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which forms optical parts, such as light polarizing sheets
. for example, which are used by being stuck onto the liquid

crystal cell of a liquid crystal display.

Description. of the Prior Art

Light-polarizing sheets can be used by being stuck onto
the liquid crystal cells of liquid crystal display devices
(LCD). " A pressure-sensitive adhesive layer is formed on one
surface of the light-polarizing sheet for sticking to another
optical part such as a liquid crystal cell for example
(hereinafter, such optical parts are typified by "liquid
crystal cell"), and a release sheet is stuck onto this
pressure-sensitive adhesive layer. Furthermore, a protective
sheet (protective film) constructed with a protective sheet
base material and a pressure-sensitive adhesive layer is
stuck onto the other surface of the light-polarizing sheet
which is positioned on the opposite side to the pressure-
sensitive adhesive layer of the light-polarizing sheet, in
order to protect the other surface of the light-polarizing

sheet,

In this case, the light-polarizing sheet is used by
peeling off the release sheet, sticking the exposed pressure-
sensitive adhesive layer to a liquid crystal cell and then

peeling off the protective sheet.

A base material of the light-polarizing sheet used on
such a liquid crystal cell generally has a triple-layer
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.struCture with a PVA based polarizer sandwiched between two



In this case, the light-polarizing sheet is used by peeling off the rel ease
sheet, sticking the exposed pressure- sensitive adhesive layer to a liquid
crystal cell and then peeling off the protective sheet. A base nmaterial of
the light-polarizing sheet used on such a liquid crystal cell generally has
atriple-layer structure with a PVA based pol ari zer sandw ched between two
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adhesi ve, defects such as air bubbles generated wthin the
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adhesi ve | ayer manth nagliidicefdneinhbridehdd ke are liable to occur. In.the
past, the two-liquid crosslinking-type pressure- sensitive adhesives which

have a hi gh pressure-sensitive adhesive strength and a high shear strength
have been used afence, when such a light-polarizing sheet having the

base material is stuck onto a liquid crystal cell with a
pressure-sensitive adhesive, defects such as air bubbles
generated within the pressure-sensitive adhesive layer,
lifting of the pressure-sensitive adhesive layer and peeling
off and the like are liable to occur.

In the past, the two-liquid crosslinking-type pressure-
sensitive adhesives which have a high pressure-sensitive
adhesive strength and a high shear strength have been used as
the pressure-sensitive adhesive which forms the pressure-
sensitive adhesive layer in order to prevent these problems
from arising. By using a pressure-sensitive adhesive of this
type, 1t has been possible to provide improvement in respect
of the problems such as the lifting and peeling which are
caused by contraction of the base material of the light-
polarizing sheet. On the other hand, however, since the
contractile stress of the base material of the light-
polarizing sheet cannot be absorbed and alleviated by the
pressure-sensitive adhesive, the distribution of the residual
stress in the base material of the light-polarizing sheet
becomes uneven. In particular, stress is likely to be
concentrated in the outer peripheral portion of the base
material of the light-polarizing sheet. As a result, there
is a problem in that so called "white marking” is liable to
appear with TN (TFT) liquid crystal cells and color
unevenness is liable to appear with STN liquid crystal cells.
Here, it should be noted that "white marking"” means a
phenomenon that a black non-transparent portion of a liquid
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cell. SUMVARRich tag reNENVeOthe stress which is produced by the
contraction or shrinkage of the base material layer and with

which stress concentration can be minimized, while firm

bonding with respect to the base material layer being
maintained. In particular, an object of the present
invention is to provide a pressure-sensitive adhesive sheet
with which occurrence of the white marking and color
unevenness of liquid crystal cells can be suppressed.

In order to achieve the above-mentioned object, the
present invention is directed to a pressure-sensitive
adhesive sheet which comprises a base material layer; and a
pressure-sensitive adhesive layer which contains a pressure-
sensitive adhesive composition and a plasticizer, wherein the
weight-average molecular weight of the main polymer of the
pressure-sensitive adhesive composition of the pressure-
sensitive adhesive layer is 600,000 to 2,000,000. '

According to the present invention having the above
structure, there is no occurrence of lifting or peeling of
the pressure-sensitive adhesive layer from the base material
layer. Further, since the pressure-sensitive adhesive layer

relaxes the stress caused by contraction or shrinkage of the
base material layer, it is possible to relieve the local
stress concentrations at the ends of the pressure-sensitive
adhesive sheet. Consequently, this has the effect of
suppressing the phenomena which are produced by the uneven
stress distribution in the base material layer, such as the
white marking with TN (TFT) liquid erystal cells and the
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modulus after 100 seconds G(lOO) of the pressure-sensitive
adhesive layer is 1.0 x 10° to 6.0 x 10° [dyn/cmZ].

