, intended

visible Iight SPREABH fafice and the like, it is usually in a range of from

goﬁCEﬁtfgt?%nbgfﬁgﬁeoB ﬁﬁ@&efggkﬁrlgkgg’ uﬂgﬁﬁﬁr Slgﬁﬁigﬁﬁl??o%?i to 50 %
Q
based on the eTRen% transmission characteristics and transmittance
which do not significantly impair luminance and visibility
of the color plasma display and can enhance color purity
and contrast of luminescent color of the color plasma
display. The inventors have found that, when at least one
of one or more dyes which are to be contained is a
tetraazaporphyrin compound, since the tetraazaporphyrin
compound has a major absorption wavelength in a wave
length same as or similar to that of unwanted luminescence
of from 570 to 605 nm which is particularly required to be
decreased and has a comparatively small absorption
wavelength band, loss of luminance derived from absorption
of favorable luminescence can be reduced; hence, aﬁ
optical filter which is excellent in capacity for
enhancing transmission characteristics, transmittance,
color purity and contrast of luminescence color was able
to be obtained.
In the optical filter according to the invention,

the methods (1) to (4) which allow the dye to be contained
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coating material. The acrylic enul sion-based aqueous coating material 75 in
the latter nethod can al so be obtained, in the sane way as in the forner
nmet hod, by di spersing a dye which has previously been pulverized (50 to
500 nm) in an uncolored acrylic enulsion-based coating nmaterial. An
additive commonly used in a coating material, such as an antioxi dant or
the like, may be added to the coating material. The coating materi al
prepared according to any one of the nethods described above is applied on

2, L1 anspar et pBOLUIRLHMc? A 0T S ML G L BBIRAEN s o

the |li ke by neans of a bar coater, codter, coater,

reverse cogég;coﬂtgkg& g?%eggeqwﬁrkﬁ%_ fghtt%%hekyﬁg kga%rknomn coati ng

manner to ar e rat contalning a otective | ayer

Ry be Presbed fnos SORAT (cQUAC| 1 ovlen Lo migtestbygon ed sur ace

or anot her "~ conpone ptical na coat ed

surface | NeSHED; BATRNGSL A% LA QLS L cadlied: Suilege i the et hod

(4) which uses an hesive “cont ai ni e ‘'used an adhesi ve

in sheet f8£_5”c9£biea bleil%w d afngi;@éi u%%r%s L8 raisrleirc q%(;{;tﬁa[ igl\r/iag 4 st lé cone

type adheSTVveé, "a uréethand ty esi've, a polyviny adhesi ve

(PVB) . an ShOVLEREVEAY Rt enhEVALnbYREna1 PEEYBar BnROhYYLY! et her. 2

sat ur at ed

containing a dye (E) to be described below may be any one
of a film which contains a dye and has various functions;
a material in which a film that contains a dye and has
various functions is formed on a polymer film; and a
material in which a film having various functions is
formed on a substrate containing a dye.

Further, according to the invention, at least two
dyes having different absorption wavelengths from each
other may be contained in one medium or coating film, or
at least two dye layers may be present.

First of all, the method (1) which comprises
kneading a resin together with a dye and hot-molding the
thus-kneaded resin will be described. It is preferable to
use a resin material which has transparency as high as
possible when formed into a plastic plate or a polymer
film. Specific examples of such resin materials include,
but by no means limited to, polyethylene terephthalate,
polyether sulfone, polystyrene, polyethylene naphthalate,

polyarylate, polyether ether ketone, polycarbonate,
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76 polyester, a nelamne resin or the like after being added wth the dye
of from10 ppmto 30 % In these nethods, in order to enhance |ight

resi stance of the optical filter containing the dye, an wultraviolet ray
absor bi ng agent can al so be contained together with the dye. A type and a
concentration of the wultraviolet absorbing agent are not particularly

limited (EheaiiRADNd, N R BIHARGR 1 f&%’gngag%l %31%0@%9@1%&&1 vave

shi el ding, an“el eCtromagnetic wave i s shie y I sposing a netal |ayer

inside a casg ¢hd N8 1APPIIARGGYes, DB skhe ErseeBade Y@ as
electrically conductive "material. Wen transparency is required as in a

display, aniqRidGAlcdilhfi)sdad@nan 1§/kect be '}%ttih%n\éﬁv%lﬁ.{gr%fg%ﬁ% .
d I ayer torned in

function inparted by a transparent el ectrical conductive

a_wi ndow: | igkeshape.d iy dsspsetb: oSl erlhendl erl quganetigpave absor bed

in the transparent - el'ectrically conductive l'ayer indudes ectric charge

i the opticialodidd Qacit Mss RGELELE CHALYS WISk PR ygsqanad from the

optical filter by grounding it. wi se the optical acts as an

antenna fo di.ééﬂyﬁlé”éﬁi ,pgﬁgsﬁ%k.lgﬁy%%i@g ngrgesulting in a reduction

in electromgneti'c wave shi apacity.  Accor Vngly, it s necessary
02! of o, CBEASAC AN AN SAGPOiL R pim L e 1 Y
transparent,,jymethacrylic acid, polymethacrylic acid esters,

vinylidene compoundé such as polyvinylidene chloride and

the like, copolymers of vinyl compounds or fluorine-

containing compounds such as a vinylidene

fluoride/trifluorocethylene copolymer, an ethylene/vinyl

acetate copolymer and the like, polyethers such as

polyethylene oxide and the like, epoxy resins, polyvinyl

alcohol, polyvinyl butyral and the like.

As to a preparation method, a processing
temperature, a film-forming condition and the like may
vary somewhat depending on a dye used and a base polymer.
However, there are usually following methods:

(i) a method in which a dye is mixed to powders or
pellets of a base polymer, and the resulting mixture is
heat-melted at a temperature of from 150 to 350 °C and
formed into a plastic plate;

(ii) a method in which a film is formed by an

extruder;
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"adhesive layer (D) and the functional transparent |layer (E) are fornmed on
the transparent electrically conductive |l|ayer (B), it is preferable that
t he transparent adhesive |layer (D) and the functional transparent |ayer
(E) are fornmed on the transparent electrically conductive |layer (B) such
that a conduction portion is left intact. An electrode is forned by using

this conduction pariti)on Me:hd@rin Gkt £En | i NELAT Oy §sp§§%§‘3r%% Qfm of
this conduction portion, but it is inportant that a cl earance rough

whi ch an elegsatmemngnatd ¢ weee, ienlgaketh | SsoPLr ALASER Hhetuesn fhe optical
filter and the main body of the display. In orger t 0o securé a dood

e|eCtFiCa|dﬁﬁ@ﬁﬁﬂédﬂbofﬁ1sﬁ%@ciw&d€onP¥v@et%ﬁé§?an¥rR?9%5qi%q§%26§

el ectrically conductive nmaterial to the conduction portion.

ther eof 10 aDe il iadd A0k diRr 30 Ll afdy dd Wd g FOVRYRL L1 LiLS o

advant ageous that the whole conduction portion i's €O

according Egﬂgy%égguggifgbﬁz?@t¥%egfgqgghbu%$léggﬁgggeach of the layers,

containing a transparent electric ivel F: which constitute

the optical filten tQGIWALtedieEl (ﬂgé&mgéythgoggggti¥emg§§§%hgl.a{n t he

optical filter according to the invention, 1t can obServe

ot ect i ng TE See SAlIT e PR dony vedt orborbbak YR B8V 5B ahBY 6 1 ong
as an appr epiidle Wediisal by «reCHY & mount of the dye to be
added may vary depending on absorption coefficient of the
dye, thickness of a polymeric molded article to be made,
intended absorption intensity, intended transmission
characteristics and transmittance and the like, it usually
ranges from 1 ppm to 20 %, based on the weight of the
polymeric molded article as a substrate.

In the method (2) which is a casting method, a dye
is add-dissolved in a concentrated solution of resin in
which a resin or a resin monomer is dissolved in an
organic solvent and, on this occasion, a plasticizer, a
polymerization initiator, or an anti-oxidant is added, as
desired, and the resultant concentrated solution of resin
is poured onto a mold or a drum which has a required
surface contouf to obtain a plastic plate or a polymer
film through subsequent solvent evaporation/drying or
polymerization/solvent evaporation/drying processing.

Examples of resins or resin monomers to be
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~
material is in contact wwth each | ayers of the transparent electrically
~conductive |layer. On this occasion, when an edge portion of the
transparent adhesive |ayer forned on the transparent electrically
conductive layer is withdrawn inside fromthe edge portion of the
transparent electrically conductive |ayer and an electrode is fornmed by
using an electrically conductive paste, it is favorable that the

el ect| cal byaigandus) iwsedanherigo henelial o0 LOLo.a cheapance betueen the

edge portion of the transparent adhesi ayer—an _
L enspar ebcelaaid aalds CORUEhING, Laver Lo LoRLSasEe g, cOn sclpngar e
copper { ape TS RP B pased " Here bl FHESH LA Shad RS o BERBFELFY conduct T ve
| yer and oohechigmepyany adhesiiue: |aver, wbi by s borded Lhereon gnd, |
an el et r ondPeoR SR SRR BRRE F A3y R GAAT Vet VBpe 1 ed
That o cl earaee e B EnE (i 116 Vransper brindiacterialty
conouct! LeabVES: O ¥ AN Aulachelodbe LaTage 15 provided to
solvents to be used include halogen type, alcohol type,
ketone type, ester type, aliphatic hydrocarbon type,
aromatic hydrocarbon type, and ether type solvents and a
mixture type thereof.
Although a concentration of the dye may vary
depending on absorption coefficient of the dye, thickness
of the plate or the film, intended absorption intensity,
intended transmission characteristics and transmittance
and the like, it is usually in a range of from 1 ppm to
20 %, based on the weight of the resin monomer.
Further, a concentration of the resin is usually in
a range of from 1 to 90 %, based on the entire coating
material.
As to the method (3) which comprises preparing a
coating material and, then, performing a coating operation,
employed are a method in which a dye is dissolved in a

binder resin and an organic solvent to prepare a coating

material, a method in which a dye that has previously been
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-4 shape of the clearance as viewed fromthe surface, and it is permssible
that the shape is either circular or polygonal. Further, the clearance my
be formed in a line shape. There is no particularly specified size in
regard to individual clearances as viewed fromthe surface. However, when
the size is unduly large, the clearance overlaps a visibility portion;

this situaty gnds; r sition of the clearance to be forned
is not paltﬁt@cu% arzlrgyl |(5rr(15 '?&é(g 2(26 F%“r‘mg ‘gés) lehtSPa‘Voﬁeéds The® HEBI9T®Y porti on.
As a natur a| i . NOSI 11 conmes to be . nei ghbor hood of an edge
porti on. N%C%gr%tclsgeur?dalr@lfclpf?n'sr%éa%él)%nc?%lpqgaé‘éad"ecﬁjra; %Lﬁ‘rt%gegﬁr%l%r ances to
be forned; vsel , . 1fq d )r ble that the, clearances are forned as
many as possi bl elegoveen&r‘}laénﬁ%rﬁtkl?grsgéépge%ep%%sr fotag:lé’rghér}‘?(,teeréf"’\‘li Ahcihof | eadi ng
out an elegtnic current. It is sufficient to dispose the clearance

bet ween thé transparent electrically conductive |ayer and the outernost

syface of Lhe | o Make < AR GERS Ny L b3 Sheratle el the T
LA e e T R R R A S
R e S N R S B T
cl earance al?.q.%%@?t%ca p%%i%l%r}tiinalrees! ienc,t ra%d%fromatic polyolefin resin,
a polyvinyl type reéin, a polyvinyl alcohol resin, a
polyvinyl type modified resin (PVB, EVA or the like) or a
copolymer resin thereof is usually used as a binder resin.
As the solvent is used a halogen type, alcohol type,
ketone type, ester type, aliphatic hydrocarbon type,
aromatic hydrocarbon type, or ether type solvents, or a
mixture type thereof.
Although a concentration of the dye may vary
depending on absorption coefficient of the dye, thickness
of such coating, intended absorption intensity, intended
visible light transmittance and the like, it is usually in
a range of from 0.1 to 30 %, based on the weight of the
binder resin.
Further, a concentration of the binder resin is
usually in a range of from 1 to 50 %, based on the entire

coating material.

The acrylic emulsion-based aqueous coating material
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It "is preferable that an electrode is disposed in a peripheral portion of
_the transparent electrically conductive layer (B) in a continuous nmanner.
Nanely, is preferable that the conduction portion is disposed in frane
formin a place excluding a central portion of the representation portion
of the display. However, even in a case in which the electrode is not
formed in the entire periphery, since there is a given electronmagnetic

wave shi el.di capacity therein, there are ny opgportunities in which the
case is péfni @F%‘B?y T%ﬁ#%% ?%?o@£%ﬁg?%e?€€?gﬂe§'q&&nﬁhﬁyséme way

el ectromagnet,ic  wave eni ssion and a qgantité,of al | owabl e el ectromagnetic
wave | eakdge ih @ e MRE VROHa e rd1l sRer &4BapRedVRhERich hdsdesi gned
that the electrically conductive tggial S Srovided only on sides of a
rect angl e PEELRYSAY PRER POt FRFLFeA 1 beth &P e2 P oS, inspRc@NCRdeaed

el ectrodes can .be formed by a rﬁll-to;roll method or in a roll state as it
is, an opficCAliG 19 TR P22 3eRVerR bR Y yake bt dpar M WRERi kY Renel v

favor abl e roducti on efficiency., Further, this technique can also be
utilized W éF%%fr}%a?I?o%Bhﬂ%dF?Q%r%%be $4chis@d 2Bs an el ectrode, as
previ ously shown. There is no particul ar proble even when anot her
electrodeaﬂ§HQﬁ%ﬂﬁP§rPEuﬁH%e+Pﬁ%rtm%h bt %%@e?SE?aHB?eCPﬁtlaadition to the

portion of two sides of the rectangle facing with each other, or when a
part in wiR&ETd®L el ectrode is not formed is present within a portion of

The coating material prepared according to any one
of the methods described above is applied on a transparent
polymer film, a transparent resin, a transparent glass or
the like by means of a bar coater, a blade coater, a spin
coater, a reverse coater, a die coater, a spray gun or the -
like in a known coating manner to prepare a substrate
which containing a dye.

A protective layer may be provided on a coated
surface in order to protect a coated surface, or another
component of the optical filter may be bonded to the
coated surface in such a manner as to protect the coated
surface.

In the method (4) which uses an adhesive containing
a dye, there may be used an adhesive in sheet form or in
liquid form such as an acrylic adhesive, a silicone type
adhesive, a urethane type adhesive, a polyvinyl butyral
adhesive (PVB), an ethylene-vinyl acetate (EVA) type

adhesive, a polyvinyl ether, a saturated amorphous
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*such two sides facing each other. In a process of formng the el ectrode,
the electrode, covering the conduction portion serves also as a
protection for the transparent electrically conductive layer (B) which is"-
inferior in environmental resistance and scratch resistance. Fromthe

vi ewpoi nt of electric conductivity, corrosion resistance, adhesiveness to

the transpaleesteimcta iteldyivendesihverf tha apket HerbikBeing*aARLES Of
such materials as can be used for covering the conduction poftion include

an el enent i tdulbdteantyee off Sidwer) gomdioc®pper, plati num nickel
al um num chromum iron, zinc, carbon and the like, an alloy made of two

or nore of thes@neltémen ahetshirdd ANeSorde F &6 Wgh S 1 %{E‘t hetic resin
and either any one of these elenmental substances or an arfloy thereof, and

a paste whrehibsamcemiod urtee ddpthicobi FiTede @bassi gy eifibeg, any, gne of
t hese 82 el enental substances or an alloy thereof. Pﬂgfornin%gfhgg

electrode,uhbyaoﬁehﬂt\ﬁHy(nbsdmeﬁﬁﬂégéﬁ&|dé%ﬂ9W&ﬂ¥%fE%ﬁta?ﬁ8g as a rmetal
0

pl ati ng met hod, a vacuum deposition nethod, a sputtering ne and the

[i ke can beogeopbedu i e dyshien & paSLaOh ihddnteds diegk @it
conventionally known nmethods such as a printing nethod, a coating nhethod

and the |ikkteaniallea m®3ﬂknmﬁ§iad$hgnggé(Hg@upggggéégéf{&ifiglﬁggd on an

el ectrically conductive material to be used, so long as 1t~ Ts electrically
conducti ve{EDedtradel)y, a material having an electrically conductive
property in paste form such as

In an appliance requiring electromagnetic wave

shielding, an electromagnetic wave is shielded by
disposing a metal layer inside a case of the appliance or
by using the case made of an electrically conductive
material. When transparency is required as in a display,
an optical filter having an electromagnetic wave shielding
function imparted by a transparent electrically conductive
layer formed in a window-like shape is disposed. Since
the electromagnetic wave absorbed in the transparent
electrically conductive layer induces electric charge in
the optical filter, this electric charge must be escaped
from the optical filter by grounding it. Otherwise the
optical filter acts as an antenna for emitting
electromagnetic waves again, resulting in a reduction in
electromagnetic wave shielding capacity. Accordingly, it
is necessary that the optical filter and a ground portiéﬂ

of a main body of the display are electrically connected
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"a silver paste and the |ike can be enployed. As a method of covering the
conduction portion, when a material in paste formis used, such covering
can be perforned by first applying it on a side surface of each |ayer
and, then, drying it. It is permssible that the material is applied to a
side surface of a filmin a rolled state, or the material is applied on

the side surtflaceaf dtteefi| Bdry thir0ldeds@ny,oldnhJietipRd t%ds%atf@qt filmis
bei ng unwound. Further, the electrically conductive nateri In tape form

can al so bedrgdioked.aysr a(Dethed e apPhECAIAON. £ £4APL NG VI pypoLNt Of

efficiency and accuracy, screen printing is enployed i'n nany cases.

Further, when airelRoiniddleon StROM RS NYafddd |k & 83 L1 AR ANCEL OV 8

nmetallic nenber, it is permssible that the electromagnetic wave sﬁielding

body itsel fiahas nat), mtﬁvw?ié/f&%lé regd € ne ﬁﬁdﬂééfergé Oé’é‘ﬁﬁé’%%‘ on in

which a screw hole is fornmed is previously prepared i'n 'a periphera

portion of maxérspdmy AP L@umoﬁiﬁ%rﬁéﬁreﬁ@ﬁﬁé{q L@%&J@g“ C wave
y

shi el di ng bo is bonded to a representation portion spl ay

i : ' I 4 tricall
appar at us ifeGhied G ﬂHEBﬁ&ﬁﬁ%ﬂéﬁéﬂﬂcéﬁgkﬁ¥¥ééflf {%&gﬂ&%&f '%g%%ﬁund

conductive screw may be fit in the screw hole _ nmetal Ti _
portion sudls)t bater tetpanet e iefudite ROl AMGNE U £rayh 5 S el ng body.

On this occasion, such an electrically conductive screw substantially
serves as afetltedderdes £IMRM WY IBPNIHUE dohdlidd i AP Do Ao 0N Yo d Ne
particular limitation is placed on a form of this
conduction portion, but it is important that a clearance

through which an electromagnetic wave is leaked is not
present between the optical filter and the main body of
the display.

In order to secure a good electrical connection, an
electrode may be formed by providing an electrically
conductive material to the conduction portion. A shape
thereof to be provided is not particularly limited.

However, it is advantageous that the whole conduction
portion is covered.

The electrode according to the invention may be
formed by allowing each of the layers, containing a
transparent electrically conductive layer, which
constitute the optical filter to contact the electrically
conductive material. In the optical filter according to

the invention, it can be observed that at least the
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el ectromagnetic wave shiel ding body can be prepared by the roll-to-rol

-met hod with high productivity, but also the electrode can easily be forned
over an entire peripheral portion of the electronagnetic wave shiel di ng
body. (Anti-reflection layer) An anti-reflection |layer, being fornmed on a
substrate, denotes a |ayer for decreasing light ray reflectance on a
substrate surface. Specifically, as the anti-reflection layer, there are

two types. tfaﬁéﬁéﬁeﬁvpéleét&@@aﬁﬂ] _ cbﬁaheeitenlégxgripgs al ¥R fltoc?:r a single

| ayer, for exanple, having an opiical thickness o wavel en of a

thin fHIﬂﬁﬁoﬁé@t§ﬂg|ikea$@'Qerbﬁlﬁggﬁ‘ﬁAfﬁééfggdr@ﬁéé%@b&éaggga

pol ymer resin, nagnesiumfl-uoride, a silicone type resin %on oxi de

and i n V\h'&@téﬁﬁéécébeohadsé bl BppiSpPigee! LOREL RILDN '%ogl anegnl 5

or less, preferably 1.4 of Iess. ype o At 1~

| ayer 1s AR DYLLaThnBbeg-L 010k BOLE aVere Jbavhag ditterent .

refractive I ndices from each ot her

conpound Qggg:@§l@apf§2%?€égg@lvg %EQQF[de"a silicate, a borate, a

carbide, a nitride e or t i ke, or an organic conpound such as

a silicone type g esipy g @@?ggi%l walgﬁlglng?d&%% pated L k‘n or the like.