Furthermore, it is also preferred that the amount of the
said plasticizer added is 0.1 to 60 parts by weight with
respect to 100 parts by weight of the pressure-sensitive
adhesive composition.

Moreover, in the preferred application of this present
invention, the base material layer is a plate-like optical
component.

. Other objects, structures and advantages of the present
invention will be apparent when the following detailed
description of the preferred embodiments will be considered
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view which shows a first
embodiment of a pressure-sensitive adhesive sheet according
to the present invention; and

Fig. 2 1s a cross-sectional view which shows a second
embodiment of a pressure-sensitive adhesive sheet according
to the present invention.



suppressi ng the phenonena which are produced by the uneven stress
distribution in the base material |ayer, such as the white marking with TN
(TFT) liquid crystal cells and the 4 col or unevenness with STN |iquid
crystal cells for exanple. Furthernore, in this pressure-sensitive adhesive
sheet, it is possible to obtain the the above results with a relative
sinple | ayered structure, and therefore Its production is easy. In this
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apparent whes the hebbemtnNgndeheibfd in which the pressure-sensitive
adhesive sheet is used as a light-polarizing sheet which is

to be stuck to a liquid crystal cell. As shown in the
drawing, the adhesive sheet 1A of the invention is mainly
used for sticking onto a TN (TFT) liquid crystal cell. The
pressure-sensitive adhesive sheet is constructed from a base
material layer 2, a pressure-sensitive adhesive layer 3
having one side which is joined to the base material layer 2
and the other side opposite to the one side, a release sheet
4 which is stuck to the other side of the pressure-sensitive
adhesive layer 3.

The base material layer 2 in this embodiment is formed
into a light-polarizing sheet (sheet-like optical part), and
it has a triple layer construction which, for example,
includes the PVA-based polarizer inserted between two
triacetylcellulose films.

The base material layer 2 itself has low dimensional
stability with respect to changes in the environmental
conditions, and in particular it has a nature such that it
contracts and thereby the dimensions become smaller when it

- is subjected to high temperature, or high temperature/high
humidity conditions.

The pressure-sensitive adhesive layer 3 is mainly formed
of a pressure-sensitive adhesive (pressure-sensitive adhesive
composition), and a plasticizer for plasticizing the adhesive
composition.



descrisption of .the preferred enbodinents will be considered taken in
conjunction with the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a cross-sectional view which shows a first enbodi nent of
a pressure-sensitive adhesive sheet accord&d ng to the present invention; and
Fig. 2 is a cross-sectional view which shows

a second enbodjﬁgnt q@ha
pressur e- sensi ti Vs dffestie makeriaksofen nida (?I‘ter?eg“ﬁ?ee'ﬁ?ﬂs{i ¥higdpesive g

DETAI LED DESGH SR Fend it RREFERIRESL H/EESApIs T3 o ef rad twhiiclprefierred
enbodi ments of a pressure- sensitive adhesive sheet accaording to the
present inver®i%h hit§ ‘b%n%i'%%‘&??%éd X W?e‘i‘“&bﬁc'z’atsoecf@er fded

d;aw@ngs. Fﬁgbnéﬁﬁ§WéigﬁnfﬁF$@§ti@@ﬁy1yéfhugﬂﬂ(ﬁreﬁﬂnmeisénstmiﬁmmodinEnt

of a pressure.sensitive | ve_sheet cor di 1 | t 1,00,
"n wntch  neetatne Db EThESaErEEof TRl el e VAR

| i ght - pol aritheng teeatamtbehusedt 0 Amosg udkese aglhasjves criists cell. As
shown in the dr.aw | t JHW i | Lnly used
for sticki nd) a&nﬁ%%’?%&?ﬁ%.&f@%&% %%ﬁ%%%@sﬁ%ﬁ%ﬁi tive
adhesi ve shemngiticomsadhesbdesraneaused assits maln gapposigion.

pressure-sensitive adhesive |layer 3 having one side which is joined to the

base material |ayer 2
The acrylic-based pressure-sensitive adhesives are

formed of polymers or copolymers in which a main monomer
component of low Tg which provides the adhesive properties, a
comonomer component of high Tg which imparts adhesive
properties and cohesive strength, and a functional group
containing monomer for crosslinking and improving the
~adhesive properties are contained as main components.