The anti-reflection fil ormed by a sin 'S e%sy o nanufacture

1% L fpd o) AMLsLOL] EELLONEBLARETEY ch Lhalsgh BHEh A

mul ti-|ayer Ianlnate The nul m nat e has an
Capac'ty‘%ﬁ%c@&f@&%iyaaﬁﬁdﬁétlve layer is withdrawn inside from the

edge portion of the transparent electrically conductive
layer and an electrode is formed by using an electrically
conductive paste, it is favorable that the electrically
conductive paste is penetrated into a clearance between
the edge portion of the transparent adhesive layer and the
edge portion of the transparent electrically conductive
layer to increase a contacting area between the
transparent electrically conductive layer and the
electrode.

Further, it is permissible that an electrically
conductive tape such as a copper tape is interposed
between the transparent electrically conductive layer and
the transparent adhesive layer which is bonded théreon and,
then, é portion of the electrically conductive tape is led
to an outside of the electromagnetic wave shielding body
as a conduction portion to form an electrode. On this

occasion, the electrically conductive tape led externally
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* wavel ength and has no restriction on an optical design based on optical
characteristics of a base film In formng such an inorganic thin film it
is sufficient to wuse a conventional known nethod such as a sputtering

met hod, an ion-plating nethod, an ion beam assist method, a vacuum vapor
deposition nmethod, a wet coating nmethod or the like. A filmin which the
anti-refl| exdcomesayesubsthotied edrctradistrate denotes an anti-reflection
film (Anti-glare layer) 85 An anti-glare |ayer, being forned on a

substrate, denoresthetayért fier peredentiglandaf 2 dIansfdd aphidght
passing through a substrate or of a reflected light froma surface. The
anti - gl ar estteyreds i Srpmovheed reinispationt & lddyeigi Ay tdasdheyi v Fa?é%e of
fromabout 0.1 to about 10 mon a surface thereof. Specifically, the

anti - gl areto | ayesutsrmbbai med fayredictpartsd Nemitaitd Cl £ 06vaded NOSgani c - or
organi ¢ conpound such as silica, nelamne, an acrylate or the like in a

t her moset tfawgn oan pbbeot evtahl eNoepabtseaharas ian taghiyh G & @lidbed® il | i cone
type resin, a nelamne type resin, an urethane type resin, an al kyd type

resin, flaoshaeetypethesiclelarapreparse ikiedAYom Nthd hauf fuise, pag@ar ed ink
on a transparent polyner filmby a nmethod such as a bar coating nethod; a

reverse cogtf i g pethodsiblegridad @ heOoiHare MR hodiheér di £r &@BL + NGy Met hod; a

roll coating nmethod; and the like; and
polygonal. Further, the clearance may be formed in a line
shape. There is no particularly specified size in regard
to individual clearances as viewed from the surface.
However, when the size is unduly large, the clearance
overlaps a visibility portion; this situation is not -
favorable. A position of the clearance to be formed is
not particularly limited so long as it avoids the
visibility portion. As a natural course, the position
comes to be in a neighborhood of an edge portion. No
particular limitation is placed on a number of clearances
to be formed; however, it is preferable that the
clearances are formed as many as possible over an entire
periphery to enhance efficiency of leéding out an electric
current. It is sufficient to dispose the clearance
between the transparent electrically conductive layer and
the outermost surface of the laminate; on this occasion,

it is preferable that the clearance passes through the

transparent electrically conductive layer for an intention
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curing the thus-applied ink. An average di aneter of the particles is in a
“range of froml1l to 40 m Alternatively, the anti-glare property can also
be obtained by the steps of: applying a thernosetting or photo-curable
resin such as an acrylic resin, a silicone type resin, a nelamne type
resin, an urethane type resin, an alkyd type resin, fluorine type resin or
the like on a substrate; and . 86 pressing the thus-applied resin by a nold
having a deésinedebaiegol aosivACa GENLEWL b9 U tilRld @Y be Further, the
anti-glare layer can also be obtained by performng a chem cal treatnent
.on a base fokmedn the same manner as in etching a glass plate by neans of
hydrofluoric acid or the like. On this occasion, a haze can be controlled

by a period of trTheref isuehsbr eat Bt icNdradeseB8atY off isUGhR 1cal . The
haze is measured by, for exanple, in accordance w th ASTM st dandar

D1003-61 atgesbpentbheneli she tcardenGcd.hathe ag818akah8e Ohal/l Bl
scattering caused by the surface irregularities becones I|afger, the haze

becones hi gheledThethebhadtel 1RIeRAtdId a1l Be aNkier@hake #:%%ec’e 1's ot
limted to those methods described above so | ong as appropriate

irregul arithes seeasfiohyednen ndi®esundacs 6f 1ihe (Rt i-1ghag dayer. The haze
of the anti-glare layer is fromO0.5 %to 20 %and preferably froml %to

10 % Werbébémbaza kabeRaultY 0wl ec-fal.i-gl are property becomes

insufficient, while, when the haze is unduly high, transmttance of

parallel light It is preferable that an electrode is disposed in a
peripheral portion of the transparent electrically
conductive layer (B) in a continuous manner. Namely, it
is preferable that the conduction portion is disposed in
frame form in a place excluding a central portion of the
representation portion of the display.

However, even in a case in which the electrode is
not formed in the entire periphery, since there is a given
electromagnetic wave shielding capacity therein, there are
many opportunities in which the case is permissible by
taking into consideration a quantity of electromagnetic
wave emission and a quantity of allowable electromagnetic
wave leakage in a comprehensive manner.

For example, when it is designed that the
electrically conductive material is provided only on sides
of a rectangle facing with each other to form electrodes,

since these electrodes can be formed by a roll-to-roll

method or in a roll state as it is, an optical filter can
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rays is reduced whereupon the visibility of the display is deteriorated. A
filmon which the anti-glare layer is forned is an anti-glare film
(Polarizing plate) A polarizing plate, being an optical elenent for 87
taking out a conponent which oscillates only in one direction fromlight,
is essential for an LCD el enent. The polarizing plate is in a filmstate in

nmeny casescaftreniad@alydirgiprepeiten widlterd:@deh 13! $aR@T a0l ari zing film
The pol arizing plate according to the invention i's not particularly limted

s0 | ong aspirbdaam iehdiefdidiknls . UFaétBe&,aehkgikeéﬁﬁisuéfeaﬂaﬁgsgases in
which the polarizing filmis ornmed by first applying pol yvinyl "al cohol

(PVA) on apepakyT8kell WiedN@®hel RARCLIRIANG | %h@l%citﬁvteh%a%gowgerugé m The

resultant filmis uniaxially stretched thereby arranging ped 1odl ne

nol ecul es b8 ansamecei-baeli @R pAvildisa PO&HRFHON, iodine is oriented al ong
with the polymer of the filmand, as aresult, iodine nolecules are

arranged in a sanphdieecti A phNRtYEahak B%b@éﬁi'é@%ﬁswhenaaﬂ&ﬁ tion

perpendicular to a forward direction at any tine an conprises Tight which

oscill ate kmepatkahkek sWrbhmedvamt ia%%lﬂqe%”%o!rtﬁ&%ndiorfe%tlnieor}e%etra %jr]'.%' Ci"f’{ ar
(transverse) to a longitudinal axis of an iodine nolecul'e in e
p0|ari2ingaﬁbhHloheﬁgeﬁhév%bEtibh et Shadk 32viag rectangle
facing with each other, or when a part in which an
electrode is not formed is present within a portion of
such two sides facing each other.
In a process of forming the electrode, the
electrode, covering the conduction portion serves also as
a protection for the transparent electrically conductive
layer (B) which is inferior in environmental resistance
and scratch resistance. From the viewpoint of electric
conductivity, corrosion resistance, adhesiveness to the
transparent electrically conductive film and the like,
examples of such materials as can be used for covering the
conduction portion include an elemental substance of
silver, gold, copper, platinum, nickel, aluminum, chromium,
iron, zinc, carbon and the like, an alloy made of two or
more of these elemental substances, a mixture of an
synthetic resin and either any one of these elemental
substances or an alloy thereof, and a paste which is a

mixture of borosilicate glass and either any one of these
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that there is also light which oscillates at an angle internmediate to
“those of the |ight described above. On this occasion, only the |ight which
oscillate in parallel wth and in a direction perpendicular to the

| ongi tudi nal 88 axis of the iodine nolecule, respectively, are revi ewed.

In a case of iodine, light absorption coefficient in a direction
perpendicular to or in parallel with that of a |ongitudinal axis of the
mol ecul e déiémestad aupstances ext ent addpgndheg o .devhatbemial elrect ron
density of this nolecule. About 100 % of the |ight which oscillates in a

di recti on @kependieul anyt onthefl eagiibudi kahvaxits oah11e kndNre G #hd s
transmtted, whereas, alnost none of the light which oscillates in

paral l el véwdhtae homgthidipalt iax wedthod,he RRlRaM Qidfod TRNSHI htedowhi |l e
bei ng absorbed by iodine. Therefore, the Iight which can pass through the

pol ari zi nga $phntésingl pekhght anki ehei 3 ikperpaNdieCubddptied .t hey Jepgi t udi nal
axis of the iodine nolecule and any other [|ight than the |ight described

above is afisen bedpbytéodicnehe Likehiis weeEeT othieReabhyep@lidiized, | i ght
(pl ane-pol arized light) which oscillates only in one direction can be

obt ai ned fkmown heetiaddsabuthght. a( Pirzax iAgcheEhpE,t @ RatimEMdhgin
reference to a | arge- sized display elenent, an effect according to the

i nventi on axah tiee expleet ednpalsbcbkabbypiteda case in which a screen size
thereof is 21 inches or nore. On this occasion, the screen size is defined
by di agonal |engid.particular limitation is placed on an
electrically conductive material to be used, so long as it
is electrically conductive. Ordinarily, a material having
an electrically conductive property in paste form such as
a silver paste and the like can be employed.
As a method of covering the conduction portion, when
a material in paste form is used, such covering can be
performed by first applying it on a side surface of each
layer and, then, drying it. It is permissible that the
material is applied to a side surface of a film in a
rolled state, or the material is applied on the side
surface of the film by a roll-to-roll method while the
film is being unwound. Further, the electrically
conductive material in tape form can also be employed.
As a method of application, from the viewpoint of
efficiency and accuracy, screen printing is employed in

many cases.

Further, when an electrode is formed by filling a
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Further, when the size is 37 inches or nore, larger effect can be expected
~and, still further, when the size is 42 89 inches or nore, still larger

ef fect can be expected. In regard to the display elenment in which the

screen size is less than 21 inches, safety standards defined by Japan

El ectrical Appliance and Material Control Law can be satisfied by using

conventional nenbers. However, even in the display elenent in which the

screen sizelbarbese bham mdkdlchesendwr e i @ R fdsignd hatasafgLy is
further inproved by using a transparent adhesive |ayer characterized by a

| ow el asti gleytacsagdiend d awave shiveltdPbodyy iegard Has ths: di spl ay
element for a small-sized portable termnal "according to the invention,

the effectpraegoudilpgbeen hedaternt i annean1he ceypsehadpbrrally §47een  sizes
t hereof . The screen size of a small-sized display elenent use or the

smal | - si zeflhpeht abkerker MWold iisS fABUE ik ighedi RIL TN HEHASE Of, go matter

how smal |, when external inpact is applied thereto,” for "exanple, by

dr oppi ng i%egmghbbgll blet i i at RS, Ypddadisy SH&BU £i S

r .
sonetimes broken. The display el ement specified accordi'ng to the invention

i s nuch | esgel babberoka gsieeh DR 11RT8RY b%@f%sefk;(%?&é-c%/ﬁceo E’f’” her,

recently, there is a tendency in which the screen size spl ay

P i T R s

el ement begR8egetallic ground portion, an electrically conductive
screw may be fit in the screw hole of the metallic ground
portion such that it penetrates the electromagnetic wave
shielding body. On this occasion, such an electrically
conductive screw substantially serves as an electrode.
When this technique is utilized, not only the
electromagnetic wave shielding body can be prepared by the
roll-to-roll method with high productivity, but alsb the
electrode can easily be formed over an entire peripheral
portion of the electromagnetic wave shielding body.
(Anti-reflection layer)

An anti-reflection layer, being formed on a
substrate, denotes a layer for decreasing light ray
reflectance on a substrate surface.

Specifically, as the anti-reflection layer, there
are two types. A first type of the anti-reflection layer

is formed by a single layer, for example, having an

optical thickness of 1/4 wavelength, of a thin film or the
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*00 nore brittle; also for this reason, it will be nore effective that the
di splay el ement according to the invention is used. (Analysis nmethod) In
measuri ng Young's nodul us of a transparent adhesive |ayer characterized by
| ow el asticity according to the invention, ordinary techni ques
conventionally used can be used. For exanple, the transparent adhesive

layer is expesetiiandist e af ead liuwrdpi it§eheOR randpiatredtedAfymed sur f ace
of the thus-exposed | ayer whereupon Young's nodul us can be determ ned from

vei ght of theihpadagnedstifm fMesditdt ademiagidr elypheckiansrarent adhesive
| ayer. A layer conposition and a state of each layer of the optical filter

can be exaginedohhogugle amORFERMEICHOTdBEactl vePlingidk HinChO%8eAg,1 &
scanni ng el ectron mcroscope (SEM or a transm ssion electron m croscope

(TEM . A sughacecaliofi GsCampashi ixan 105 (die 1ldsaNSpaeeBiangheat id ¢l |y
conductive filmcan be neasured by a nmethod such as Auger "el ectron

Spect r 0scop¥seAES), s&cbal tibobeserBCEnEXREY £1 &t 8¥n M gy@ANALYSI s (XMA),
Rut herford back scattering spectronetry (RBS), X-ray photoel ectron

spect roscopyrinXBShy Wakliawitahnet tOleemMors QR yeReCt HaseaRY diE¥Rend nfrared
spectroscopy (IR}, Raman scattering spectroscopy, Secondary iIon mass

spect r 0SCop¥riSkMBle HOBicReA@n RG HPENHISCORY a( kRSh ;Qrilhh?naldbé<%f

Further, an 91 atom c conposition and thickness in the filmcan be
an inorganic compound such as a metal oxide, a fluoride, a
silicate, a borate, a carbide, a nitride, a sulfide or the
like, or an organic compound such as a silicone type resin,
an acrylic resin, a fluorinated resin or the like. The
anti-reflection film formed by a single layer is easy to
manufacture but is inferior in an anti-reflection property
to that of such a multi-layer laminate. The multi—layer
laminate has anti-reflection capacity over a wide range of
wavelength and has no restriction on an optical design
based on optical characteristics of a base film. In
forming such an inorganic thin film, it is sufficient to
use a conventional known method such as a sputtering
method, an ion-plating method, an ion beam assist method,
a vacuum vapor deposition method, a wet coating method or
the like.

A film in which the anti-reflection layer is formed

on a substrate denotes an anti-reflection film.

(Anti-glare layer)
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-exam ned by perform ng Auger el ectron spectroscopy (AES) or Secondary ion
mass spectroscopy (SIMS) in a depth direction. Wien an anti-glare film an
anti-reflection filmor the like are previously bonded on the transparent
electrically conductive film either of the former two filns are peel ed
off to expose a surface of the latter filmand, then, the techni ques

described above ma?x%i—@%!ﬂeGQaI}@r,eb@ﬁdEj Ay | A tersdbdtrade,
conposition and a construction of a polynmer, a dye to be used according to

the inventijn ¢y ke 18R et BrewsitGy1ay Orsk naryr doehid gkle { pgnanal yzing
the conposition or construction, after the dye is dissolved in an

appropri at |4 : Aud i n S rgscopy
(NVR), | nf 5‘%%&*?3?&‘532"5?7%%? Raron iﬁiﬁ‘??%érffln%‘“?p‘?c??%ﬁ‘éoﬁﬁ?ﬁ‘wéss

spectrosco %r@@%?.‘” the |li ke can be used. (Preparation of transparent
el ectricall'y conductive film The invention is further illustrated by the

ol I ow ng. exanpl qg,, HAMGULa LGS ADIES AlddI0f: {19 hEnuconst rued 1o
0

limt the scope he i nvention. "Athinfilmconstituting a transparent

el ectrical Ly . coRdUGHI Ve iBkEInd B) did her exalpl 85ous 6 of "ed 9BoQRe 1o or

surface of "a substrate according to a nagnetron DC 92 sputtering process.
Thi ckness togle.at WA ddN i 2 Jl “%Regﬁtf%@ﬂ ftrh%mafrjéin-“:'g{]loa[f%]ng .
condi tions, and i's not a value obtained by actddl |y nmeasurifig the thin
film layer is obtained by dispersing particles of an inorganic
or organic compound such as silica, melamine, an acrylate
or the like in a thermosetting or photo-curable resin such
as an acrylic resin, a silicone type resin, a melamine
type resin, an urethane type resin, an alkyd type resin,
fluorine type resin to prepare ink; applying the thus-
prepared ink on a transparent polymer film by a method
such as a bar coating method; a reverse coating method; a
gravure coating method; a die coating method; a roll
coating method; and the like; and
curing the thus-applied ink.
An average diameter of the particles is in a range
of from 1 to 40 pum. Alternatively, the anti-glare
property can élso be obtained by the steps of:
applying a thermosetting or photo-curable resin such
as an acrylic resin, a silicone type resin, a melamine
type resin, an urethane type resin, an alkyd type resin,

fluorine type resin or the like on a substrate; and
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Wien an ITOthin filmis used as a high-refractive- index transparent film
-layer (a), the filmis formed by using an indium oxide/a tin oxide
sintered body (composition ratio is In2C3: Sn02 = 90: 10 w9% as a target
and an argon-oxygen gaseous mxture (with a total pressure of 266 nPa and
a partial pressure of oxygen of 5 nRa) as a sputtering gas. Wien a tin
oxide thin filmis used as a high- refractive-index transparent filmlayer

(a), the filmis rfe(ysfmdgblyhélstlﬂgs-aaépi‘l@d'ﬂ@s?ﬂl”rSf"rEdeQth§§1 target and
an argon-oxygen gaseous m xture (wWth a total pressure of a and a

partial pressyreOfhoxyash &fsdrrkad @én@ouﬁ%t@ﬁkagtﬁésr %\'r%ﬁn a silver
thin filmis used as a netallic thin filmlayer t he F mis formed by

using silver as gy lafgel @ E@%gdl%%gﬁﬁté‘l BrS}ESPB@a%e%GG Pa)

as a sputtering gas. Wien a S|Iver-pal oy t m1sS used as a

metal l'ic tRiNfdden i éb&heﬁf@%i'iféé§m% 9f N54 be5§éngllﬁ in

S|Iver-pallad|un1alloy pal | adi um cont ent bel ng as a target and

argon gas EWhkh rdridal 5 §r £5Se tiEiSi 2661, 0Pa)1 28 p gas. 93
Further, surface reS|sf2nce o? tht %rangp%rea% ?ec rﬁ%%ﬁ%yggonductlve

layer is Mg RACQL dé@gdt@rathéoy{k@m% @%l@d?é&wp@ns %/415 be' no t

mm) Further; wth respect to visible ITght ray reflectance (

surface th@éﬁoEe'%dﬁ%réﬁléﬁlbyaa$§@4io@'gfetiﬁecgf OUENROL reatment
and a property of such chemical.. The haze is measured by,
for example, in accordance with ASTM standard D1003-61
whereupon there is a tendency that, as a rate of light
scattering caused by the surface irregularities becomes
larger, the haze becomes higher. The method of preparing
the anti-glare layer is not limited to those methods
described above so long as appropriate irregularities are
formed on the surface of the anti-glare layer. The haze
of the anti-glare layer is from 0.5 % to 20 % and
preferably frbm 1 % to 10 $. When the haze is unduly low,
an anti-glare property becomes insufficient, while, when
'the haze is unduly high, transmittance of parallel light
rays is reduced whereupon the visibility of the display is
deteriorated.

A film on which the anti-glare layer is formed is an

anti-glare film.
(Polarizing plate)

A polarizing plate, being an optical element for
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an object to be neasured and, next, after a transparent adhesive layer is
-renoved therefromand a surface thereof in a polyner film(A) side is
roughened by a sandpaper, the surface is deprived of a reflection property
by being sprayed by a matting black paint. Atotal light ray reflectance
of the thus-treated small piece in a visible wavelength region is neasured
by a spectrophotoneter (U 3400; manufactured by Hitachi, Ltd.) using an

integrati ngakaggero%d a ldoHord vt L@ﬁ%ﬁﬁﬁ@@&é@%@@egn dom the

reflectance t obt ai ned, 't he vi ray re ance (Rvis) is

cal cul at ed gD Reaandaheh Wildhel! S5 G (MPasi eifpicle (OMlG: S Modul us)

Young's no us of a transparent adhesive layer is mneasure y bre;sing a
L 2oty RS oL Rt e S 58 8 S s 2 yone
e cr PR BRCR S U] BN A 9 Y Tl v (5
oo Led a1 Sent Db o4 ) S SRS, TSR L2 dert ed
et e Ea R N e RN R D

used for an LCD.

There are many cases in which the polarizing film is

formed by first applying polyvinyl alcohol (PVA) on a

polymer film and, then, doping iodine in the polymer film.

The resultant film is uniaxially stretched thereby

arranging doped iodine molecules in a same direction. On

this occasion, iodine is oriented along with the polymer

of the film and, as a result, iodine molecules are

arranged in a same direction.