As for examples of the main monomer component, alkyl
esters of acrylic acid such as ethyl acrylate, butyl
acrylate, amyl acrylate, 2-ethylhexyl acrylate, octyl
acrylate, cyclohexyl acrylate and benzyl acrylate and the
like, and alkyl esters of methacrylic acid such as butyl
methacrylate, 2-ethylhexyl methacrylate, cyclohexyl
methacrylate and benzyl methacrylate and the like can be
cited.

As for examples of the comonomer components, methyl
acrylate, methyl methacrylate, ethyl methacrylate, vinyl
acetate, styrene and acrylonitrile and the-1like can be cited.

As for examples of the functional groups containing
”ionomer components, carboxylic acid group-containing monomers
such as acrylic acid, methacrylic acid, maleic acid and
itaconic acid, hydroxyl group-containing monomers such as 2-
hydroxyethyl (meth) acrylate, 2-hydroxypropyl (meth) acrylate
and N-methylolacrylamide, acrylamide, methacrylamide,
grycydylamide and the like can be cited.



and the other side opposite to the one side, a release sheet 4 which is
stuck to the other side of the pressure-sensitive adhesive |ayer 3. The
base material layer 2 in this enbodinent is forned into a |ight-polarizing
sheet (sheet-like optical part), and it has a triple |layer construction
whi ch, for exanple, includes the PVA-based polarizer i nserted between two
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As for examples of the rubber-based pressure-sensitive
adhesives, natural rubber-based, isoprene rubber-based,
styrene-butadiene-based, regenerated rubber-based and
polyisobutylene-based materials can be cited. Further, block
copolymers which contain rubber such as styrene-isoprene-
styrene and styrene-butadiene-styrene systems can also be
cited.

As for examples of the silicone-based pressure-sensitive
adhesives, dimethylsiloxane and diphenylsiloxane-based
materials can be cited.

The pressure-sensitive adhesives such as those described
above can be used in the form of crosslinking type. 1In this
case, various crosslinking agents such as epoxy-based
compounds, isocyanate-based compounds, metal chelate
compounds, metal alkoxides, metal salts, amine compounds,
hydrazine compounds and aldehyde-based compounds and the like
are useg for crosslinking. Further, the method involving
irradiation with radioactive beams can also be used. These
methods can be selected appropriately in accordance with the
type of functional groups for example.

As for the pressure-sensitive adhesive that constitutes
the pressure-sensitive adhesive layer 3, one with a high
molecular weight (degree of polymerization) is used in order
to maintain firm bonding between the pressure-sensitive
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mudulus of the pressure-sensitive adhesive layer 3 increases
while the flexibility thereof decreases, and thereby it
becomes unable to sufficiently absorb and relax the
contraction stress of the.base material layer 2. As a
result, it is difficult to obtain white marking and color
unevenness prevention effects.

Moreover, the pressure-sensitive adhesives of this type
are preferably those which have a property that transmits
light (and especially those which are substantially
transparent or semi-transparent).

Plasticizers are added to the pressure-sensitive
adhesives as described above. In this case, since the
pressure-sensitive adhesive 3 has appropriate elasticity and
flexibility and therefore it can absorb and relax the
contraction stress of the base material layer 2 as described
above, it becomes possible to prevent the white marking or
color unevenness from occurring.