Natural light oscillates in a direction

perpendicular to a forward direction at any time and

comprises light which oscillate in parallel with

(vertical) and in a direction perpendicular (transverse)

to a longitudinal axis of an iodine molecule in the

polarizing film, respectively. It goes without saying

that there is also light which oscillates at an angle

intermediate to those of the light described above. On

this occasion, only the light which oscillate in parallel

with and in a direction perpendicular to the longitudinal
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JFol l ow ng procedures are perfornmed in Exanples 1 to 7 : A steel ball having
a dianeter of 50 nmmand a weight of 500 g is dropped from a hei ght of
1,300 mmon a center portion of a representation surface of a display

el ement in a pendul um manner. When a substrate glass of the

representation portion is broken and fragnents of the thus-broken glass
are scattered in_f nt.tgereof, the.test result is rated as "not passed".
When such §§é§t8ﬁi%§ei§° nBE GONEFHLEd, TRAREFRVE L ¥suPES] & EVAEMPhs
"passed”. _Further, relative nerits anpng di spl ay apparatuses rated
"passed" afB @ef8Ffi A dlPﬂlaéﬁo#dgﬁﬁeaRFgﬁpﬁlgPaF@eéflcﬁﬁéék&@eﬁ Fol | owi ng

procedures are perfornmed in Exanples 8 tgo 30: A steel ball having a
di amet er of158° naﬁﬁraeﬂgﬁﬁﬁﬁaroFOSGG gniEaa?ébﬁédW#FBnﬁ§aﬁeF§%ﬁiof 1,
300 nm on f center, . gﬁrtion of a re&resentation surface of a display

el ement 95 PRIACPEABElUARAENREr FNR BPdesHee E€bLhRFENtPr 8gRERES of  Dbroken
glass are scattered is exam ned. A distance to a farthest point which

gl ass i n a®¥h8etofeReqdanInsRe drgdehdararbngl e aERBNESNSE thr Ofert i sass

whi ch have been scattered is taken as a test result. (Drop test) Follow ng
pr ocedur esP@t 8RR orRAU T nl EafpPesthe t bight ahfiahiescel bakas 8 @ opped

froma height of 750 mm .
irection perpendicular to the longitudinal axis of the

molecule is transmitted, whereas, almost none of the light
which oscillates in parallel with the longitudinal axis of
the molecule is transmitted while being absorbed by iodine.
Therefore, the light which can pass through the polarizing
film is only light which is  perpendicular to the
longitudinal axis of the iodine molecule and any other
light than the light described above is absorbed by iodine.
In this manner, linearly polarized light (plane-polarized
light) which oscillates only in one direction can be
obtained from the natural light.
(Size)

According to the invention, in reference to a large-
sized display element, an effect according to the
invention can be expected particularly in a case in which
a screen size thereof is 21 inches or more. On this
occasion, the screen size is defined by diageonal length.
Further, when the size is 37 inches or more, larger effect

can be expected and, still further, when the size is 42
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.0n a plate. The plate is a solid plate having a thickness of 20 nm A
fol ded board prepared by folding two plates each having a thickness of 20
mmis placed on a concrete and, then, the solid plate is placed on the
fol ded board. In a case in which fragnments of broken glass having a weight
of 15 g or nore as a single piece or 45 g or nore in total are scattered

2. opace oiad o n%%tevvee&t%fslgf@éteé%fé £ 230 BF 888ty 2d) MRLapart

respective In front ‘of” & appar atas ich
f t f ht \ .at t d
beyond a B& r?éd? ?@21%@t“és?g%%m“&@aba?thlfh%tsnﬁcste%a i

appar at us the esul ds rat t in each of the
above des%rﬁﬁe cases ﬁ%en SUth g??% ﬁ?gaﬁ§§| ég #HaHaPHQ above-

sothec g s cotiaran e galengt L e s el G
o oo BT O ol PRI B bt
per {90 Ted 4 e g2 g0 dhodl el eTenl, 5, chopped Loma el gnt
o s o b b oL e s ceneh oy, ¥ s
the f0|d69m%%ar%d bygkftaQ§%a|{EanéSE¥g£g géﬁgggbgnl£§ggtthe di spl ay
characterized by a low elasticity according to the
invention.

In regard to the display element for a small-sized
portable terminal according to the invention, the effect
according to the invention can be expected in all screen
sizes thereof. The screen size of a small-sized display
element used for the small-sized portable terminal is
about 1 inch; on this occasionr, no matter how small, when
external impact is applied thereto, for example, by
dropping it and the like, substrate glass of the display
element is sometimes broken. The display element
specified according to the invention is much less liable
to such breakage thereby being effective. Further,
recently, there is a tendency in which the screen size of
the display element provided in the small-sized portable

terminal is becoming larger. As the screen size becomes

larger, the substrate glass of the display element becomes



apparatus to which fragnents of broken glass are scattered was exam ned. A
.distance to a farthest point which glass in a nmass of 1 g or nore reached
anong fragnents of broken glass which have been scattered is taken as the
test result. In a case in which fragnments of broken glass having a weight
of 15 g or nore as a single piece or 45 g or nore in total are scattered
in a space provided between two barriers set 900 nm and 1,500 mm apart,

respect | velrrgl Brifkan, ot Gl APRAIALKS 1 Oy BEREL N Wh ch

fragments o en glass having a weig nore than 1 are scattered

beyond a b i A\Whj i Y P | | | spl ay
appar at us, gtgf%ee%ﬁzé\g% r%zlsajlﬁst&fets dglat e Wz}é nolﬁt pdaésjcscga%fmv%?{oe%% each of the
above desctibed 94 Ccasessathen such fragnents having | ess than the above-

defined weight are scattered, the test result is rated as "passed'. On

this occasi en in.gatgpgories of "not passed” and "passed”, scattering
states of #gggégét% g& tﬁg broken gl ass are taken into consideration

before making a4f R%Ialsjggtei?{&?g%wy,teyﬂ&ggﬁ t& Young s ylus of the

transparent adheSive eparation o rranspar ent

M e A A R P R A R
(188 n]thi%%)t%% %AW@&@?ﬁhfiéfﬂﬂxﬁryatééﬁﬁ§ fg§”gonventionally used
can be used. For example, the transparent adhesive layer
is exposed and, then, a load is applied on a unit area of
a surface of the thus-exposed layer whereupon Young’s
modulus can be determined from weight of the load and the
resultant deviation of the transparent adhesive layer.

A layer composition and a state of each layer of the
optical filter can be examined through an observation by
an optical microscope, a scanning electron microscope
(SEM) or a transmission electron microscope (TEM).

A surface atomic composition of the transparent
electrically conductive film can be measured by a method
such as Auger electron spectroscopy (AES), X-ray
fluorescence (XRF), X-ray microanalysis (XMA), Rutherford
back scattering spectrometry (RBS), X-ray photoelectron
spectroscopyl(XPS), Ultraviolet photoemission spectroscopy
(UPS), Infrared spectroscopy (IR), Raman scattering
spectroscopy, Secondary ion mass spectroscopy (SIMS), Ion

scattering spectroscopy (ISS) or the like. Further, an
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el ectrically conductive layer (B) conprising seven layers in total nade up
of an. ITOthin film (40 nmthick), a silver thin film (11 nmthick), an
[ TOthin film (95 nm thick), a silver thin film (14 nmthick), an ITOthin
film (90 nmthick), a silver thin film (12 nmthick) and an ITO thin film
(40 nmthick) in order of precedence as viewed froma side of the PET film
is formed on one major surface of the PET filmto prepare a transparent

laminate  cOMNi Sididde dAANSRY ol Bleatd iGaldne anductdve,d ayer  (B)

having a surface resistance of 2.2 0/square. A cross-section of a |am nate

(PET filmt ﬁmmoerﬁoy féﬁf&fr&l 'p)yL}gceQﬁdé{LCéétvr%A fgfggc)ééo%cio;ﬁ%muiﬁs |G 1 as

an 98 exanple of a polyner filmT{A)/a transparen conducti ve

ol yrer 11 14 0 o AR s (R (B i B R | ayer 20

a metallicgithinfi{mlayer 30, a high-refractive-index thin film layer

20, a netallic thin filmlayer 30, a high- refractive-index thin filmlayer

20, a nmetallic thpn film Y. igh-refractive-index . thin film

| ayer 20 in or drewrh%& aﬁlr eache e%{clea%%( gpgggr anlgg‘rrl]tgf r%grl?%?(g‘ogldﬁfés]‘ln\‘/ecﬂr 100

parts- of a : ] 1 qu | Si vi nyl tate, octyl

acryl ate, et yﬁrig{:eryrql)a% ghger;}dl%lgf g"o‘%‘gﬁ a talt'len‘in%ar?%%‘r%é:telng‘ of 20:70:10:7.5

and a m xt I8 IS Ut vl onitril e L BN). and t hyl ene
YRGB ) UL RAN NS Gy AT € L ARBNE ARG MRLDY

chloride at "a mXing ar'e prepar
films are peeled off to expose a surface of the latter

film and, then, the techniques described above may be
applied for examining the latter film.

A composition and a construction of a polymer, a dye
to be used according to the invention can be examined by
using an ordinary technique for analyzing the composition
or construction, after the dye is dissolved in an
appropriate solvent. For example, Nuclear magnetic
resonance spectroscopy (NMR), Infrared spectroscopy (IR),
Raman scattering spectroscopy, Mass spectroscopy (MAS) or
the like can be used.

(Preparation of transparent electrically conductive film)

The invention is further illustrated by the
following examples. However, these examples are not to be
construed to limit the scope of the invention.

A thin film constituting a transparent electrically
conductive layer (B) in the examples is formed on one

major surface of a substrate according to a magnetron DC
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the nononmer m xture liquid and AIBN are stirred, they are heated up to a
-~tenperature at which a reflux starts. The reflux starts at around 74 'C.
Five mnutes after the reflux is generated, 55 parts of nethylene chloride
starts to be added to the resultant m xture. Such addition is gradually
performed consum ng nore than 3 hours. A final tenperature of the refl ux
is about 50 'C. After one hour has elapsed, 75 parts of toluene is added

to the nixtur@ A reflux tenpe ﬁtu eis a ouh 65 OC. Wil e keeping the
mxture atSPRESSFERBePEDGFES t nERIEATERE P8 FlPt REATOS 1M e Mo LR hour s.

At this st ol rization of  the mxture is termnated and, then, the
m xture isgggsfﬁﬂn¥gefF88nfﬂEWﬁéP&W&ﬂQ RO tGRN oS 13 diPefaa copol ymer
obt ai ned bé usi ng, a.materi al ﬁlXqu rati o described above conmes to be
appao;hngg iguiiﬂ Fi%B@Falé ?85F€@ bfﬂﬁ%ﬁ?f%&%ﬁﬁﬂe Q%%?yﬁﬁkminale:c

aci d=20: 70: 10: 7. 5, sa ys obtained is designated as a sanple a
(vinyl acetate 5@?%@ aﬁgga§@§gl§u5§é@uéﬁtPfﬁdaa§aﬁpﬂé9MmﬁQﬁf&FtﬁV¢erent

wei ght co sitjon is prepared by changing ratios of materials to be
mxed. |n tPRS*chBORPREREN L héLiolghe o dffosiiior i1 Chafifateduh  hat
only the mxjng ratio of vinyl acetate is changed. Sanples having
fol | owi ng H?k?&gaPa%Pgéuﬁfox%?ﬁ?P &d8t &rd & sipteraedody sanple b (viny
acetate being 18 W%, a sanple _c (vinyl acetate being 15 %, a sanple
d '(vinyl at®tERRShbetAg IBThPoyS énséh%p‘if@zeﬂeph}p wt%) as a target

and an argon-oxygen gaseous mixture (with a total pressure

of 266 mPa and a partial pressure of oxygen of 5 mPa) as a

sputtering gas.

When a tin oxide thin film is used as a high-
refractive-index transparent film layer (a), the film is
formed by using a tin oxide sintered body as a target and
an argon-oxygen gaseous mixture (with a total pressure of
266 mPa and a partial pressure of oxygen of 5 mPa) as a
sputtering gas.

When a silver thin film is used as a metallic thin
film layer (b), the film is formed by using silver as a
target and argon gas (with a total pressure of 266 mPa) as
a sputtering gas.

When a silver-palladium alloy thin film is used as a
metallic thin film layer (b), the film is formed by using
a silver-palladium alloy (palladium content being 10 wt$%)

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

mPa) as a sputtering gas.
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.acetate being 5 ww%, a sanple f (vinyl acetate being 3 w% and a sanple
g (vinyl acetate being 2 w% . (Dispersion of dye) An organic dye is

di sperse-di ssolved in a solvent of ethyl acetate/toluene (50:50 wt% to
prepare a diluting liquid for an acrylic adhesive. An acrylic adhesive and
a diluting liquid containing a dye are m xed with each other at a m xing
ratio of 80:20 wt% to prepare an adhesive 100 stock solution. On this
occasion, a refrBe¥rther; nguxfang rasisteEine ich theetfracispatreoft t he adhesive
are 1.51 and O, resi)ectively. As an organic dye, a dye PD- 319 nanufactured
by M tsuielrehréanslyl aendngting dayalrsdrpreasurmd matoriihg wayel engt h of
595 nm for absorbing an unnecessary |um nescence emtted froma plasm

di spl ay antowarredoke| nethdge (PSoRed sGamamef aetivged byn)M t suir-tEhem cal s,

Inc. for <correcting chromaticity of white color |um nescence are wused to
adj ust t heviith yréspadhetpvelishbleydighnt ajay ng fildidtuniceg (Rvaw)d cxuch t hat
these dyes are contained in a dried adhesive 1 in anounts of 1,150 (wt)ppm
and 1, 050 syn3yppntherspéet fveby. of Falingt izomnefl laghesicve sl ayer o &

pol yet hyl ene terephthalate film (100 gmthick) having a surface which has
been subj ettt erkbiect peebe hesblhiredt ang,t neattneriftean aadhesisya refmack 1iquid
is applied by a gravure coating nethod such that thickness of a previously
prepar ed tadkdsgvagkayersial remedetothertE¥rom and a surface thereof

in a polymer film (A) side is roughened by a sandpaper,
the surface is deprived of a reflection property by being
sprayed by a matting black paint. A total light ray
reflectance of the thus-treated small piece in a visible
wavelength region is measured by a spectrophotometer (U-
3400; manufactured by Hitachi, Ltd.) using an integrating
sphere (a light ray incidence angle being 6°). From the
reflectance thus obtained, the visible light ray
reflectance (Rvis) is calculated in accordance with JIS
R3106.

(Measurement of Young’s modulus)

Young’s modulus of a transparent adhesive layer is
measured by pressing a tip of a measuring rod made of
stainless steel having a cross-sectional area of 1x107% m?
against a surface of the transparent adhesive layer while
applying a specified load on the measuring rod. Young’s
modulus (G) is determined from a relation between

intensity (F) of the load thus applied and depth (D) in
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Wh thereby preparing an adhesive layer. A surface to be applied is the
surface subjected to the peel-facilitating surface. Further, on the
adhesive | ayer, a polyethylene terephthalate film (100 gmthick) having a
surface which has been subjected to a peel-facilitating treatnent is
bonded to be in a double-tack state. Such bonding is 101 perfornmed such
that the suyrf.age i subj ected ., to the peel-facilitating

t r eat ment g’%‘r%“t%gqctts ﬁ‘% agﬁeagrlee\%er{ dgi?e‘grl.vel (L AYE T, Q%%ega tct)r¥atb%tlng

peel -facilitating | r. t be used at,this t{ine _has_a higher

peel - faci | iptl%t"z’lsnegj bgal%pheer ?n;/e%%érﬁq%gto%f %Hggp@efc-e attPnt g?i ng | ayer that
is the surface on which th%] dhesi.ve is finst_aﬁptjed. Further, the

pol yet hyl ef&R&S A & & FiAh BT p SKBF ST 10%ack sud &cB-of t he

transparent( adhesi ve Ig@yer functions as a nold releasing film on this
occasi on, itP%nseetsrL?&ﬁoo d that the transparent adhesive layer having a

hi gher peel - faci]itati roperty than the other layer is to be first
peel ed of f. (For #&ﬂe&fa&gogﬁﬁési%gelrﬁﬁ}é‘redt G0t PERSFEARERE @iddt il |y

conductive f| h g8 transparent adhesive |ayer as obtained in the
above is f&ﬁ@?’&ﬁ%‘;"ﬁ fga?éjaéj? a PET filmof a transparent electrically
conductive layer/a PET film__ First of all, one of two nold releasing filns
whi ch have (S%a?a} %@eﬁ Bz{fr?é)e(fets&)both sides of the transparent adhesive

| ayer is peeled Qff .and, then, the resultant transparent adhesive |ayer is
bonded on a tran B&QQNquaﬁrﬁgpgprgs are performed in Examples 1 to

7:

A steel ball having a diameter of 50 mm and a weight
of 500 g is dropped from a height of 1,300 mm on a center
portion of a representation surface of a display element
in a pendulum manner. When a substrate glass of the
representation portion is broken and fragments of the
thus-broken glass are scattered in front thereof, the test
result is rated as “not passed”. When such scattering is
not generated, the test result is rated as “passed”.

. Further, relative merits among display apparatuses rated
“passed” are determined in accordance with a state of
breakage.

Following procedures are performed in Examples 8 to
30:

A steel ball having a diameter of 50 mm and a weight
of 500 g is dropped from a height of 1,300 mm on a center

portion of a representation surface of a display element
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.conposition of the resultant |am nate conprises a transparent electrically
conductive layer/a PET filman adhesive/a nold releasing film
(Preparation of anti-reflection film 102 A coating liquid in which a

phot opol yneri zation initiator is added to a multi-functional nethacrylate
resin and, further, ITO fine particles (average particle dianeter: 10 nm

di .sed thergeto i ted ' f f tri t
cel | ul ose {PTACP AT Tt RiTess: 50 EARC N dthd" S THodih HTeAE 3085 Pa) by a
t db | t j ol et f _ | ectricall
donduct | VEERERE GOACT (5 ST T i pserantie ) ol fne o2 1Y
fl uori ne-cont ai ni_ ng _argani.c. gonpound , sol ution i oated on the
4% - - hus- £6F sﬁ:a%(? tthJﬁC'm 3P Jrﬁ‘c?d&‘?%%u?g ioﬁt%f‘" BRESdry-cured at

90 "Cto forman anti-reflection film(filmthickness: 100 nm having a
refracti v&Sarded GOy %‘F@”éed'bto% Qa% %(éll‘@il eF13EFi BRIFR %navtesbﬁﬁtnai ned as a
functional transparent |ayer (E) having a hard coat property (pencil

har dness isﬁaz%@r’fr%&gﬁcse %%%leﬁ‘ A 2 KEsw0: 98t a gas barrier property (in

accordance wwth ASTME96, 1.8 g/m 2 -day), an anti-reflection property
(Rvis of (OFePatEsy. 0%, an antistatic property (surface resistance:
7x1090/ square) and _an ,anti-foulin roperty. An adhesive/a_diluting
licr-iid conmpri $iotdo%ams rpdiﬁcerfh‘l"gﬁ'qpa? e REFHOFRR atheE*¥BPBEE Aot©

cont ai ni ng.a dye is applied on the other major surface of the
anti-reflection filmand, then, dried to forma transparent adhesive |ayer

A display element is dropped from a height of 750 mm
on a plate. The plate is a solid plate having a thickness
of 20 mm. A folded board prepared by folding two plates
each having a thickness of 20 mm is placed on a concrete
and, then, the solid plate is placed on the folded board.

In a case in which fragments of broken gléss having
a weight of 15 g or more as a single piece or 45 g or more
in total are scattered in a space provided between two
barriers set 900 mm and 1,500 mm apart, respectively, in
front of a display appératus, or in a case in which
fragments of broken glass having a weight of more than 1 g
are scattered beyond a barrier which is set 1,500 mm apart
in front of a display apparatus, the test result is rated
as “not passed” while, in each of the above described
cases, when such fragments having less than the above-
defined weight are scattered, the test result is rated as

“passed”. On this occasion, even in categories of “not
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(D) (adhesive 2) having a thickness of 25 pmand, thereafter, a nold
‘releasing filmis |am nated on the 103 thus-fornmed transparent adhesive

| ayer. (Preparation of optical filter) A material of a transparent
electrically conductive filma PET filmlan adhesive/a nold releasing film
is cut into a size of 970 nmx 570 mm and fixed on a supporting plate
made of gl ass such that a surface of a transparent electrically conductive

layer (B) pR@ERMOMi®PpEystlel, scaptadthgr stheet 3% ff'ra%e%t'safgq‘at ed only
on an inside portion of the transparent electrlca y conductive 1ayer (B)

whi | e | eayieg }:ﬁ:rbI@ér?QﬁIé§§l|éYeCQQQHﬁtH.HEopQBBls?ger TS tb%lt%Q that 20 mm
w de of a peripheral portion thereof Is expose Eu a silver paste

(MBP- 60CFmanaiy act s esh byuadhtsei Chemicals, Inc.) is screen printed to an
area of 22 nmmw de of a peripheral portion of the t ransparent

electrically CO@%%%dQ@héQﬂﬁﬁcégﬁrégcgrehﬁérkg? éngﬁe E&%rfgv%rs an

exposed el ectrically conduction portion ereor d“Co form
an electrage of 15 ~tm thick. Thereafter, the resultant material is
renoved from the supporting plate to prepare an optical filter according

to the invention havdnga @Pérgextelgr GPIpbLATE By & BHIGRESOR B8 pe

transparent adhesive | ayer optrca er)

optical fih! e disdepr vyl iifaie MY 4, g@tf@%r@tt b 2Ry bopged,fo.g front
surface of a pllasm
of 20 mm. A folded board prepared by folding two plates
each having a thickness of 20 mm is placed on a concrete
and, then, the solid plate is placed on the folded board.
A distance in a forward direction from the display
apparatus to which fragments of broken glass are scattered
was examined. A distance to a farthest point which glass
in a mass of 1 g or more reached among fragments of broken
glass which have been scattered is taken as the test
result.
In a case in which fragments of broken glass having
a weight of 15 g or more as a single piece or 45 g or more
in total are scattered in a space provided between two
barriers set 900 mm and 1,500 mm apart, respectively, in
front of a display apparatus, or in a case in which
fragments of broken glass having a weight of more than 1 g
are scattered beyond a barrier which is set 1,500 mm apart
in front of a display apparatus, the test result is rated

as “not passed” while, in each of the above described
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104 di splay panel (representation portion: 920 mx520 mm) by a
sheet-feeding type |am nator and, then, is subjected to an autoclave
treatment under heating and pressure conditions of 60 'C and 2xI 6 Pa. An
el ectrode of the optical filter and a ground portion of the plasma display
panel are connected to each other by using an electrically conductive

f oi | t f act d by T ka Sei sakusho Co.,
PoR oo o s Wt 48 Lot (P PR fis o Rhaini He | akesvancor di ng & o

Ltd. to obtain a display appa

the invenil 0sS-section of the optical filter_is shown in FIG 2
as a cr osg{és%&el(@n&él]f u%tar]g%i%%agr@% npt e ofeSt N Dbt et ¥ate@rasccor di ng
to the in\l‘gjr]:_itsiso(g}j,andozlg1 %r.osvi ded state thereof. As seen in FI“G 2, on the
plasma  di S5 paneC 46 PaRTatdq ar V8™ &n Sp&rIRE 188n&S Vaol ayer 50
characteri Ll ow elasticity, a transparent polynmer film 10, a

t ranspar eﬁtza%gﬁeg%t ralqg:dal IRA T oHduct TS BRtes itfadspanantadhesi ve | ayer
70, atra arent olynmer film@80 and an anti-reflection layer 90 in order
of precedgﬁ%e.b%nkeéfe%%ﬁso eaﬁ%ot‘?%%erbllé&(?ﬁ%ﬂqlﬁ%ﬁé& &Refaxe t he
transparent ,electrically conductive |ayer 60 such that the el ectrode 100
covers edg@§%ﬁgtﬂuézqﬁﬁu%ﬁééﬂﬁntadhesive | ayer 70, the transparent polyner

film80 a he antj-ref]ection |ayer 90. (Il npact resistance test) | npact
resistanc@q§%‘§qﬁ§5 (i QM%fWQ§¥%Hﬁi%%ﬂj¥0§Hﬁqﬂﬂﬂr%ﬂﬁxﬁﬂhﬁsivesuch a

manner as.descri bed above is
layer

(Example 1)
(Preparation of transparent electrically conductive film)

Designating a biaxially stretched polyethylene
terephthalate (hereinafter referred to also as PET) film
(188 pm thick) as a polymer film (A), a transparent
electrically conductive layer (B) comprising seven layers
in total made up of an ITO thin film (40 nm thick), a
silver thin film (11 nm thick), an ITO thin film (95 nm
thick), a silver thin film (14 nm thick), an ITO thin film
(90 nm thick), a silver thin film (12 nm thick) and an ITO
thin film (40 nm thick) in order of precedence as viewed
from a side of the PET film is formed on one major surface
of the PET film to prepare a transparent laminate
comprising the transparent electrically conductive layer
(B) having a surface resistance of 2.2 Q2/square.

A cross-section of a laminate (PET film/transparent

electrically conductive layer) is shown in FIG. 1 as an
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‘exanined'by a steel ball drop test and a drop test. Only when the PDP

passes both of the tests, the PDP is judged as "passed", while, in other

cases than the above case, the PDP is judged as "not passed". In any case
of "Passed" and "not passed”, relative nerits of the inpact resistance
are judged fromtest results thereof. The evaluation results are shown in

Table 1. The trfnsgﬁrentﬂgdhesi¥5H£ag§;/shoms a favorabl e inpact
o) r

resi st ance®

| x, 06 Pa.

g sPHAbHTP S

passes theSPRPEEEIVEelf¥BhnéR) t 2SEOEAINGet@bEAR nbAVERREANt heAYosBghS

nodul us

than | x102Pal'1¢t {s
obt ai ned.

of the transparent adhesive layer is |arger than |x106 Pa or
BuAdtFRBEPRTIARF cPehymerphEtlim t@si samhoetednamet be

Table 1 Sa.nple Content of vinyl Young's |npact resistance

gstrangparangecdectirdmaXle? to
It is found_that a_ |am nate which can provide the PDP that

| ess

Conpr ehens? vl §loT B kY at bl idalingex i vel Lt 1avier we 0§ (@anen202i600, 000Not
passedBad1?18100,000Passed6b0d

hin film layer 30, a high-refractive-index thin film
layer 20, a metallic thin film layer 30, a high-
refractive-index thin film layer 20, a metallic thin film
layer 30 and a high-refractive-index thin film layer 20 in
order of precedence.

(Preparation of acrylic adhesive)

100 parts of a monomer mixture liquid comprising
vinyl acetate, octyl acrylate, ethyl acrylate and maleic
acid at a mixing ratio of 20:70:10:7.5 and a mixture
comprising azobisisobutylonitrile (AIBN) and methylene
chloride at a mixing ratio of 0.2:20 are prepared. While
the monomer mixture liquid and AIBN are stirred, they are
heated up to a temperature at which a reflux starts. The
reflux starts at around 74 °C. Five minutes after the
reflux is generated, 55 parts of methylene chloride starts
to be added to the resultant mixture. Such addition is
gradually performed consuming more than 3 hours. A final
temperature of the reflux is about 50 °C. After one hour
has elapsed, 75 parts of toluene is added to the mixture.

A reflux temperature is about 65 °C. While keeping the

mixture at this temperature, the mixture is further
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C15700, 000PassedGood D1030, 000PassedVery good E51, 000PassedVery good _

+ F3100PassedGood G290Not passedBad 106 (Exanple 2) The same procedures as in
Exanple 1 are repeated except that a silicone type transparent adhesive
layer is prepared and used as a transparent adhesive |ayer characterized
by elasticity. (Preparation of silicone type adhesive) Three resins and a
catal yst, as described below, are prepared. ReS|n P1 A copol yner of phenyl

met hyl si ls@xaited (Ranc@meats onatb HId %2 @ F)ﬁ%(érf é@fé‘-ﬂeog the
(concentration: 15 nol %, nononet hyl S|onane centration 5 nmol % and

di phenyl giikexanre i  GeRi k28 EQ@Nand0 leeﬁ ﬁ@%s’&@hg sZ21R% 196t gL e
catalyst (0.6 wt%; and contai ning a hyd roxy group bonded to si I7con.

Resin P2 Acghemdmp@tdthrai nyl siloxane copolyner conprising phenyl nethy
sil oxane (concentration: 60 nol% and phenyl vinyl siloxane

(concentration: pAQdRIHg - Cg%ﬁgghgggﬁx5ppgl585519$ephggggiggghgb si | oxane
(50 nol % and :

using a material mixing ratio described above comes to be
approximately vinyl acetate :octyl acrylate :ethyl
acrylate :maleic acid=20:70:10:7.5. A sample thus
obtained is designated as a sample a (vinyl acetate being
20 wt%).

Subsequently, a sample having a different weight
composition is prepared by changing ratios of materials to
be mixed. In this embodiment, the weight composition is
changed such that only the mixing ratio of vinyl acetate
is changed. Samples having following mixing ratios of
vinyl acetate are prepared: a sémple b (vinyl acetate
being 18 wt%), a sample c (vinyl acetate being 15 wt%), a
sample d (vinyl acetate being 10 wt%), a sample e (vinyl
acetate being 5 wt%), a sample f (vinyl acetate being 3
wt%) and a sample g (vinyl acetate being 2 wt%).
(Dispersion of dye)

An organié dye is disperse-dissolved in a solvent of
ethyl acetate/toluene (50:50 wt%) to prepare a diluting
liquid for an acrylic adhesive. An acrylic adhesive and a
diluting liquid containing a dye are mixed with each other

at a mixing ratio of 80:20 wt% to prepare an adhesive
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hydrogenated nethyl siloxane (50 nol% . Catalyst A A xylene solution in
“whi ch chloroplatinic acid 107 (concentration : 0.2 wt% is dispersed.
Preparation h The resin 21, the resin P2 and the resin P3 are mxed in
toluene at a weight ratio of 25:4.0:1.0 to prepare a 50 % m xing |iquid.
Into this mxing liquid, 15 drops of the catalyst A are added. The
resultant mxing liquid is designated as a sanple h. Preparation i The

sane procegdubek @ liutildie PrePaald JrdAsals, %eﬁ}%%fr%%t‘i e%é}ef}?t e drop
of the catalyst Ais added. The resultant ﬁlXIng |qU| esl gna ed as a

sanple i. afif epanakian dber saspedy aedlES AR L N Prepar atlgngh gée

repeated except that the catalyst is not a {esu anth
liquid is deshgpatiedias a sanple j. The evaluation results are shown in
Table 2. It Fs féUnd%fhat even when the silicone type adhesive i s used,

the PDP having tRe tarnara)%@aarﬁrg @@eﬁ]vo%,%lﬂ%rlgc Cgtf‘}lli%gf ety standar ds

for inpact resistance by |owering ung's ¥ansparent

adhesi ve |ﬁY€Euh“C¥@%ﬁ8§ﬂ%rnﬁHE” ﬁgbuﬂ;§§?@%§%fbﬂfgﬁw}ax1m&£e1acrylIC
adhesive is used. 108 Tabl e 2

wavelength of 595 nm for absorbing an unnecessary
luminescence emitted from a plasma display and a red color
dye PS-Red-G manufactured by Mitsui Chemicals, Inc. for
correcting chromaticity of white color luminescence are
used to adjust the acrylic adhesive/the dye-containing
diluting liquid such that these dyes are contained in a
dried adhesive 1 in amounts of 1,150 (wt)ppm and 1,050
(wt)ppm, respectively.

(Formation of adhesive layer)

On a polyethylene terephthalate film (100 pm thick)
having a surface which has been subjected to a peel-
facilitating treatment, an adhesive stock liquid is
applied by a gravure coating method such that thickness of
a previously prepared tacking agent is allowed to be 100
um thereby preparing an adhesive layer. A surface to be
applied is the surface subjected to the peel-facilitating
surface. Further, on the adhesive layer, a polyethylene
terephthalate film (100 um thick) having a surface which
has been subjected to a peel-facilitating treatment is

bonded to be in a double-~tack state. Such bonding is
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Sanpl eChl oropl ati ni ¢ aci dYoungr sl npact Conprehensi ve nodul us No. (Nunber of
drggs)resistgnce testeval uation (Pa) H153, 000, 000Not passedBad

11700, 000PassedGood J030, 000passedVery good (Conparative Exanple 1) The
same procedures as in Exanple 1 are repeated except that a double-tack
tape (5510; manufactured by Sekisui Chemical Co., Ltd.) is used as a
transpar entPeafheBedestagjerhathehevainabtonvheshl hss apgeshouBkprIapl e 3.

It is found that the PDP having a conventionally used transparent adhesive
is poor in teptite pesisfantéinatiingher¥atnghs s®SLhessotnbhgqhbansparent
adhesive is the sane as the sanple which is poor in inpact resistance in

Exanpl es 1 bawep. Tablis Préoiempble hesSparnYl-facilitating layer to
adhesi venodul usl npact Conpr ehensi ve (Pa)resistance testeval uatio o
Doubl e- t ackoe apeeq nanut LS Ut e biya Sex| ﬁygﬁeﬂ%@m&ipﬁé§€g§§d Chemi ca

Co., Ltd. 5510) 1111 (Exanple 3) The same procedures as in Exanple 1 are

repeated excaptriprtipancedat est deserpdet-pe DM tating layer that is
the surface on which the adhesive is first applied.
Further, the polyethylene terephthalate film disposed on
each surface of the transparent adhesive layer functions
as a mold releasing film; on this occasion, it is supposed
that the transparent adhesive layer having a higher peel-
facilitating property than the other layer is to be first
peeled off.
(Formation of adhesive layer to transparent electrically
conductive film)

Such a transparent adhesive layer as obtained in the

above is formed on a surface of a PET film of a
transparent electrically conductive layer/a PET film.
First of all, one of two mold releasing films which have
each been bonded to both sides of the transparent adhesive
layer is peeled off and, then, the resultant transparent
adhesive layer is bonded on a transparent laminate. A
composition of the resultant laminate comprises a
transparent electrically conductive layer/a PET film/an
adhesive/a mold releasing film.

(Preparation of anti-reflection film)
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An énti-reflection filmis prepared in the sane 109 manner as in Exanple 1.
-~However, a biaxially stretched polyethylene terephthal ate (hereinafter
referred to also as PET) film (thickness: 188 m Young's nodul us: 4,000
MPa) is used instead of triacetyl cellulose (TAC) filmas a base film A
transparent electrically conductive filmis prepared on a surface reverse
to a surface on which an anti-reflection layer of this anti-reflection
filmis formed An-the;same; FBRAREE nASHk appl . -An acrylic adhesive
(sanple No. e) is (f)repjérgd ilﬁﬁlt hénsa%&r}gﬁng?‘ogs?ﬁonl_ SAA%E 18 nd, then, a
dye Is _dispet seoknsbnaqakibuser epalad;aghulhs Adieglag doform an
BT TR t he

adhesi ve layer. Such a transparent adhésive layer as o

is f d t I [ I ti fil f_an

anti -rof | ooty on $TT S0 pERFr PTG Eikel pRRRH e damardie o Ehrkeht 1 ve
fil Fi ; . e Leleasing fil.ns which have each been
bonded t o Bihe Pt ¢ B0enfl, o edtr{%%s"ﬁgrdeﬁf‘le&%ﬁé’lsilx?eﬁozﬂ}:eerdi%r\ll R ed of f
and. henmdfige 1 &SpELAD! okr anepacent diesh g Lay qirlcy Aggded, on a

transparent 1amnate to prepare an o FCer'. ition of the
ection_filma PET filnla

resul t ant ] e_co ises gn __apti-ref
tragsparen{éggégﬁ??%érﬁgl“gbngﬁePﬁcg PPSH#Hﬁ’a heSPv¥F2 ) mAYd & el easi ng
film 110

above

gravure coater and cured by an ultraviolet ray to form an
electrically conductive hard coat film (film thickness: 3
um) and, then, a fluorine-containing organic compound
solution is coated on the thus-formed hard coat film by a
microgravure coater and dry-cured at 90 °C to form an
anti-reflection film (film thickness: 100 nm) having a
refractive index of 1.4 whereupon an anti-reflection film
is obtained as a functional transparent layer (E) having a
hard coat property (pencil hardness in accordance with JIS
K5400: 2H), a gas barrier property (in accordance with
ASTM-E96, 1.8 g/m*day), an anti-reflection property (Rvis
of surface: 1.0%), an antistatic property (surface
resistance: 7x10°Q/square) and an anti-fouling property.
An adhesive/a diluting liquid comprising same raw
materials as in the adhesive but not containing a dye is
applied on the other major surface of the anti-reflection
film and, then, dried to form a transparent adhesive layer

(D) (adhesive 2) having a thickness of 25 um and,

thereafter, a mold releasing film is laminated on the
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‘The resultant laninate is cut into a size of 970 nm x 570 nmto prepare an
optical filter. Further, the optical filter is deprived of a nmold

rel easing filmand bonded to a front surface of a 42-inch type pl as][ra i

di spl ay panel (representation portion: 920 mnm x 520 mm) by a sheet-dee i ng
type lamnator and, then, is subjected to an autoclave treatnent under

i prse-£ e i1 ¢ 7 hole is
heating andh Conhnspasent S8hésapd 2X30y5 Pa. Further, a
previogsly provi ded on the periphery of a representation portion of a

i 0 i i ith an exterior
front surfdCeepalratipasih shsptay papesrfor fastening it witl
part by a screvI\D/faLf Such a screw hole has electric conduction with the

exterior part of A whecDR st is taddoyeeedo dr-garided T%]ﬁn&ﬁ)&'__cal filter

> ve
is bonded to the PDP such that the optical filter cover e screw hol e.

The screw s lnf/iax@ET 1T itlhe/ ST £andOl € pAICRo i date 'éayﬁgftfﬂﬁsigro%a
surface of the optical filter through the whol e jbo y hereof 51 T4 s

necessary fhab theises & t97deanksed MAasm & etdiie copductd vity. A :
cross-segtion of the optical filter is shown I'n Iglcé glas P Trvdd section

|11 ustrat i puatanaler dexaml e dfudiaient| galufildero Ao dinge Lot ol asma

invention and a provided state thereof. seen 1 n

. . ; . i er.. 9
Rl dy P G L T
layer 60, an &henspAreRictAy 1 14N I AN AN AY i5] of ] ection,
portion of the transparent electrically conductive layer
(B) while leaving an electrically conduction portion
intact such that 20 mm wide of a peripheral portion
thereof is exposed.
Further, a silver paste (MSP-600F; manufactured by
Mitsui Chemicals, Inc.) is Screen-printed to an area of 22
mm wide of a peripheral portion of the transparent
electrically conductive layer (B) such that the silver
. baste covers an exposed electrically conduction portion
thereof and, then, dried to form an electrode of 15 um
thick. Thereafter, the resultant material is removed from
the supporting plate to prepare an optical filter
according to the invention having a mold releasing film on
a surface of the transparent adhesive layer (C).
(Provision of optical filter)
Further, the optical filter is deprived of a mold

releasing film and bonded to a front surface of a plasma
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| ayer 90 in order of precedence. An electrode 100 is provided such that
.the el ectrode 100 penetrates through all of these |ayers whereupon the

el ectrode 100 is electrically connected with the transparent electrically
conductive |layer 60 and earthed by contacting such an electrically
conductive screw of the PDP. Further, FIG 4 shows a cross-section
illustrating an exanple of a state in which a lamnate according to the

t ded QELD |.ect d I As
Soen in P %rl"&'naeaﬁbe " T A ey i 14 e ﬁiﬁfﬁsa'sp.%ﬁ)
| 50 t | t t t filma10
and an ant P t?aesffef%[%' % goafvfﬁaoﬁq‘i%rayr& %Zﬁ%ﬁsﬁl S PSP osul t s

are shown in Ta enon %1 qithat even when a nunber of the
pol ymer fi PR |%th5%ﬁquﬂacﬂﬂ %%. 353G g RRESTHE ptdMded with
t he opti cal flltgr can § sufficient jnpact resistance by using a
transpar en®f &heSi 989 h%@rn ' 9IGREE OdsuRF §hﬁxﬁﬂ§k§%haﬁl¥

ord Ei%léﬁiﬁif’av@%%@ﬁ%q%mn R SR 5

procedures c%snnlerc]:tedarg)o eack?roetlr{eepet% eus:.ng an electrically
conductive copper foil adhesive tape (510FR) manufactured
by Teraocka Seisakusho Co., Ltd. to obtain a display
apparatus having the optical filter according to the
invention. A cross-section of the optical filtef is shown
in FIG. 2 as a cross-section illustrating an example of
the optical filter according to the invention and a
provided state thereof. As seen in FIG. 2, on the plasma
display panel 40, laminated are a transparent adhesive
layer 50 characterized by low elasticity, a transparent
polymer film 10, a transparent electrically conductive
layer 60, a transparent adhesive layer 70, a transparent
polymer film 80 and an anti-reflection layer 90 in order
of precedence. An electrode 100 is electrically connected
to the transparent electrically conductive layer 60 such
that the electrode 100 covers edges of the transparent
adhesive layer 70, the transparent polymer film 80 and the
anti-reflection layer 90.
(Impact resistance test)

Impact resistance of a PDP provided with an optical
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.except for the itemdescribed bel ow The sane procedures as in Exanple 3
are repeated except that the silicone type adhesive (sanple No. c¢) used

in Exanple 2 is used as an adhesive characterized by low elasticity.

Eval uation results are shown in Table 5. It is denonstrated that, even when
the silicone type adhesive is used as a transparent adhesive |layer, a

sufficienth act resis%g ce can .be obtained in the sane nmanner as in
Exanpl e 3 in ircﬁrﬁr?agcrcgﬁrb il s MeNNeT e feSriREd aRANRY 55 nodul us
(Pa) I npact resi,st uati on 30, 000PassedVery good

nce testCDqgr%ggp%hye eval
(Exanpl e 5F*PHE S Yo Ao Sdfiie P it A dfite aDda e dropediast - efedit for
the item descri bed EE%QML An anti-reflection filmis prepared in the sane
manner as I e@xz‘iﬁ’ﬁl . PATSES At adhddiasdesddnpltdeNE D) S siustagrdr ed and,
113 then, an gadhesive layer. is fornmed in the same manner as in Exanple 1.
Such a trafSpaPéRteidnesiid 9 aydr ddedhicaisssd thant fide @yowe imger ned on a

PET filmof anti-reflectjon filma PET film First of all, one of two nold
rel easi ng FPFWEDPWH§CHUWQV%1éﬁbhrﬁge@aﬁﬁﬁﬂbd t enpdhl safFfaeds of the

“passed” and “not passed”, relative merits of the impact
resistance are judged from test results thereof.