As for examples of such plasticizers, esters such as
phthalic acid esters, trimellitic acid esters, pyromellitic
acid esters, adipic acid esters, sebacic acid esters,
phosphate esters and glycol esters and the like, process oil,
liquid polyethers, liquid polyterpenes and other liquid
resins can be cited. In this case, just one of these, or a
mixture of two or more types, can be selectively used.
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crosslinking type. In this case, various crosslinking agents such as
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according to conditions such as the type of adhesive, its
composition and its molecular weight. Normally, with respect
to 100 parts by weight of adhesive (adhesive constituent), it
is preferably 0.1 to 60 parts by weight, more preferably 1.0
to 50 parts by weight, and even more preferably 2.0 to 40
parts by weight. If too little plasticizer is added, the
elastic modulus of the pressure-sensitive adhesive layer 3
increases while its flexibility decreases when, for example,
the molecular weight of the adhesive is comparatively large.
As a result, it becomes unable to sufficiently absorb and
relax the contraction stress of the base material layer 2,
thus making it difficult to obtain white marking and
discoloration prevention effects. On the other hand, if too
much plasticizer is added, this can give rise to degradation
of properties such as cohesion breakdown of the pressure-
sensitive adhesive layer 3 when, for example, the molecular
weight of the adhesive is comparatively small. As a result,
the bonding of the pressure-sensitive adhesive layer 3 with
respect to the base material layer 2 also decreases.

Further, in addition to the plasticizers, various
additives such as ultraviolet absorbers and anti-ageing
agents, for example, can be added, as required, to the
pressure-sensitive adhesive. '

As for the pressure-sensitive adhesive layer 3, it is
preferred that the layer has the following physical property.

The shear elastic modulus of the pressure—sensitive
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stress of the basgemp{@rislid 3y the SBe&r elastic modulus is too high,
there is a decrease in the effect that relieves (absorbs or
disperses) the stress which has been produced by the
contraction or expansion (hereinafter, "contraction" means
"contraction or expansion™) of the base material layer 2 to
prevent local concentration of the residual stress from being
caused. On the other hand, if the shear elastic modulus is
too low, cohesive failure or boundary surface failure are
liable to occur.

Further, the relaxation elastic modulus of the pressure-
sensitive adhesive layer 3 is preferably determined as
follows. Here, the relaxation elastic modulus is represented
with the value G(t) in the formula of o(t) = G(t) vo. Here,
"t" represents a time elapsed from the application of a fixed
strain yo, and "o(t)" represents the stress at that time.
Further, "o(t)" is considered to be proporpional to "vo". 1In
the invention, "t" is taken to be 100 seconds.

Namely, the relaxation elastic modulus G(100} after 100
seconds of the pressure-sensitive adhesive layer 3 is
preferably from 1.0 x 10® to 6.0 x 10° [dyn/cm®], and most
desirably from 2.0 x 10% to 5.0 x 10° [dyn/cm®]. If  the
relaxation elastic modulus is too high, there is a decrease
in the effect that relieves (absorbs or disperses) the stress
which has been produced by the contraction or expansion
(hereinafter, "contraction" means "contraction or expansion”)
of the base material layer 2 to prevent local concentration



result, it is .difficult to obtain white marking and col or unevenness
prevention effects. Mreover, the pressure-sensitive adhesives of this type
are preferably those which have a property that-transmts |ight (and
especially those which are substantially transparent or sem -transparent).
Pl asticizers are added to the pressure-sensitive adhesives as descri bed
above. In this case, since the pressure-gansitive adhesive 3 has
appropriate elasticity and flexibility and therefore it can absorb and

rel ax the c@#t thet reridupdss tyessndromsbefngerriseday e the addiay dwmd.,

above, it bggowpe PeIakht®ohO ela@4aR! mbag1We 18 HBOKI1BE,0cot@sdlvdinevenness
fromoccurrin or exanpl es of such plasticizersg, esters such as

. As for I
phthalic acf&gégférQF bPRREpKrY surigicg £8idnse ByfordPPlE tadFWsters,

adipic acid esters, sebacic acid esters, phosphate esters and glycol esters
and the like, praqce oil, liquid. palyether i qui.d | yt er penes._and ot her
liquid resins ca anBSiPEBSGP% FWP§%&§§8F'j§§F 5%318f%?héb§,95naf%ﬁ G e
of two or noaesedpey, thanslteesasl eeliaxaltyonséd. pref@rAbliyod eslse than 5.0%,
pl asti ci zer I E ferr t hat  t hey,have,gegd conpatibility or nutua
solubility %PFh&Pké §?§586P§iy52ﬁ89t?v %agﬁegrgg'and have properties that
can transm t
As for the method for forming the pressure-sensitive
adhesive layer 3, general coating methods, and especially the
lamination method with transfer, can be cited.