The evaluation results are shown in Table 1.

The transparent adhesive layer shows a favorable
impact resistance when Young’s modulus thereof is in a
range of from 1x10? to 1x10° Pa. It is found that a
laminate which can provide the PDP that passes the impact
resistance test can be obtained. When the Young’s modulus
of the transparent adhesive layer is larger than 1x10% Pa

or less than 1x10% Pa, it is found that sufficient impact

resistance can not be obtained.

Table 1
Sample Content of vinyl young’s Impact resistance Comprehensive
No. acetate modulus test evaluation
(WEt$) (Pa)
A 20 2,000,000 Not passed Bad
B 18 100,000 Passed Good
C 15 700,000 Passed Good
D 10 30,000 Passed Very good
E 1,000 Passed Very good
F 100 Passed Good
G 920 Not passed Bad
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transparent adhesive |ayer is peeled off and, then, the resultant

¢ ransparent adhesive |ayer is bonded on a transparent |lamnate to prepare
anot her lam nate. A conposition of the resultant |am nate conprises an
anti- reflection filma PET filman adhesive/a nold releasing film The
resultant optical filter is cut into a size of 60 nmx 40 mmto prepare an
optical filter. Further, the optical filter is deprived of a nold

rel easing fgkanand bgnded to a front surface of a 3-inch type organic

el ectrol um nescence di splay (representation portion: 60 mMmx 40 mm). A

j udgnment of acce n LN IJTPAS sistance . test i s made on the basis
of breakage of aﬁgléaggmlgu Té:!ta(réaelte o% a;se |nspEﬁ{a Ri%vi ff SurFReateRval uati on
results ar a4+ Tabl : [ enpnstrated that, by |owering. the
Young' s n%éé?ggmgpag ?r&ﬁ%&%éﬁﬁ %ﬁﬂ%gﬁ%gﬁ%ﬂﬁﬁnﬁrﬁﬁﬁ%%%Yeorgéer 1s
conventi o a lo=Sy zed | e displa rovided 114 with the
transpar e? %gﬁggidvgﬁlagit/lgreal sé%l eaggr]taf}g aer%ris)tp #h%eavgeed][%y%’é caused by

B T e N i Vb
The same procedyrgsias b Eé%@@é%é—é?ﬁ%'éﬂ%¥§f¥é)
Three resins and a catalyst, as described below, are
prepared.
Resin P1
A copolymer of phenyl methyl siloxane
(concentration: 50 mol%), monophenyl siloxane
(concentration: 15 mol%), monomethyl siloxane
(concentration: 25 mol%) and diphenyl siloxane

(concetration: 10 mol%); containing a zinc octate catalyst

(0.6 wt%); and containing a hydroxyl group bonded to

silicon.

Resin P2

A phenyl methyl vinyl siloxane copolymer comprising
phenyl methyl siloxane (concentration: 60 mol%) and phenyl

vinyl siloxane (concentration: 40 mol%).

Resin P3

A copolymer of phenyl methyl siloxane (50 mol%) and
hydrogenated methyl siloxane (50 mol%).

Catalyst A

A xylene solution in which chloroplatinic acid
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~except for the item descri bed bel ow. The sane procedures as in Exanple 5
are repeated except that the silicone type adhesive (sanple No. c¢) used
in Exanple 2 is used as an adhesive characterized by low elasticity. _
Eval uation results are shown in Table 7. It is denonstrated that, even when
the silicone type adhesive is used as a transparent adhesive |ayer, inpact

resi stance (ebntlatsaRlilorsi:zed PQrdabl & cgi(sja%e@/s rovided wth the
transparent adhesive |ayer can be enhanced In the sanme nmanner as in a case

in which an acrypigpagdhesioweni s used. Table 7 Young's nodul us (Pa)l npact
resi stance test Conprehensive eval uati on 30, 000PassedVery good (Exanple 7)

The sanme procedu Is anmpl re f.epeat except for the itens
descri bed beIOMLT§§5§%ﬁlgh§&érgg§réfggﬁ 5¢ 58%y$88 £8ﬁégi@§,a&‘§anple c is

0L fer R RneoasS ot 510, "0 00T o160, 2804 00 aia ® m in the

in different thicknesses of In the

the thus- preparen Sesan® Surele, dHENE < tpeSBEH HbhbAo R LEHASPER S | | m
surface ofgrops of the catalyst A are added. The resultant mixing
liquid is designated as a sample h.

Preparation i

The same procedures as in the preparation h are
repeated except that one drop of the catalyst A is added.
The resultant mixing liquid is designated as a sample 1i.

Preparation j

The same procedures as in the preparation h are
repeated exc¢ept that the catalyst A is not added. The
resultant mixing liquid is designated as a sample j.

The evaluation results are shown in Table 2.

It is found that, even when the silicone type
adhesive is used, the PDP having the transparent adhesive
layer can satisfy safety standards for impact resistance
by lowering the Young’s modulus of the transparent
adhesive layer in the same manner as in Example 1 in which

the acrylic adhesive is used.
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the transparent electrically conductive filmM PET filmto prepare seven

| am nates. A conposition thereof conprises a transparent electrically
conductive filnma PET filnman adhesive/a nold releasing film In
(Preparation of optical filter); After the optical filter is prepared,
| um nous average transmttance (Tvis) thereof is neasured. \Wen the
| um nous aver.age transmttance is lower than 30% the optical filter
j udged as ﬁﬁﬂ?&% . Vhen t

S
t%cal Eval uation results are shomm in Table 8. Wen the

thi ckness ¢F The pdhesTve Tayer 15 [Sngfer —Jthamit—pm Hs—alerpnst
that the optdafple | idhl&fopl&a@sc &Q&drasj@u{‘gﬂé iinpa &si st gchptr8§enst1':ur
when the {higknegs &m% eiggpes vd |megielusi s Iarg r than|5

| um nous ayerage ransn1 tancepf Vi|s) Q@ﬁrecfeﬁﬁ teansseYﬁ%ﬁt8@196

at ed
her ,

n it i denonstrated That t ig : a— Tt ter—thrs—case—+s
V\hereupo ""'1—§" 58 tlg QL o mﬂfn‘g %b MQ‘I‘FQTP(’T% the

practi cal . [Hro—bnfer—these—et++recunst

ot

t hi ckness @f tthe hdhesive 3 aver is pﬁ@ﬂéwably i rPaased’ angp of facem 10 t

p 500

m Tabl e 8| Thicckngss of adhesive |3yeso, dyd s {(~) IgxRagE reS|sR%Q§%K%gs a

(a)

510Passed29 500PasSed30
(Comparative Example 1)

The same procedures as in Example 1 are repeated
except that a double-tack tape (5510; manufactured by
Sekisui Chemical Co., Ltd.) is used as a transparent
adhesive layer.

The evaluation results are shown in Table 3.

It is found that the PDP having a conventionally
used transparent adhesive is poor in impact resistance and
the Young’s modulus of the transparent adhesive is the

same as the sample which is poor in impact resistance in

Examples 1 and 2.

Table 3
Young’ s c .
Transparent adhesive modulus ) et cmprehensive
(Pa) resistance test evaluation

Double-tack tape

(manufactured by Sekisui 2,000,000 Not passed Bad
Chemical Co., Ltd. 5510)

(Example 3)

The same procedures as in Example 1 are repeated
except for procedures described below.

An anti-reflection film is prepared in the same
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300Passed55 100Passed60 50Passed70 10Passed73 5Not passed75 Wth regard to
.the Young's nodulus of the transparent resin |ayer (Exanple 8)
(Preparation of transparent resin |layer) Polyethylene terephthal ate

pel lets 1203 (manufactured by Unitika, Ltd.) are nelted at from290 to
300 C and extruded by an extruder to prepare a film having a thickness of
200 m Thereafter, thus-prepared filmis biaxially stretched to prepare a

A A g R e
[ anspar enf A CRE Bhekt TN @%n%éé‘e & “' ot S AR AEPUS1 o2, 5 WPa)
he. opt | caPst HTer TaTeHawE S e g8 ¢ 9@'5&%"@%&% Sawdihie] | 4s0Pating
ot ovi ded sIARd tRersst MBS 4#'%%?%05’ Earpt i (Behl &y Panél 240,
| am nat ed ar %aqﬁparent adhesive | ayer 250 a transparent resin |ayer

210 haV|ng %ase

A transparent electrically conductive film is
prepared on a surface reverse to a surface on which an
anti-reflection layer of this anti-reflection film is
formed in the same manner as in Example 1.

An acrylic adhesive (sample No. e) is prepared in
the same manner as in Example 1 and, then, a dye is
dispersed in the thus-prepared acrylic adhesive to form an
adhesive layer.

Such a transparent adhesive layer as obtained in the
above is formed on a transparent electrically conductive
film of an anti-reflection film/a PET film/a transparent
electrically conductive film. First of all, one of two
mold releasing films which have each been bonded to both
surfaces of the transparent adhesive layer is peeled off
and, then, the resultant transparent adhesive layer is
bonded on a transparent laminate to prepare an optical
filter.

A composition of the resultant laminate comprises an
anti-reflection film/a PET film/a transparent electrically

conductive film/an adhesive/a mold releasing film.
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.appropriate elasticity and thickness, an electrically conductive |ayer
"260, a transparent adhesive |ayer 270, a transparent resin |ayer 280 and
an anti-reflection layer 290 in order of precedence. An el ectrode 300 is
electrically connected to the transparent electrically conductive |ayer
260 such that the electrode 300 covers edges of the transparent adhesive
| ayer 270, the transparent resin layer 280 and the anti-reflection |ayer

290. (I npact resiBianceshbsant| MpAChakesist aneeiakoaaPOR Rr QW degh h the
optical filter prepared in a manner as descri bed above is exam ne by a

steel ball drsop testto Retepave arropsisse Fudged.in accordance with a
di stance which scattered gl ass reaches. Nanely, it is judged that, as the

glass is scattererhrflet hethepeptocamnge1et vt he QBFE?_@Edf et @r ]]Qy' ded to
the PDP is |ower. Wen such a flying distance of the scattere ass

accordi ng treld@simyepiimnand WohBed Qo5aMrriid %hrE%c%OQ%'%EMQﬂ i@t the
transparent resin layer functions effectively. (Exanple 9) The sane

procedur es tagpd o Exanpl €1 ﬁé? Qﬂ@@tqgef%éggﬁEaE@%B BEtQbrd lgANshar ent
resin layer is not stretc Exanpl e The sane proce ures as In

Exanpl e 8 ar g xepeat a5, £Xé}eepét-tf'@éd§1@gef:9¥éeP%PﬁQPé!l:eQﬁdCOERLeylma
(thickness:
subjected to an autoclave treatment under heating and
pressure conditions of 60 °C and 2x107° Pa.

Further, a hole is previously provided on the
periphery of a representation portion of a front surface
of a plasma display panel for fastening it with an
exterior part by a screw. Such a screw hole has electric
conduction with the exterior part off the PDP and is
allowed to be earthed.

The optical filter is bonded to the PDP such that
the optical filter covers the screw hole. The screw is
fixed in the screw hole such that it penetrates from a
surface of the optical filter through the whole body
thereof. It is necessary that the screw to be used has
electric conductivity. A cross-section of the optical
filter is shown in FIG. 3 as a cross-section illustrating
another example of the optical filter according to the
invention and a provided state thereof. As seen in FIG. 3,

on the plasma display panel 40, laminated are a

transparent adhesive layer 50 characterized by low
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100 m Young's nodulus in a direction perpendicular to a surface: 40 MPa)

is used as a transparent resin |ayer characterized by elasticity. (Exanple
11) The same procedures as in Exanple 8 are repeated except thaF an

et hyl ene/vinyl acetate copolynmer (EVA) (thickness: 100 m Young's nodul us

in a direction perpendicular to a surface: 12 MPa) is used as a

transpar ente 188110 il@yery %@ﬂéﬁ%f¥c€£§§§1f$ L%n%&ié?w?%: i?%é y(])e Sams

proceldures als e 'er8 ?' repreat e cﬁi(gepto a surface: 4 Wa)sislggeg]
2 a) transparenctrieh IR BT e SR el e S o 13)
(thi ckness fl%%%“?%f%s%2‘3r?gﬂase'ixmao&“ﬂIpﬁrsesﬁeﬁ_einéeﬁf’?éte?‘%&%%gaﬁééﬁt %@Lpglr toa
i Faratel Rt LY I S B Bt S e
i 1 ever S0 6t e Face o™ WhER Siorbhe Adcsleln 10y & i 5 for med, An
i sper sed PRUENE RIS i S TRGarre 46 Mo HEt s e | dyer
On a transpapant+§Lech 23! Iy aonductiye | Iblymc%fntaarc]:ting such an
electrically conductive screw of the PDP.
Further, FIG. 4 shows a cross-section illustrating
- an example of a state in which a laminate according to the
invention is provided on an OELD (organic
electroluminescence display). As seen in FIG. 4, on the
OELD 140, laminated are a transparent adhesive layer 50
characterized by low elasticity, a transparent polymer
film 10 and an anti-reflection layer 90 in order of
precedence.
Evaluation results are shown in Table 4.
It is demonstrated that, even when a number of the
polymer film constituting the optical filter is one, the
PDP provided with the optical filter can obtain a
sufficient impact resistance by using a trénsparent
adhesive layer having a lower Young’s modulus than that

ordinarily used.
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anti-reflection filma PET filma transparent electrically conductive
film formed is such a transparent adhesive |ayer as obtained in the
above. First of all, one of two nold releasing filnms which have each been
bonded to both sides of the transparent adhesive |layer is peeled off and,
then, the resultant transparent adhesive |ayer is bonded on a transparent
| am nate to forman optical filter. A conposition of the resultant optica
filter conmpgihgesgan anti-reflection filma PET filma transparent
electrical Ly conductive filman adhesive/a nold releasing film The
resul tant | arcBaj e theebidt iinto a size of 970 TMMXS70 MMT U0 prepare at
optical fifter. Fw’aiher, t Mémoget | alstankd @est f depbiaRdsBfe &:410LG on

r el easi ng b art—benrded—to-—a—front suwrface pf a 42-inch 120 type p| dsma
di spl ay panel (répf®sent atilon por thassed 920 nm} x 520 nMaryhyoa sheet - fgedi ng
type Ianin§ﬁggm Egr%her, a hole is previously provided on the pertphery of
a representa roR portion of a front surface of a plasnma display panel for
fastening it wt hgnsal%xterior Eart b¥ a screw. Such a screw hol e has
electric conduct on>BEhPFRECERFEFi dF barEXaPPlent #DP smHeRrtedal | owed to
be eart hed optic filter ,is bonded to the PDP such that the optical
filter cov%?%ggﬁe?égrggﬁhb gm ?ﬁ@c§tgﬁ§/P§l°Werd in the screw hol e such

that it penetratf§8f£0n1a suréace of the optical filter through the whole
body thereof. 11 Ts HECeREAr§that #helRckeampbe b2 asedreneated

except that the silicone type adhesive (sample No. c) used

in Example 2 is used as an adhesive characterized by low
elasticity.

Evaluation results are shown in Table 5.

It is demonstrated that, even when the silicone type
adhesive is used as a transparent adhesive layer, a
sufficient impact resistance can be obtained in the same

manner as in Example 3 in which an acrylic adhesive is

used.
Table 5
Young’ s modulus )
(Pa) Impact resistance test Comprehensive evaluation
30,000 Passed Very good
(Example 5)

The same procedures as in Example 1 are repeated

except for the item described below.

An anti-reflection film is prepared in the same

manner as in Example 3.

An acrylic adhesive (sample No. d) is prepared and,
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el ectric conductivity. A cross-section of the optical filter is shown in
FIG 6 as a cross-section illustrating still another exanple of the
optical filter according to the invention and a provided state thereof. As
seen in FIG 6, on the plasma display panel 240, |lam nated are a
transparent adhesive |ayer 250, a transparent electrically conductive

| ayer 260, a transparent resin |layer 210, and an anti-reflection |ayer 290

in order ecede A I raode 300 is .prqvided such that the,
eIectrodeoé%%ﬁ’pgﬁegggsgégfhﬁggék ar é%r‘%é§éll rERhSHEUFON Fheln

el ectrode é%g%'fee ectrically connected with the transparent electrically
conducti ve ay%r 260 and earthed 121 by contacting such an electrically

conductive scre t he . _(EX l.e 14) The sanme procedures as in
ExgnFIe 13 are p%%é&p%dtrggpgﬁﬁépﬁggdgfﬁl%ﬁhﬁégﬁés§§4?€gﬂﬁﬁﬂd‘kﬁwﬁﬁ%

nmodul us i ifec er pendi r..to a surface: a) s used as a
transpan;hgézgi%glgégﬁeghggaétgﬁ#zgdlﬁyogl&ﬁﬁ%ﬁqﬁﬁlQEﬁﬁ thiiogf&sul ts are

shown in Tahle:9, The.term ‘constitutin ayer nmber" used in _Table 9 is
i nt ended tég%i%%+%deq%“§%ié?fn% er°%F ??aﬁ@éa@@ FELFPASLRPedd s

constituting the |lamnate., The term "scattered distance" of glass used in
Table 9 igﬂgﬁ%éﬁhé%et%a?gfg?epo Sngégul e SWHE St Hd19 drop test is

erfornmed._ Table 9 Young; s .
P transparent aghe51ve layer is peeled off and, then, the

resultant transparent adhesive layer is bonded on a
transparent laminate to prepare another laminate. A
composition of ﬁhe resultant laminate comprises an anti-
reflection film/a PET film/an adhesive/a mold releasing
film.

The resultant optical filter is cut into a size of
60 mm x 40 mm to prepare an optical filter.

Further, the optical filter is deprived of a mold
releasing film and bonded to a front surface of a 3-inch
type organic electroluminescence display (representation
portion: 60 mm x 40 mm).

A judgment of acceptance in the impact resistance
test is made on the basis of breakage of a glass substrate
of a display viewing surface.

Evaluation results are shown in Table 6.

It is demonstrated that, by lowering the Young’s
modulus of a transparent adhesive layer than that of a

conventional one, a small-sized portable display provided
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[ [ [ di st ance
Constituting | ayer Scattered Exanpl eTransparent resinnodul us nunber
(Pa)(m 8PE%1,00023.3 9PET9020. 5 10EPR4020.1 11EVA1220.1 12EVA420.1
13EVA1210. 1 14EVA410.1 EPR ethyl ene /propyl ene copol ymer EVA _
et hyl ene/vinyl acetate copolyner (Exanple 15) Such a filter sheet as in
Exanple 10 was cut to a size of 40 nrn x 30 nm and bonded on a V|emnng 20
surface of wath22h2 ithGhd er%Hé?si‘%}eeclta{ﬂr“%“efeCs[eﬁ” Jt%fgegé (size:
nmx 30 mm). Further, FI 7 shows a cross-'section i Es _ nt_ anot her
exanpl e of bgedlkalge ith Wi Whisdsng ACCU MDD Lo Lhe Lavention is
prO\r/ripded on gn LD (organic el ect}?g]fnﬁ)m nes(%encea%%(gp}?%y?eﬁggsgéﬁppﬁdﬂ G
7, on the TEBELRR 340, lam nated are a transparent adhesive |ayer 250, a
transpare resin layer 210 and an anti-reflection layer 290 in order of

precedence. lvapapls fesilsd arce of this elenent|is examned by a
(Pa) Impact resistance test Comprehensive evaluation
a

1,000 Passed Very good

(Example 6)

The same procedures as in Example 1 are repeated
except for the item described below.

The same procedures as in Example 5 are repeated
except that the silicone type adhesive (sample No. c) used
in Example 2 is used as an adhesive characterized by low
elasticity.

Evaluation results are shown in Table 7.

It is demonstrated that, even when the silicone type
adhesive is used as a transparent adhesive layer, impact
resistance of the small-sized portable display provided
with the transparent adhesive layer can be enhanced in the

same manner as in a case in which an acrylic adhesive is

used.
Table 7
Young’ s modulus ) ) )
(Pa) Impact resistance test Comprehensive evaluation
a
30,000 Passed : Very good
(Example 7)

The same procedures as in Example 1 were repeated

except for the items described below.
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drop test. According to the invention, when a scattered distance of glass
s wthin 0.5 m it is considered that inpact resistance function is

suffici ent

|y exerted. (Exanple 16) Sane procedures as in Exanple 15 are

repeated except that such a PET filmprepared in Exanple 14 is used.

Eval uation results are shown in Table 10. The term"material"

10 is intended to include a material of a transparent resin |ayer
characterized by

elasticity and thickness.. . The term "Young's dul us"
“h Tablo 10 is Aferdéd AESRAALGR YaGTY e redhesd vien & Laree@ ion

perpendi cular to a surface of the transparent resin |ayer. The term
"scatteredt§i EFEREFCDf glass used in Table 10 is intended to refer to a

result after a drop

123 Tabl e 10 Exanpl eTr.anspar ent

used in Tabl e

used

test is perforned )
resinyoung' s nodt G§§cé‘1t°t%'|'a£}°@i ﬁg;eﬁé%‘e(le%'( P VESEPRRGG 1¥ €1 BV 2 Next
a case in which an inpact apsorption |layer is used is described. (Exanple
AR ep dreh

17) (Prepaf&ti &F <R
transparent electrically conductive |ayer is
npl0& r1 58xc et a¥ht> #™-PET film (thi ckness: 75 m Young's nodul us:

as in Exa
3,900 MPa)

Crqndctt i e dfctiife 198fer )300x

In the formation of adhesive layer on transparent
electrically conductive film, the thus-prepared seven
adhesive layers are each bonded on the PET film surface of
the transparent electrically conductive film/PET film to
prepare seven laminates. A composition thereof comprises
a transparent electrically conductive film/a PET film/an
adhesive/a mold releasing film.

In (Preparation of optical filter);

After the optical filter is prepared, luminous
average transmittance (Tvis) thereof is measured. When
the luminous average transmittance is lower than 30%, the
optical filter is judged as unpractical.

Evaluation results are shown in Table 8.

When the thickness of the adhesive iayer is smaller
than 10 um, it is demonstrated that the optical filter
does not pass the impact resistance test. Further, when
the thickness of the adhesive layer is larger than 500 um,
the luminous average transmittance (Tvis) thereof becomes
less than 30 % whereupon it is demonstrated that the

optical filter in this case is not practical.
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and a transparent adhesive sheet (thickness: 0.01 mm Young's nodulus: 2.5
-ivPa) manufactured by Tonbegawa Paper Co., Ltd. are used. (Preparation of

i npact absorption layer) A silicone substance in a gel state (available
from Celtec Co., Ltd.; trade name: aCEL; thickness: 500 min sheet form

| um nous average transmttance: 83 % penetration: 180) is prepared and,
then, an anti- reflection layer is forned on one nmajor surface thereof in

t he sane manner i € ki i anti -.ref| ion _film.is prepared
in the above. Fu??ﬁgg,%2%?%aﬁ§g§p§ﬁggn§%%és?&elﬁt%%ﬁggﬁuﬁagﬁérﬁhﬁ%ung's

nmodul us: 2 [ o] n er jor. surface thereof. An optica
filter is nggggggk§ﬁ§? ?ﬁg%ﬁgbgﬁﬂggqﬁg ffg%?hésPéﬁégéﬁﬁp Sant franner as

i n Exanpl e cept t Jtih rransparent electrically conductive film
descri bed 5%8@% SgngEgﬁ ﬁ?pggt%g@s rption | ayer are used. FIG 8 shows a
cross-sectyg9pal giagramillustrating further another exanple of an optical
filter according to the invention and a provided state thereof. As seen in
FIG 8, on arRiassss df sphayivlangkr 440, lam nated are a Transparent

adhesi ve Ilayer 450, a(transparent r ¢si brdaay eesisthfice @edtr anjspar en
el ectri calpy conduc%i»%m!ay“* 460 —a—transparent adhesive layef¥470, [

T ooy

transparert_resin layerl® 480. an antli-refl ecPassedl ayer 49Q, an kapact
absorptionn |ayer 500 gop order of precedencepaé%delectrode 510 LS

]

el ectri cally connecteq fo rhe transparentetectricatty

Passed 55
100 ~ Passed 60
50 ' Passed 70
10 Passed 73
5 Not passed 75

With regard to the Young’s modulus of the transparent
resin layer
(Example 8)
(Preparation of transparent resin layer)

Polyethylene terephthalate pellets 1203
(manufactured by Unitika, Ltd.) are melted at from 290 to
300 °C and extruded by an extruder to prepare a film

having a thickness of 200 pum. Thereafter, thus-prepared

film is biaxially stretched to prepare a PET film having a
thickness of 100 pm.

Preparation of the optical filter and bonding it to
a front surface of the PDP are performed in the same
manner as in Example 1 except that the PET film described
above and a transparent adhesive sheet (thickness: 0.01

mm; Young’s modulus: 2.5 MPa) manufactured by Tomoegawa
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conductive layer 460 such that the el ectrode 510 covers edges of the
transparent adhesive |ayer 470, the transparent resin |l ayer 480 and the
anti-reflection layer 490. (Inpact resistance test) An inpact resistance
of a PDP provided with such an optical filter as is prepared in the above
is examned by a steel ball drop test. (Exanple 18) Sanme procedures as in

Exanpl e 17 pagyes & repeatedy . egggp& %? itenms described below. In (Preparation
of inpact absorption layer); 125 Silicone substance in a gel state

R R e =

sheet form penetration: 180; [um nous a

Todul us: 2.0 o "atéﬁ@é@aﬁg&lﬂﬁdgﬁ ff%%ﬂﬁﬁﬁgﬁéiben SXEPRSERRA | on of

nmodul us: 2.0 MPa) Is bonded on a
?Siéfatoﬁlkﬁﬁf)ﬁgt’}% P LE PR sprrsarodi e erRe X eRBREPE £hha a surf ace,
"Tpact abebr BT one] e i TR LGk o Ner S ol 115n @ B bRPRRned |
Cayer/a tfanbparerc o 1 Tearfy yeI:%n ?%%'e' farranc Bahcarbesive
layer 250, a transparent resin layer 210 having
appropriate elasticity and thickness, an electrically
conductive layer 260, a transparent adhesive layer 270, a
transparent resin layer 280 and an anti-reflection layer
290 in order of precedence. An electrode 300 is
electrically connected to the transparent electrically
conductive layer 260 such that the electrode 300 covers
edges of the transparent adhesive layer 270, the
transparent resin layer 280 and the anti-reflection layer
290.
(Impact resistance test)

Impact resistance of a PDP provided with the optical
filter prepared in a manner as described above is examined
by a steel ball drop test. Relative merits are judged in
accordance with a distance which scattered glass reaches.
Namely, it is judged that, as the glass is scattered
farther, performance of the optical filter provided to the

PDP is lower. When such a flying distance of the

Scattered glass according to the invention is within 0.5 m,
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| ayer containing a dye/an inpact absorption |ayer/an adhesive |ayer/a
separator film Further, a silver paste (MSP-600F, manufactured by Mtsu
Chem cals, Inc.) is screen-printed to an area of 22 nmw de of a
peri pheral portion of a transparent electrically conductive |layer such
that the silver paste covers an exposed electrically conduction portion of
the transparent electrically conductive |ayer and, then, dried to forman
el ectrode of_ 15 n1thiq%? Ig éProvision of optical filter); 126 A
cross- sect i'dnat® i FYFHITTT a“ P pRovi ERASER TR tarredbRi LAVeFi | ter al ong
Wi th a cross-sectional gi ramof the optical filter are shown in FIG 9.
As seen in ARSI FL e€€%§ Ydi spl ay panel 440, |aninated are an i npact
absorption Ja er 500, a transparent adhesive |ayer 450, a transparent
resin |ayer ,pJaetS?)anspar ent electrically conductive |ayer 460, a
transparent adhesjve |ayer 470, a transparent resin |layer 480 and an
anti-reflection IdfersaRPIIH YRS GFS prodetiiitke AR ee etepedeed10 s
electrically connected to the transparent electrically conductive |ayer
460 such tt‘?é‘tcetﬁfe téPaetctPr%eo%l‘il) CHRTRAr fy e BN t hay & ¥ ahspaeent adhesi ve
| ayer 470, the trapsparent resin |layer 480 and the anti-reflection | ayer
490. (Exanpl ?ES me procedures as in Exanple 17 were repeated except
for itens deEscri bled bel ow.

(Example 10)

The same procedures as in Example 8 are repeated
except that an ethylene/propylene copolymer (thickness:
100 pm; Young’s modulus in a direction perpendicular to a
surface: 40 MPa) is used as a transparent resin layer
characterized by elasticity.

(Example 11)

The same procedures as in Example 8 are repeated

except that an ethylene/vinyl acetate copolymer (EVA)

(thickness: 100 pum; Young’s modulus in a direction

perpendicular to a surface: 12 MPa) is used as a
transparent resin layer characterized by elasticity.
(Example 12)

The same procedures as in Example 8 are repeated
except that EVA (thickness: 100 pm; Young’s modulus in a
direction perpendicular to a surface: 4 MPa) is used as a
transparent resin layer characterized by elasticity.
(Example 13)

The same procedures as in Example 8 are repeated
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Two ki nds of inpact absorption |layers were prepared. In (Preparation of

i npact absorption layer 1) A silicone substance in a gel state (avail able

fromCeltec Co., Ltd.; trade nane: aCEL; thickness: 500 sheet form

| um nous average transmttance: 83 % penetration: 180) is prepared and,

then, an anti dun in reflection layer is forned on one nmmjor surface

thereof in the same manner as in a case in which the anti-reflection 127

filmis prepeeRl FhathEVAbdtBicknesher 208 pran¥panehs madhéssvén(thi ckness:
25 m Young:s nodulus: 2.0 MPa) is bonded on the other major surface

t her eof . ¢e5LPR aRETPPRYEFULET(ESI gnabEfaES: ah2i ¥Patt iabusept esnal ayer

. In (Preparation of inpact absorption IaYer 1) A silicone substance in a
el state {3%%ifhbretPrBafPasrt 88 epti-reflectiadethdme: AXGEL; thickness:
9 . ! . ;

500 min sheet for | um nous average transnmttance: 83 % penetration:
180) is prefReRPEet eheRtracelinspanenctivantsinel ¢t hrerasss: 125 m
Young's nodulus: 2.0 MPa) is bonded on one major surface thereof. The
resul tant 1R efame sMYBRREnAEedNaExamPl ApBcen apsoupfaon Payshel thusn
(Preparation of optical filter); An optical filter is obtained by bonding
the adhef?iRP3IESraebhraPhlAGLtacHyEion ravenpeital af shtéacknonExanpl e 1
and a surface, on which a transparent adhesive layer is not forned, of the
thus_obtaﬂﬁgﬁﬂpWﬁacqntl—reflectlon layer is formed.

An acrylic adhesive is prepared in a same manner as
in Example 8 and a dye is dispersed in the thus-prepared
acrylic adhesive to form an adhesive layer.

On a transparent electrically conductive film of an
anti-reflection film/a PET film/a transparent electrically
conductive film, formed is such a transparent adhesive
layer as obtained in the above. First of all, one of two
mold releasing films which have each been bonded to both
sides of the transparent adhesive layer is peeled off and,
then, the resultant transparent adhesive layer is bonded
on a transparent laminate to form an optical filter. A
composition of the resultant optical filter comprises an
anti-reflection film/a PET film/a transparent electrically
conductive film/an adhesive/a mold releasing film.

The resultant laminate is cut into a size of 970
mmx570 mm to prepare an optical filter.

Further, the optical filter is deprived of a mold

releasing film and bonded to a front surface of a 42-inch
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absorption layer Il with each other. A conposition-of a |lanminate to be
.obtai ned conprises an anti-reflection layer/a TAC film a transparent
adhesive |layer/a transparent electrically conductive |ayer/an adhesive
| ayer containing a dye/an inpact absorption |ayer/an adhesive |ayer/a
separator film Further, a silver paste (MSP-600F, manufactured by M tsui
Chemcals, Inc.) is screen-printed to an area of 22 128 mm wi de of a
peri pheral portion of a transparent electrically conductive |layer such
that the styperppasne déepdry @anedposegp rdserttritdaln ywoxaniduet | R0 pmmt | on  of
the transparent electrically conductive |ayer and, then, dried to forman
el ectrode ©f52% mm}t hbgka AhteanéSpadeny agipesilemisaderof the inpact
absorption layer I and an anti-reflection filmside of the lamnate are
bonded t oget her. FSubseguent hplet he [pamiviatesliys prewdvied faromlae supporting
pl ate and, then, an optical filter having a nold releasing filmaccording
to the i nvpatriphery pfeparegpresend dtrizams gareniomadifes erdrayesusfdeeof the
resultant |am nate. A cross-sectional diagramof a PDP provided with the
optical fibfea plengawdiibpd ayr pesrededidronad stdindgicamtofwittte awptical filter
are shown in FIG 10. As seen in FIG 10, on a plasm display panel 440,
| am nat ed arteanoknpact bagbsorsptrieon | 8yeh 508crawt hahepamenteladhesive | ayer
450, a transparent resin layer 410, a transparent electrically

conduction with the exterior part off the PDP and is

allowed to be earthed.

The optical filter is bonded to the PDP such that

the optical filter covers the screw hole. The screw is

fixed in the screw hole such that it penetrates from a

surface of the optical filter through the whole body

thereof. It 1is necessary that the screw to be used has

electric conductivity. A cross-section of the optical

filter is shown in FIG. 6 as a cross-section illustrating

still another example of the optical filter according to

the invention and a provided state thereof. As seen in

FIG. 6, on the plasma display panel 240, laminated are a

transparent adhesive layer 250, a transparent electrically

conductive layer 260, a transparent resin layer 210, and

an anti-reflection layer 290 in order of precedence. An

electrode 300 is provided such that the electrode 300

penetrates through all of these layers whereupon the

electrode 300 is electrically connected with the

transparent electrically conductive layer 260 and earthed
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«conductive |ayer 460, a transparent adhesive |ayer 470, a transparent
resin | ayer 480, an anti-reflection |ayer 490 and an inpact absorption

| ayer 500 in order of precedence. An electrode 510 is electrically
connected to the transparent electrically conductive |ayer 460 such that
the el ectrode 510 covers edges of the transparent adhesive 129 |ayer 470,
the transparent resin |layer 480 and the anti- reflection |ayer 490.
(Exanpl e 28y S&RE35E0E 2 oh AndeEoat thea bly asonduekavel ec1ew wér ¢he
repeat ed except that none of an anti-reflection film and an i npact
absorpti onPPiyer |1 was used. (Conparative Exanple 2) Same procedures as in
Exanpl e 17 were repeated except that an inpact absorption |ayer is not
formed. THEXaE®dle sL4f Exanples 17 to 20 and Conparative Exanple 2 are
shown in Table 11. - Table 11 I npact Absorpti onl npact | npact

Exarr pl eabsor pt i GRiCay@hrPRs Har¢ayes Fin thranpistld lwiegrepestadce

| ayer nunber posi ti ondertest Transparent 17SiliconelVi ew ng

sur f aceel ee&ciepdl Ihhage| BVAleContukn ¢ ve: f200n prPassethdng ims@hlast ianafil m

Transparent 18SiliconePanel surfaceelectrically
direction perpendicular to a surface: 4 MPa) is used as a

transparent resin layer characterized by elasticity.
Evaluation results are shown in Table 9. The term
“constituting layer.number” used in Table 9 is intended to
include a total number of transparent resin layers
constituting the laminate. The term “scattered distance”
of glass used in Table 9 is intended to refer to a result

after the steel ball drop test is performed.

Table 9

) Young”s Constituting layer Scattered

Example |[Transparent resinl modulus distance
(MPa) number -
PET 1,000 2 3.3
9 PET 90 2 0.5
10 EPR 40 2 0.1
11 EVA 12 2 0.1
12 EVA 4 2 0.1
13 EVA 12 1 0.1
14 EVA 4 1 0.1

EPR : ethylene/propylene copolymer
EVA : ethylene/vinyl acetate copolymer

(Example 15)
Such a filter sheet as in Example 10 was cut to a

size of 40 mm x 30 mm and bonded on a viewing surface of a
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gél 1si deconductive film +Passed Anti-reflection filmTr anspar ent
Siliconeelectrically 192Both sidesPassed gel conductive film +
Anti-reflection filmSiliconeView ng surfaceTransparent
20gel 1si deel ectrical | yPassed conductive film Ccxparative Exatpl e 2NoNot
passed As understood fromthe results of Exanples 17 to 20 130 in Table 11,
it is denonstrated that a plasma display panel which passes the inpact
test can be obtained in all of these Exanples. As shown in Conparative
Exanpl e 2,2 tHeCh| bgifa CB93playe pankroprsingedense rebemeopt i calz€i | 88r which
uses a lamnate that is not provided with an inpact absorption |ayer does
not pass tWe i Mad™)r-esi stance test. (Exanple 21) (Preparation of
anti-reflection film An anti-reflection |ayer was formed on a PET film
(t hi ckness: 188 jundiaty sFHodul ushous 0B0c Mg -$ectin sidnkus tmanengas in
Exanpl e 1, and an adhesive |ayer (thickness: 25 m Young's nodulus: 2.0
MPa) was farqfEebretatrlReret asstfbeein Avbbaposi lammateprésesdang
anti-reflection _ _
to the invention is provided on an OELD (organic
electroluminescence display). As seen in FIG. 7, on the
OELD 340, laminated are a transparent adhesive layer 250,
a transparent resin layer 210 and an anti-reflection layer
290 in order of precedence.
Impact resistance of this element is examined by a
drop test. According to the invention, when a scattered
distance of glass is within 0.5 m, it is considered that
impact resistance function is sufficiently exerted.
(Example 16)
Same procedures as in Example 15 are repeated except
that such a PET film prepared in Example 14 is used.
Evaluation results are shown in Table 10. The term
“material” used in Table 10 is intended to include a
material of a transparent resin layer characterized by
elasticity and thickness. The term “Young’s modulus” used
in Table 10 is intended to include a Young’'s modulus in a
direction perpendicular to a surface of the transparent
resin layer. The term “scattered distance” of glass used

in Table 10 is intended to refer to a result after a drop

test is performed.
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‘| ayer/a PET filnfan adhesive |ayer. (Preparation of inpact absorption
| ayer) A silicone substance in a gel state (available from Geltec Co.,
Ltd.; trade nanme: (xGEL; thickness: 500 min sheet form |um nous average
transmttance: 83 % penetration: 180) is prepared and, then, an anti-
reflection layer is fornmed on one major surface thereof in the same nmanner
as in a case in wich the anti-reflection filmis prepared in the above.
Further, a transgéhgﬁtl adhesive (thickness: 25 m Young's nodulus: 2.0
MPa) is bpnded on tne[other najor surfage thereof—i3f—(Freparation—o
optical filterkaghe anfi-rahbgcbhOReli] m|CPY'S Bodsiuse | BFatderetriistaoce fm
and an inpgct absorptipn |ayer are bonded w thMegich of her. A@@onposit)on
conprises fn antis-reflpction laggr/a PET filmgn adhepive aye[7an Tnpact
absorption rayerzan aphestve | erra behdlatUI. Fre—restttant—eptead
filter is vnde& oh—a—Setreen—of—a 2-inch _or ganflr electrolum ﬁe%cence
el enent (size: 4fexEm ¥ 3As@Min AHGIPSSmSeabheRakdbaghamrof A organi ¢
el ectrol um nescence el enent provided with the anti- reflectio i I'm al ong
W th a crosasesedsi deakrdbagr.am of the anti-reflection filmare shown in
FIG 11. As seen in FIG 11, on an organic electrolum nescence display
520, |am nated arEgamptieangparent adhesive |layer 50, a transparent resin
| ayer 10 and an anti-reflection |ayer 90

(Preparation of transparent electrically conductive layer)

A transparént-electrically conductive layer is
prepared in the same manner as in Example 1 except that a
PET film (thickness: 75 um; Young’s modulus: 3,900 MPa)
and a transparent adhesive sheet (thickness: 0.01 mm;
Young’s modulus: 2.5 MPa) manufactured by Tomoegawa Paper
Co., Ltd. are used.

(Preparation of impact absorption layer)

A silicone substance in a gel state (available from
Geltec Co., Ltd.; trade name: aGEL; thickness: 500 pm in
sheet form; luminous average transmittance: 83 %;
penetration: 180) is prepared and, then, an anti-
reflection layer is formed on one major surface thereof in
the same manner as in a case in which the anti-reflection
film is prepared in the above. Further, a transparent
adhesive (thickness: 25 pm; Young’s modulus: 2.0 MPa) is
bonded on the other major surface thereof.

An optical filter is prepared and, then, bonded to
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in order of precedence. Inpact resistance of this elenent is exam ned by
.the drop test. (Conparative Exanple 3) Sane procedures as in Exanple 21
were repeated except that an inpact absorption |ayer is not fornmed.
Results of Exanple 21 and Conparative Exanple 3 are shown in Table 12. 132
Tabl e 12 | npact Absor pti onl npact absor pti onl npact

Exanpl eabsor pti onresi stance | ayer nuTherl ayer position |ayertest 21Silicone
gell IView surface si Passed Conparative Exanple 3NolNot passed As
understoodt%%oﬁQﬁu%W t3PRF X e39118hbhATPifd Tadkeeps, thatj she
denonstrated that., by using an optical filter provided with an inpact
absor pt i on tF@ySPargR rﬁﬁﬁﬁé&%ﬁ ¥ oFoRTREELERACEL BN eRRPEr hRPEN 3paFSes t he

i npact resistance test can be obtained. Further, as shown in Conparative
Exanpl e 3, 28F GrgdMPecd SRTVTRIN festaVeE 2BEeWeRd- which is provided with a
| am nate or an optical filter that is not provided with an inpact
absorption |ayefIlfoed Opass RS npactienal stbageamesl lupbxatiagcase in

whi ch an evaluation by a ball drop inpact test is executed is described.
further another example of an optical filter according to

the invention and a provided state thereof. As seen in
FIG. 8, on a plasma display panel 440, laminated are a
transparent adhesive layer 450, a transparent resin layer
410, a transparent electrically conductive layer 460, a
transparent adhesive layer 470, a transparent resin layer
480, an anti-reflection layer 490, an impact absorption
layer 500 in corder of precedence. An electrode 510 is
electrically connected to the transparent electrically
conductive layer 460 such that the electrode 510 covers
edges of the transparent adhesive layer 470, the
transparent resin layer 480 and the anti-reflection layer
490.

(Impact resistance test)

An impact resistance of a PDP provided with such an
optical filter as is prepared in the above is examined by
a steel ball drop test.

(Example 18)

Same procedures as in Example 17 were repeated
except for items described below.

In (Preparation of impact absorption layer);
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(Exampl e 22) (Preparation of transparent electrically conductive film

Desi gnating a polyethylene terephthalate (hereinafter referred to also as
PET) film (width: 564 nm |ength: 500 m thickness: 75 ~=; Young's

nodul us: 3,900 MPa) as a polymer film, a transparent electrically
conductive layer conprising 7 layers in total made up of an ITOthin film
(40 nmthick) , a silver thin film (10 nm thick), an ITOthin film (95 nm
thick), a silver Aldil ffadme 188t aoen 1hi gkJel antdT© {dwani Iabie( §0onm
thick), a silver thin film(9 nmthick) and an ITOthin film (40 nmthick)
in order ofcdirtesedance misd Vi enesdé roama: sedeLpf thhekEds: f 500 pas ihor med on
one major surface of the PET filmto prepare a transparent electrically
conducti ve sHdan foimpr isemagtrattanspagent lemendbuscaleyagenductive | ayer
having a surface resistance of 2.3 0/square in the sane nanner as in
Exanpl e 1. tAcddsmispearedd : agihes) ves | pyepaved aha@f meHehp anteoppephtrensi de of
the transparent electrically conductive |ayer. A cross-sectional diagram

i's shown i gdGvd. ({FepaEas | 0ns Ofim AGrbihg) s Ao d@Lhis | e (pemphactyred by
NCF Corporation; trade nane: PET75AG HC/ PU-V; a transparent adhesive |ayer

bei ng formethddd ath appaside sudfaocé aneA&okayer; width 558 mm | ength:
500 m thickness: 75 m (base layer: PET film Young' s nodul us: 3,900 MPa)
is prepared. (Prepar@iapacdit O sheepical filter);

An optical filter is obtained by bonding the
adhesive layer containing a dye of the optical filter in
Example 1 and a surface, on which a transparent adhesive
layer is not formed, of the thus-obtained impact
absorption layer with each other.

A composition to be obtained comprises an anti-
reflection layer/a TAC film/a transparent adhesive layer/a
transparent electrically conductive layer/an adhesive
layer containing a dye/an impact absorption layer/an
adhesive layer/a separator film.

Further, a silver paste (MSP-600F; manufactured by
Mitsui Chemicals, Inc.) is screen-printed to an area of 22
mm wide of a peripheral portion of a transparent
electrically conductive layer such that the silver paste
covers an exposed electrically conduction portion of the
transparent electrically conductive layer and, then, dried
to form an electrode of 15 upum thick.

In (Provision of optical filter):;
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Pel l ets of et hyl ene-vinyl acetate copolymer (rmanufactured by DuPont-Mtsu
Pol ychem cals Co., Ltd.; content of vinyl acetate unit: 19 wt% MR=2.5
g/ 10 mnutes; JIS-A hardness=89; Young's nodulus: 43 MPa) are subjected
to injection nolding processing to prepare sheets each having a size of
564 nm wi de and each of 0.23 mmthick, 0.36 mmthick, 0.93 nmthick, 1.3
mmthick and 134 2.1 nmthick. On one surface of each of the thus-prepared
sheets, a transparent adhesive |layer (containing no dye; thickness: 0.01
m) is bonded. (BoREPHFTSeARlanRéstagrayerisadBDBf ptbeitedngpahenn
el ectrically conductive filmprepared in the above and a side opposite to
an adhesi vePFagal &ilharEvAcshert thawi pgosa-shictknesd dfiagrammmfarddonded
with each other by a roll-to-roll nethod. A transparent electrically
conduct i veoPhyjerlsfébter armeshaminnane FiGepar edhs nsddre aboWeGand, abn
adhesive layer side of the AGfilm are bonded together by a roll-to-rol
met hod. Fu@thépsmandiepaps prenpésidéleond avfinthedf akasahnimpawidt h directi on,
the filnms are positioned such that center positions thereof are allowed to
meet with @hghrpthen. 1AverhbPE, t bi tkrespairen®. 3dhesi¢&ultiyag) 45The 4 ami nat e
descri bed above is cut to be a size of 958 mm* 564 nm (El ectrode
formati on)transparent resin layer 410, a transparent electrically
conductive layer 460, a transparent adhesive layer 470, a
transparent resin layer 480 and an anti-reflection layer
490 in order of precedence. An electrode 510 is
electrically connected to the transparent electrically
conductive layer 460 such that the electrode 510 covers
edges of the transparent adhesive layer 470, the
transparent resin layer 480 and the anti-reflection layer
490.
(Example 19)
Same procedures as in Example 17 were repeated
except for items described below.
Two kinds of impact absorption layers were prepared.
In (Preparation of impact absorption layer I)
A silicone substance in a gel state (available from
Geltec Co., Ltd.; trade name: oGEL; thickness: 500 pm in
sheet form; luminous average transmittance: 83 %;
penetration: 180) is prepared and, then, an anti-

reflection layer is formed on one major surface thereof in

the same manner as in a case in which the anti-reflection

127



A silver paste is applied on a long side of the lamnate in a width of 6
nm by a screen-printing nethod and, then, dried to obtain a filter 1 for a
di splay. Such an application was perforned on an AG film side. (Provision
to plasma display panel) 135 A filter for a display was provided on a front
surface of a plasma di splay panel (rmanufactured by NEC Corporation,
PX-42VP1) via a transparent adhesive |layer containing a dye. A contact

previousl yfpiavidegreparbe ipl apem adiosRl.ayrRadgbrl Saceraachaddr an
el ectrode portion of the filter for the display. A whole el ectrode which

has been pgaMbdedeal @RgcRnwbal:e 2Bl RN ehal gPQr Ho@{i‘ﬁl r eofy Di@a,a!Jfgwed to
be covered. (Evaluation of electronmagnetic wave shielding capacitiy) A

pl asma di spbadenadg! the aehdat fdibe ERIFER dhedeNSirhk Qfes%rltafnt .
el ectromagnetic wave which is emtted outside based on FCC specifications

Part 15]. Thierfiktaessghbsbies saael agpahts baadait 1o Baljedrpp | mpact
test) A conpression type load cell (rated capacity: 20 kN, rated output:

1160 *10-6 strain) (bEeBAKNSTOR; o@va'}nb@@keabfsbqpetwio&kqiay@xecmoni c

Instruments Co., Ltd.) is fixed on a stone table and, then, a sanple
having a size of a50i MEon&0sBLEHhcBUL nOL Hhe Lichier desgnihad aboye is

fixed on a center portion of the load cell” and, thereafter, a stee bal
having a wei9hbc0fo5431.841.5 drapRed af0Mu@ el 9ht Sfhess: 500 um in

sheet form; luminous average transmittance: 83

o\®

penetration: 180) is prepared and, then, a transparent
adhesive (thickness: 25 pum; Young’s modulus: 2.0 MPa) is
bonded on one major surface thereof. The resultant layer
is designated as an impact absorption layer II.

In (Preparation of optical filter);

An optical filter is obtained by bonding the
adhesive layer containing a dye of the optical filter in
Example 1 and a surface, on which a transparent adhesive
layer is not formed, of the thus-obtained impact
absorption layer II with each other.

A composition-of a laminate to be obtained comprises
an anti-reflection layer/a TAC film/a transparent adhesive
layer/a transparent electrically conductive layer/an
adhesive layer containing a dye/an impact absorption
layer/an adhesive layer/a separator film.

Further, a silver paste (MSP-600F; manufactured by

Mitsui Chemicals, Inc.) is screen-printed to an area of 22
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..10 cmat roomtenperature. On this occasion, stress and tinme are neasured
by using the load cell, a dynamc strain neter (AS2102; available from NEC
San-ei Instruments, 136 Ltd.), a high-speed DC anplifier (AP11-103;

avai lable from NEC San-ei Instrunents, Ltd.) and a thernmal dot recorder
(RA1200; available from NEC San-ei Instrunents, Ltd. after they are
connected with one another. The results are shown in Table 1. Further, the

same sanpl emf Widel ©ff iax gk miptee 1 lagitr t Lhs pbAYa penghspEXe42VPI; avail abl e
from NEC Corporation) and, then, when a steel ball having a weight of 543

g is droppdecitirdmad leighidudt ik crayd hes bl prdel the 991BE0kEBre
(Exanple 23) A sanple sheet is prepared and a ball drop inpact test is

conduct ed icoviehrs samexprEel «seddr REINDY ec@duXLeRt pbhal oh XGEL Hader the
trade nane (silicone type gel available fromGeltec Co., Ltd.; thickness:

3 mMm one tsunbpeeechel kg applicd W tdohdedspes efdyadhgsivednls, Ugedeq
i nstead of an EVA sheet. The results are shown in Table 13. (Conparafive

Exanpl e 4) +8 s anskaelctrmdy eared dyball drop inpact test is
congﬁct ed in the sane manner as in Exa%l e 22 except that a PET sheet

(thickness: 2 mp ¥edngps idhdulddhesi9R0 M) 46 used st ead, 9f r FVA, gnd
aCEL. The results are shown in Table 13.

layer I and an anti-reflection film side of the laminate

are bonded together.

Subsequently,'the laminate is removed from a
supporting plate and, then, an optical filter having a
mold releasing film according to the invention is prepared
on a transparent adhesive layer side 'of the resultant
laminate.

A cross-sectional diagram of a PDP provided with the
optical filter along with a cross-sectional diagram of the
optical filter are shown in FIG. 10. As seen in FIG. i0,
on a plasma display panel 440, laminated are an impact
absorption layer 500, a transparent adhesive layer 450, a
transparent resin layer 410, a transparent electrically
conductive layer 460, a transparent adhesive layer 470, a
transparent resin layer 480, an anti-reflection layer 490
and an impact absorption layer 500 in order of precedence.
An electrode 510 is electrically connected to the
transparent electrically conductive layer 460 such that

the electrode 510 covers edges of the transparent adhesive
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137 Tabl e 13 Sheet 1Sheet 2BreakageEl ectronagnetic

Exanpl eThi ckness/ Thi ckness/ T/ Fof PDPwave shi el di ng NaneNane nmmpanel ef f ect
22EVA2. 1- - 254NoCl ass A 23aCEL3. 0--1240NoNot conduct ed Conparati ve
PET2. 0- - 65YesC ass A Exanple 4 Next, an eval uation conducted by a ball drop
I npact test on a lamnate conprising at | east two |ayers having different
JI S-A hardness from one another is described. (Exanple 24) A ball drop

i npact tesflayercdnducttéd itranspasmnd nemimerl syer M 8Exangdl ¢h22 aexciept that a
sanpl e sheet is used which is prepared by bondi ng aGEL having a thickness
of 1 mm E¢Aleatiiog daverckdidss of 0.23 mmand a lamnate with one
another. The results are shown in Table 15. (Exanple 25) (Preparation of
styrene type therBzphgdei €08l ast omer (SEES) sheet) Pellets of styrene type
t hernopl astic el astonmer manufactured by Shell Chem cal Co. (trade nane:
KRATON GL1657; JE8ma paegressiodbandoevglsatidnl as: ih. BxbMipleand subjected
to injection nolding processing to prepare sheets each having a size of
564 mm wi deeard regelrtefd @x8&pt that none of an anti-reflection film

and an impact absorption layer II was used.
(Comparative Example 2)
Same procedures as in Example 17 were repeated
except that an impact absorption layer is not formed.
The results of Examples 17 to 20 and Comparative

Example 2 are shown in Table 11.

Table 11
Tmpact Absoxrption Impact Inpact
. P . Filter-constituting )
Example absorption layer absorption layexy resistance
. member
layer number position test
Transparent
Silicone Viewing surface electrically
17 1 s . . Passed
gel side conductive film +
Anti-reflection £ilm
Transparent
Silicone Panel surface electrically
18 1 ) . . Passed
gel side conductive film +
Anti-reflection film
Transparent
Silicone lectricall
19 2 Both sides ¢ ,rl i Y Passed
gel conductive film +
Anti-reflection film
‘9 Transpar
Silicone Viewing surface . ent
20 1 ] electrically Passed
gel side . )
conductive film
Camparative No
le 2 Not passed

As understood from the results of Examples 17 to 20
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mmthick, 0.54 mmthick and 1.02 nmthick. On one surface of each of the
t hus- prepared sheets, a transparent 138 adhesive | ayer (containing no dye;
thickness: 0.01 mm) is bonded. (Bonding, and ball drop inpact test)
Bondi ng and a ball drop inpact test were conducted in the sane manner as
in Exanpl e 24 except that an EVA sheet having a thickness of 0.36 nm and
aCGEL having a thickness of 1 mm were used. The results are shown in Table
14. (Exanpl e 26% A sanmpl.e sheet was prepared and a_ball drop inpact test
was conductBdTRREhélsakd AdnAEMORStratedafprE 22plasaepditspdia¥ hi ckness of
an EVA sheet is allowed to be 0.23 mmand size thereof to be 50 mmin each
of |ength BARSk HhACBnBAgSS| EBEr dBRAGE KESKgCRAS PRoDSadmeashbriduc@el. The
results are shown in Table 14. (Exanple 27) A sanple sheet was prepared and
a bal | dropfi kBacee Exe®Pl®&s conducted in the sanme manner as in Exanple 23
except that thickness of an EVA sheet is allowed to be 0.93 mm aGEL under
the trade nane (Bf| FBene iypeogRprrahide| BKpEPLeody GEheePlasma Lt d. ; size:
50 m*50 m*0.3 nmm a_transparent adhesive being applied on one surface,
JI S- A har dA&8Bkay) PaBSluBEQViAstend thf agnopktBsadhddtltethehiigds Hass ar e
shown in Table 14. (Exanple 28)

laminate that 1s not provided with an impact absorption

layer does not pass the impact resistance test.

(Example 21)
(Preparation of anti-reflection film)

An anti-reflection layer was formed on a PET film
(thickness:188 pm; Young’s modulus: 4,000 MPa) in the same
manner as in Example 1, and an adhesive layer (thickness:
25 pm; Young’s modulus: 2.0 MPa) was formed on a reverse
surface. A composition comprises an anti-reflection
layer/a PET film/an adhesive layer.

(Preparation of impact absorption layer)

A silicone substance in a gel state (available from

Geltec Co., Ltd.; trade name: aGEL; thickness: 500 um in
sheet form; luminous average transmittance: 83 %;
penetration: 180) is prepared and, then, an anti-
reflection layer is formed on one major surface thereof in
the same manner as in a case in which the anti-reflection
film is prepared in the above. Further, a transparent

adhesive (thickness: 25 um; Young’s modulus: 2.0 MPa) is

bonded on the other major surface thereof.
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139 A sanpl e sheet was prepared and a ball drop inpact test was conducted
in the sanme manner as in Exanple 24 except that thickness of an EVA sheet
is allowed to be 0.23 nmand thickness of aGEL is allowed to be 1 nm The
results are shown in Table 14. (Exanple 29) A sanple sheet was prepared and
a ball drop inpact test was conducted in the sanme manner as in Exanple 24
except that thickness of an EVA sheet is allowed to be 0.36 nm and
thi ckness of aGHFi&PFaoheR b PRLiCHM fThEertesults are shown in Table
14. (Exanple 30) A sanple sheet was prepared and a ball drop inpact test
was conducted | FhheReherdbifetian FhlExawpl én2g sizxeepf ¢Ramman 38BS
sheet (thickness: 0.36 was used instead of an EVA sheet. The results
are shown ™ afih| & 1MPREX FpFerBiion sanpreashebpndgd pridparcedhand a bal |
drop inpact test was conducted in the sane manner as in Exanple 27 except
that thi clof$s of PaFOSIERS ISHAQR TR I e AR cael - De DBeahiandlalieckaess of
aCGEL is allowed to be 0.3 nm The results are shown in Table 14. (Exanple
32) (Prep&idt ildnbfare\agke fiiY enbapebpyn eheprectpabyaeptiBRT)Lay40 /an
co-crosslinked sheet)
adhesive layer/a separator.
The resultant optical filter is bonded on a screen
of a 2-inch organic electroluminescence element (size: 40
mm x 30 mm) .
A cross-sectional diagram of an organic
electroluminescence element provided with the anti-
reflection film along with a cross-sectional diagram of
the anti-reflection film are shown in FIG. 11. As seen in
FIG. 11, on an organic electroluminescence display 520,
laminated are a transparent adhesive layer 50, a
transparent resin layer 10 and an anti-reflection layer 90
in order of precedence.
Impact resistance of this element is examined by the
drop test.
(Comparative Example 3)
Same procedures as in Example 21 were repeated
except that an impact absorption layer is not formed.

Results of Example 21 and Comparative Example 3 are

shown in Table 12.
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40 parts of EVA, 60 parts by weight of Mtsui
.Jethylidene norbornene copolyner), 25 parts by weight of silica, 27 parts
by weight of paraffin oil and additives such as a stabilizer, a silane
coupling agent, a peroxide and a stabilizer are kneaded and, then,
subjected to nelt-press formng to obtain sheets in a size of 150 nm | ong,
150 mm wi de and each of 0.54 mmthick and 1.17 mmthick (hereinafter
referred to also as EVT; JIS-A hardness: 64; Young's nodulus: 1.2 MPa).
JI'S-A hardness Bfbiléetd sheets are both 64. On one surface of each of

EPT (ethyl ene /propyl ene

t hese shegts—bonrdets 1he'gdh S+ve—{ere—hoet—econt-ai-ned— thickness:. 0. 01
mm) descrijbed above. |( BaMagfop [i npact t est)) | e shee1 wakpgete pan ed
and a bal I} drexpmplepadt adsesttisas E:%n%@&%ld ﬁmxfaﬁgr% 1eEeﬁ§tAnQeE> anpl e
28 excepy that EVT haviqg é:thlckﬁ@§§”@$r1 172yay Besstigned| i nstead of

SEBS. The fresttts—at DIIUVVII r—fabte—4- EXGI’Tpu € 33\ A—S "‘pl e’gﬁleei— was
prepared and a Ball drHdiew804 | t est lvas (Birding e'a-'fﬁfné E-‘Iﬁﬂ?— sameass@nnel as

i n Exanpl ¢ 2&upaeacept that thicKness of EVI was al | owed to|be 0.54 nm|and
aGEL (sililcopentipg gel av¥l | ablje fronlceltec Co.,-Ltd.; pi Het p&Bedm 50
Mt 0. 5 mm—a transpar ent—adhestve—berng—appted—on u:".C stHface—H-S

har dness<10) washsiseddeTheoddlfresuths arsushsewnfi AxImplie 23. shbﬁnanple 34)
A sanpl e sheet was prepared and a ball drop inpact
in Table 12, it is demonstrated that, by using an optical

filter provided with an impact absorption layer, an
organic electroluminescence element which passes the

impact resistance test can be obtained.

Further, as shown

in Comparative Example 3, an organic electroluminescence

element which is provided with a laminate or an optical
filter that is not provided with an impact absorption
layer does not pass the impact resistance test.

Next, a case in which an evaluation by a ball drop

impact test is executed is described.

(Example 22)
(Preparation of transparent electrically conductive film)

Designating a polyethylene terephthalate

(hereinafter referred to also as PET) film (width: 564 mm;

length: 500 m; thickness: 75 um; Young’s modulus: 3,900

MPa) as a polymer film , a transparent electrically

conductive layer comprising 7 layers in total made up of

an ITO thin film (40 nm thick), a silver thin film (10 nm

thick), an ITO thin film (95 nm thick), a silver thin film
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test was conducted in the same manner as in Exanple 30 except that SEBS
havi ng a thickness of 0.36 nmwas used instead of aCGEL. The results are
shown in Table 14. (Exanple 35) A sanple sheet was prepared and a bal

drop inpact test was conducted in the same manner as in Exanple 31 except
that thickness of SEBS was allowed to be 0.54 mm The results are shown in
Table 14. 142 0 4-14Ja) 4J4J4J-WA-)4-J4J4] 4-]J OQQa iE U m4) to co

0r o000, a 4-41840M tHigkdj43n1438140404543m- JA9UND thick), a silver

thin film (9 nm thick) and an ITO thin film (40 nm thick)
in order of precedence as viewed from a side of the PET
film was formed on one major surface of the PET film to
prepare a transparent electrically conductive film
comprising a transparent electrically conductive layer
having a surface resistance of 2.3 Q/square in the same
manner as in Example 1. A transparent adhesive layer was
formed in an opposite side of the transparent eléctrically
conductive layer. A cross-sectional diagram is shown in
FIG. 1.

(Preparation of AG film)

An AG film (manufactured by NOF Corporation; trade
name: PET75AG-HC/PU-V; a transparent adhesive layer being
formed in an opposite side of an AG layer; width 558 mm;
length: 500 m; thickness: 75 pum) (base layer: PET film;
Young’s modulus: 3,900 MPa) is prepared.

(Preparation of EVA sheet)

Pellets of ethylene—viﬁyl acetate copolymer
(manufactured by DuPont-Mitsui Polychemicals Co., Ltd.;
content of vinyl acetate unit: 19 wt$%; MFR=2.5 g/10
minutes; JIS-A hardness=89; Young’s modulus: 43 MPa) are
subjected to injection molding processing to prepare
sheets each having a size of 564 mm wide and each of 0.23

mm thick, 0.36 mm thick, 0.93 mm thick, 1.3 mm thick and
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2.1 mm thick. On one surface of each of the thus-prepared
sheets, a transparent adhesive layer (containing no dye;
thickness: 0.01 mm) is bonded.

(Bonding)

An adhesive layer side of the transparent
electrically conductive film prepared in the above and a
side opposite to an adhesive layer of an EVA sheet having
a thickness of 2.1 mm are bonded with each other by a
roll-to-roll method.

A transparent.electrically conductive layer side of
the laminate prepared in the above and an adhesive layer
side of the AG film are bonded together by a roll-to-roll
method. Further, in regard to positions of the films in a
width direction, the films are positioned such that center
positions thereof are allowed to meet with each other. A
whole thickness is 2.3 mm.

(Cutting)

The laminate described above is cut to be a size of
958 mm* 564 mm.

(Electrode formation)

A silver paste is applied on a long side of the
laminate in a width of 6 mm by a screen-printing method
and, then, dried to obtain a filter 1 for a display. Such
an application was performed on an AG film side.

(Provision to plasma display panel)
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A filter for a display was provided on a front
surface of a plasma display panel (manufactured by NEC
Corporation, PX-42VP1l) via a transparent adhesive layer
containing a dye. A contact previously provided on the
plasma display panel is connected to an electrode portion
of the filter for the display. A'whole electrode which
has been provided along a whole peripheral portion thereof
is allowed to be covered.

(Evaluation of electromagnetic wave shielding
capacity)

A plasma display panel is actuated to measure an
intensity of an electromagnetic wave which is emitted
outside based on FCC specifications Part 15J. This filter
satisfies a class A standard.

(Ball drop impact test)

A compression type load cell (rated capacity: 20 kN;
rated output: 1160%107® strain) (LC-20KNG702; available
from Nikkei Electronic Instruments Co., Ltd.) is fixed on
a stone table and, then, a sample having a size of 50 mm%*
50 mm cut out of the filter described above is fixed on a
center portion of the load cell and, thereafter, a steel
ball having a weight of 543 g is dropped from a height of
10 cm at room temperature. On this occasion, stress and
time are measured by using the load cell, a dynamic strain

meter (AS2102; available from NEC San-ei Instruments,
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Ltd.), a high-speed DC amplifier (AP11-103; available from
NEC San-ei Instruments, Ltd.) and a thermal dot recorder
(RA1200; available from NEC San-ei Instruments, Ltd.)
after they are connected with one another. The results
are shown in Table 1.

Further, the same sample film is fixed on a plasma
display panel (PX-42VPI; available from NEC Corporation)
and, then, when a steel ball having a weight of 543 g is.
dropped from a height of 10 cm, the PDP panel is not
broken.

(Example 23)

A sample sheet is prepared and a ball drop impact
test is conducted in the same manner as in Example 22
except that oGEL under the trade name (silicone type gel
available from Geltec Co., Ltd.; thickness: 3 mm; one
surface being applied with transparent adhesive) is used
instead of an EVA sheet. The results are shown in Table
13.

(Comparative Example 4)

A sample sheet is prepared and a ball drop impact
test is conducted in the same manner as in Example 22
except that a PET sheet (thickness: 2 mm; Young’s modulus:

900 MPa) is used instead of EVA and aGEL. The results are

shown in Table 13.
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Table 13
Sheet 1 Sheet 2 Breakage | Electromagnetic
Example Thickness/ Thickness/| T/F | ©f PDP | wave shielding
Name Name
m mm panel effect
22 EVA 2.1 - - 254 No Class A
23 OGEL 3.0 - - 1240 No Not conducted
Comparative
PET 2.0 - - 65 Yes Class A
Exarmple 4 '

Next, an evaluation conducted by a ball drop impact
test on a laminate comprising at least two layers having
different JIS-A hardness from one another is described.

(Example 24)

A ball drop impact test is conducted in the same
manner as in Example 22 except that a sample sheet is used
which is prepared by bonding aGEL having a thickness of 1
mm, EVA having a thickness of 0.23 mm and a laminate with
one another. The results are shown in Table 15.

(Example 25)

(Preparation of styrene type thermoplastic elastomer
(SEBS) sheet)

Pellets of styrene type thermoplastic elastomer
manufactured by Shell Chemical Co. (trade name: KRATON
G1657; JIS-A hardness: 55; Young’s modulus: 1.2 MPa) are
subjected to injection molding processing to prepare
sheets each having a size of 564 mm wide and each of 0.36
mm thick, 0.54 mm thick and 1.02 mm thick. On one surface

of each of the thus-prepared sheets, a transparent
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(Exanpl e 36) A sanple sheet was prepared and a ball drop inpact test was
conducted in the sane manner as in Exanple 24 except that thickness of
aCEL was allowed to be 0.5 nm and that of EVA was allowed to be 0.36 mm
The results are shown in Table 15. (Exanple 37) A sanple sheet was
prepared and a ball drop inpact test was conducted in the sane nmanner as
in Exanpl e 24 except that thickness of aCGEL was allowed to be 0.5 mm and
t hat of Edhesdivel llewed tcdretdinbngmmo THeer eshitksease 0sbawmm)n iBabl e 15.
(Exanmpl e 38) A sanple sheet was prepared . and a ball drop inpact test was
conduct edbbadede sane manner as in Exanple 24 except that thickness of
SEBS was allowed to be 0.45 mm and that of EVT was allowed to be 0.45 nm
The results (Bonding, and ball drop impact test)
Bonding and a ball drop impact test were conducted
in the same manner as in Example 24 except that an EVA
sheet having a thickness of 0.36 mm and aGEL having a
thickness of 1 mm were used. The results are shown in
Table 14.
(Example 26)
A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 12
except that thickness of an EVA sheet is allowed to be
0.23 mm and size thereof to be 50 mm in each of length and
width and an electrode printing has not been conducted.
The results are shown in Table 14.
(Example 27)
A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 23
except that thickness of an EVA sheet is allowed to be
0.93 mm, oGEL under the trade name (silicone type gel
available from Geltec Co., Ltd.; size: 50 mm*50 mm*0.3
mm; a transparent adhesive being applied on one surface;
JIS-A hardness<1l0) was used instead of an SEBS sheet. The

results are shown in Table 14.

(Example 28)
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A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 24
except that thickness of an EVA sheet is allowed to be
0.23 mm and thickness of aGEL is allowed to be 1 mm. The
results are shown in Table 14.

(Example 29)

A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 24
except that thickness of an EVA sheet is allowed to be
0.36 mm and thickness of aGEL is allowed to be 1 mm. The
results are shown in Table 14.

(Example 30)

A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 26
except that an SEBS sheet (thickness: 0.36 mm) was used
instead of an EVA sheet. The results are shown in Table
14,

(Example 31)

A sample sheet was prepared and a ball drop impact

test was conducted in the same manner as in Example 27

except that thickness of an SEBS sheet is allowed to be

0.93 mm and thickness of aGEL is allowed to be 0.3 mm.
The results are shown in Table 14.
(Example 32)

(Preparation of EVA/ethylene propylene terpolymer (EPT)
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co-crosslinked sheet)

40 parts of EVA, 60 parts by weight of Mitsui EPT
(ethylene/propylene/ethylidene norbornene copolymer), 25
parts by weight of silica, 27 parts by weight of paraffin
0il and additives such as a stabilizer, a silane coupling
agent, a peroxide and a stabilizer are kneaded and, then,
subjected to melt-press forming to obtain sheets in a size
of 150 mm long, 150 mm wide and each of 0.54 mm thick and
1.17 mm thick (hereinafter referred to also as EVT; JIS-A
hardness: 64; Young’s modulus: 1.2 MPa). JIS-A hardness
of these sheets are both 64. On one surface of each of
these sheets, bonded is the adhesive (dye; not contained:
thickness: 0.01 mm) described above.

(Ball drop impact test)

A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 28
except that EVT having a thickness of 1.17 mm was used
instead of SEBS. The results are shown in Table 14.

(Example 33)

A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in'Example 29
except that thickness of EVT was allowed to be 0.54 mm and
QGEL (silicone type gel available from Geltec Co., .Ltd.;
size: 50 mm*50 mm*0.5 mm; a transparent adhesive being

applied on one surface; JIS-A hardness<10) was used. The
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. HOON $4 ~ )c 2 i a)-'"r-i4-3J H 145 From t he above- obt ai ned
results, it is denonstrated that, when at |east one | ayer of the inpact
alleviation layer is provided and the T/F value is 200 or nore, panel
breakage is not generated. The invention nmay be enbodied in other specific
forns without departing fromthe spirit or essential characteristics
thereof. The enbodinents are therefore to be considered in all respects as
il lustratineswdnss rade shown in Table 14.
(Example 34)
A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 30
except that SEBS having a thickness of 0.36 mm was used
instead of aGEL. The results are shown in Table 14.
(Example 35)
A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 31

except that thickness of SEBS was allowed to be 0.54 mm.

The results are shown in Table 14.
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restrictive, the scope of the invention being indicated by the appended
‘clains rather than by the foregoing description and all changes which cone
within the neaning and the range of equival ency of the clains are
therefore intended to be enbraced therein. Industrial Applicability As has
been described in detail, according to the invention, cost reduction can

be ai med for. Fake—fHorr—exappies—aregse+h—vhich a lamnate is provided on
a display viewﬁnngLngace438@1Q;yusyﬁnga% g,sykg as ijmpact resistance and
the like can gagildy helat{diin&d.5IAS| 8| seSulg|, spglargg-si zed displ ay
apparatus or d Bi splays| SpgdAr 81Uy Eprsialksmly|-8) 2ed pdrtabl e terninal
havi ng excel I|eBt =i @)agl of 65 B FcE| GArSpd|rHalj Eed @mt| a | ow cost. 146 WHAT
|'S CLAIMED | S:| &. 9AY|ad) Aate Sorir B5iS)dSp8|IHas] op tT gnsparent adhesive
l'ayer and a trlapsgar ¢ns resg' ngl ayes arjdo hayiJjgulay|t M gkness of 3.5 nm or
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2. The lamnate of claim1l1l, wherein the lam nate further conprises an

‘i npact absorption layer. 3. Alamnate conprising one or nore transparent
adhesive | ayers and one or nore transparent resin layers, wherein at |east
one of the following requirenents is satisfied: (lI) Young's nodul us and

t hi ckness of at |east one of the one or nore transparent adhesive |ayers
are from1X102 to jx106 Pa and from 10 to 500 jim respectively; 147 /
(I'l) Young's nodulus and thickness of at |east one of the one or nore
transparent resin layers are fromIxI 03 to 1x108 Pa and from 10 to 3, 000
m respectively; (I11) the |lam nate conprises inpact absorption |ayers, of
whi ch gt Ieastyonés’%{éﬂae p%@lbtration of from50 to 200; and (IV) the

| am nate conprises at least two layers in total of the one or nore
transparent resif ISAHRLE aFRRF WaSREePaRDARd ¢h hadderdropfingaeh t wo

| ayers are in a relation that a ratio of JIS-A hardness therebetween is
1.1 or nor&est v Fenfnatedoin cihg nfame pate h asheln dnamrke 26npri sing
one or nore transparent adhesive |layers and one or nore transparent resin
| ayers, wheaxGeptatthatasthbpkness efheaGol | ok rigl kerd riamere S0 5 mmt asdli ed:
(1) Young's nodul us and thickness of at |east one of the one or nore

t r anspar enttitheaf VeVd W sahiewed obe 1x@0P- 36 mm. The results are

shown in Table 15.

(Example 37)

A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 24
except that thickness of aGEL was allowed to be 0.5 mm and
that of EVT was allowed to be 0.5 mm. The results are
shown in Table 15.

(Example 38)

A sample sheet was prepared and a ball drop impact
test was conducted in the same manner as in Example 24
except that thickness of SEBS was allowed to be 0.45 mm
and that of EVT was allowed to be 0.45 mm. The results

are shown in Table 15.

144



“to 1x106 Pa and from 10 to 500 m
t hi ckness of at

from 1x103

| am nat e conprises inpact absorption

| east one

of the one or
to 1x108 Pa and from 10 to 3,000 m

(I'l') Young's nodul us and
nore transparent resin |ayers are
respectively; (111) the
of which at |east one has a

respectively;

| ayers,

~ penetration offgOnm30T T O0—nd 148 (I1V) the | am nate conprises at
| east two |ayersgip |tdta f thg one or nore transparent resin |ayers
and/or inpac{ absbrptdjo 9 of which two layers are in a relation
that a ratio )f-@f@-\ agd her ebetween is 1.1 or nore. 5. The
| ami nate of claign B, ecp & e one or nore transparent adhesive |ayers
conpri se an a:rygi [ iﬁ é 5ilicone resin as a main conponent. 6. The
| ami nate of c ai}m.}}, Hegedi e one or nore transparent adhesive |ayers
conpri se an a:ryﬁic feginjo 5ilicone resin as a main conponent. 7. The
| am nat e of claif-3—twHerpei one or nore transparent resin |layers
conprise at |east &n¢ gel pc from a pol yester resin, a polypropyl ene
resin, an eth/lﬁﬂeﬂ iglye| 8 e copol yner, pol yethyl ene, pol ystyrene,
pol yur et hane, | a @n ellast o avi ng transparency. 8. The | am nate of
claim 4, whergin the|ore pr|nore| transparent resin |ayers conprise at
| east one sel gcted rgmp polyester resin, a polypropylene resin, an
et hyl ene Vin/|%?cﬁtibf wppol ymef, pol yet hyl ene, pol ystyrene,
gf“j R R ~ l .
e
= |88 8 s
-]
1]
o &
54 zlefelg] o
r;ngc;Ac; o~
8 g
g A
@
EE (829 |
STERESN =1 I e
4
gﬁ
3
g))
g"‘mmg o
L 3E|S|S| 3] «
B (=
3
] 8 I
. 5B H 5 B
[
)] [}
-0 i
o 518|585 E
@ -,
&

145



pol yur et hane, and an el astoner having transparency. 149 9. The | am nate of
claim3, wherein the inpact absorption |ayers conprise a silicone type
gel. 10. The lami nate of claim4, wherein the inpact absorption |ayers
conprise a silicone type gel. 11. The lam nate of claim3, wherein each of
the one or nore transparent resin |layers and the inpact absorption |ayers
has a JI S-A hardness of fromO to 98. 12. The |am nate of claim4, wherein
each of the one oM idte ahfRpeleainedsraspaysr sihndst Hemprpasetassor ption
| ayers has a JIS-A hardness of fromO to 98. 13. The lam nate of claim1,
wher ei n atthadastwhate af 1eest opeeotawdire ofr 4hepampactr adileviiagdon conpri ses
a transparent electrically conductive layer or netallic mesh |ayer having
a surface legsintishqrotidednandotheoTd8 ve2ueqisr 80014r Toee, apamatle of
claim3, wherein at | east one of the one or nore transparent resin |ayers
conpr i ses bareakauss plaf eret eyereratadlty conductive layer or nmetallic nesh
| ayer having a surface resistance of from0.01 to 30 150 )/square. 15. The
| anmi nat e of cl aithel inirreion aray chet ewheddedt he obherospesiéicr anspar ent
resin layers has at |east one function selected froman anti-reflection
function, farmsamithpul ede¢pdetiog, Laamathe- Spdkingoffupsisiestiadn antistatic
function, a polarizing function and phase _

characteristics thereof. The embodiments are therefore to

be considered in all respects as illustrative and not
restrictive, the scope of the invention being indicated by
the appended claims rather than by the foregoing
description and all changes which come within the meaning
and the range of equivalency of the claims are therefore

intended to be embraced therein.

Industrial Applicability

As has been described in detail, according to the
invention, cost reduction can be aimed for. Take, for
example, a case in which a laminate is provided on a
display viewing surface. Safety'standards such as impact
resistance and the like can easily be attained. As a
result, a large-sized display apparatus or a display
apparatus for a smalli-sized portable terminal having

excellent impact resistance can be realized at a low cost.
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difference formng function. 16. The lam nate of claim3, wherein at |east
one of the one or nore transparent resin |layers has at | east one function
selected froman anti-reflection function, an anti-glare function, an
anti-fouling function, an antistatic function, a polarizing function and
phase difference formng function. 17. The lam nate of claim1l, wherein

t he one or Hgégﬁr quhresin | ayers have a filtering function of
filtering e ngéﬂﬁgbi " sel ected fromwhol e region, near-infrared
region and visible light region of electromagnetic waves. 18. The |am nate

of claim3, wherein the one or nore transparent resin |layers have a
filtering functi at. |l east one region selected fromwhol e

n,of ., filterin
region, 15 'near%i AAEreE & @ntﬂgflas&d‘g\/ias? Bie@ 9t ghtt neagiper eoft
el ectromagneti c waves. 19. A display apparatus conprising a display view ng
surface haV %Hﬂ?IiﬁﬁQﬁn%9Qﬁa(ﬁ%ﬁqﬁﬁﬁqﬁﬂﬁnﬁﬁﬁ#ﬂu&ayﬂt 20 hadispl ay

appar at us npr.i si ng isplay viewing surface having the |am nate of
claim3 noﬁﬁﬁ&}qq%ﬁéﬁh%.f§§m¥or less, wherein the following

relation is satisfied:

T/F 2 200
in which T (us) represents a period of time during from
generation of impact stress to an appearance of a first
peak and F (kN) represents impact stress at the time of
the first peak in a stress-time curve at a ball drop
impact test in which a steel ball having a weight in a

range of from 530 g to 550 g is dropped from a height of

10 cm.

2. The laminate of claim 1, wherein the laminate

further comprises an impact absorption layer.

3. A laminate comprising one or more transparent
adhesive layers and one or more transparent resin layers,
wherein at least one of the following requirements is
satisfied:

(I) Young’s modulus and thickness of at least one of
the one or more transparent adhesive layers are from 1x102

to 1x10° Pa and from 10 to 500 pm, respectively;
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(II) Young’s modulus and thickness of at least one
of the one or more transparent resin layers are from 1x103
to 1x10° Pa and from 10 to 3,000 um, respectively;

(ITI) the laminate comprises impact absorption
layers, of which at least one has a penetration of from 50
to 200; and

(IV) the laminate comprises at least two layers in
total of the one or more transparent resin layers and/or
impact absorption léyers, of which two layers are in a
relation that a ratio of JIS-A hardness therebetween is

1.1 or more.

4. The laminate of claim 1, wherein the laminéte
comprising one or more transparent adhesive layers and one
Or more transparent resin layers, wherein at least one of
the following requirements is satisfied:

(I) Young’s modulus and thickness of at least one of
the one or more transparent adhesive layers are from 1x102
to 1x10° Pa and from 10 to 500 pm, respectively;

(II) Young’s modulus and thickness of at least one
of the one or more transparent resin layers are from 1x103
to 1x10° Pa and from 10 to 3,000 pum, respectively;

(III) the laminate comprises impact absorption
layers, of which at least one has a penetration of from 50

to 200; and
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(IV) the laminate comprises at least two layers in
~total of the one or more transparent resin layers and/or
impact absorption layers, of which two layers are in a
relation that a ratio of JIS-A hardness therebetween is

1.1 or more.

5. The laminate of claim 3, where in the one Or more
transparent adhesive layers comprise an acrylic resin or a

- silicone resin as a main component.

6. The laminate of claim 4, where in the one c¢r more
transparent adhesive layers comprise an acrylic resin or a

silicone resin as a main component.

7. The laminate of claim 3, wherein the one or more
transparent resin layers comprise at least one selected
from a polyester resin, a polypropylene resin, an ethylene
vinyl acetate copolymer, polyethylene, polystyrene,

polyurethane, and an elastomer having transparency.

8. The laminate of claim 4, wherein the one Or more
transparent resin layers comprise at least one selected
from a polyester resin, a pclypropylene resin, an ethylene
vinyl acetate copolymer, polyethylene, polystyrene,

polyurethane, and an elastomer having transparency.



9. The laminate of claim 3, wherein the impact

absorption layers comprise a silicone type gel.

10. The laminate of claim 4, wherein the impact

absorption layers comprise a silicone type gel.

11. The laminate of claim 3, wherein each of the one or
more transparent resin layers and the impact absorption

layers has a JIS-A hardness of from 0 to 98.

12. The laminate of claim 4, wherein each of the one or
more transparent resin layers and the impact absorption

layers has a JIS-A hardness of from 0 to 98.

13. The laminate of claim 1, wherein at least one of the
one or more transparent resin layers comprises a
transparent electrically conductive layer or metallic mesh
layer having a surface resistance of from 0.01 to 30

Q/square.

14, The laminate of claim 3, wherein at least one of the
one or more transparent resin layers comprises a
transparent electrically conductive layer or metallic mesh

layer having a surface resistance of from 0.01 to 30

150



Q/square.

15. The laminate of claim 1, wherein at least one of the
one or more transparent resin layers has at least one
function selected from an anti-reflection function, an
anti-glare function, an anti-fouling function, an
antistatic function, a polarizing function and phase

difference forming function.

16. The laminate of claim 3, wherein at least one of the
one or more transparent resin layers has at least one
function selected from an anti-reflection function, an
anti-glare function, an anti-fouling function, an
antistatic function, é polarizing function and phase

difference forming function.

17. The laminate of claim 1, wherein the one or more
transparent resin layers have a filtering function of
filtering at least one region selected from whole region,
near-infrared region and visible light region of

electromagnetic waves.
18. The laminate of claim 3, wherein the one or more

transparent resin layers have a filtering function of

filtering at least one region selected from whole region,
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near-infrared region and visible light

electromagnetic waves.

19. A display apparatus comprising a

surface having the laminate of claim 1

20. A display apparatus comprising a

surface having the laminate of claim 3
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