The coating liquids used in the coating methods as
typified by the lamination method with transfer may be
organic solvent-based or emulsion-based, and they may also be
aqueous solution type pressure-sensitive adhesives.

Further, as for other method of forming the pressure-
sensitive adhesive layer 3, the extrusion method using a die
or the like can be cited.

No particular limitation is imposed upon the total
thickness of the pressure-sensitive adhesive layer 3 (the
thickness of the pressure-sensitive adhesive layer after
being dried). However, in a case where the pressure-
sensitive adhesive layer according to the present invention
is used in an application such as this embodiment, the
thickness of the pressure-sensitive adhesive layer after
being dried is preferably set to 3 to 400 um, more preferably
set to 5 to 150 um and most preferably set to 10 to 90 um,

Any types of release sheets can be used for the release
sheet 4 which is stuck onto such a pressure-sensitive
adhesive layer 3 as described above. For example, it is
possible to use release sheets which have a base material
formed from a film which is formed of various resins such as
polyethylene terephthalate, polybutylene terephthalate,



dight, (especially those which are substantially transparent or

sem -transparent). The anount of plasticizer to be added is determ ned
according to conditions such as the type of adhesive, its conposition and’
its nmol ecular weight. Normally, with respect to 100 parts by wei ght of
adhesi ve (adhesive constituent), it is preferably 0.1 to 60 parts by

wei ght, nore preferably 1.0 to 50 parts %3 wei ght, and even nore preferably

2.0 to 40 pﬁbl?cb&‘b&’ﬁh%t or! bois}arbnatéeopl eﬁél mzer i $nadded, at Base!l astic
nodul us of t sure-sensitive esi v ases while.its

P exi by |1 yBABEF4aLestvFanoars: LERANBAALoRNbaNEF Lol ALLAEPR! 18V oFRe (ot
ad][l]gesi ve ifsﬁognai%t tngl ﬁr%aﬁﬁ.ﬁt@s)Aisafbﬁﬁéﬂtontb bﬁéoa?ﬁ::ﬁaabbartfacf |
suf ficien absor nd, rel ax ntr i on ress o e base eria
ayer 2ot nbbSRERE AT ERaTE FeubE FECBBRSRNEANERE RAPRPRECIAGLALELS or ot on
prevention el@hestise Qayehe3ot her hand, if too nuch plasticizer is added,
this can give rise to degradation of properties such as cohesi on breakdown

of the pressure- sensitive adhesive |ayer 3 when, for exanple, the
mol ecul ar wei ght Foftheemadhesalthosghonptr showel inshiae| drawingsesal t,; t he

bondi ng of @P8t§£e§§ar§néses g£3€E@@pgéi¥f1$?g§%y3b&ﬂgbuéﬁssﬁe§ et he base

mat eri al s0 decrea fon to the ast|C|zers
vari ous addﬁﬁrﬁégesﬁﬁheasunfﬁﬁavpbléhea©B@¢%EF% %h@eah©|thgepﬁgsﬁgéﬂts for

exanpl e, ca@eﬁgiaﬂésdadﬁési@gumﬁér 59 bPecpé B enseEst a1 Veapehesive. As
for the pressure-sensitive hesive layer 3, it
Figure 2 is a cross-sectional view which shows a second

embodiment of the present invention, in which a pressure-
sensitive adhesive sheet of this invention is used as a
light-polarizing sheet which is to be stuck onto a liquid
crystal cell. The pressure-sensitive adhesive sheet 1B shown
in the drawing is one which is mainly used for sticking onto
STN liquid crystal cells. The pressure-sensitive adhesive
sheet 1B has the same construction as that of the pressure-
sensitive adhesive sheet 1A described above, excepting that a
phase difference sheet 5 and a pressure-sensitive adhesive
layer 6 (second pressure-sensitive adhesive layer) are
provided between the pressure-sensitive adhesive layer 3 and
the release sheet 4.

The pressure-sensitive adhesive sheet 1B forms a light-
polarizing sheet with which elliptically polarized light is
obtained as a whole due to the provision of the phase
difference sheet 5. The phase difference sheet.s is joined
to the side opposite to the base materia; layer 2 of the
pressure-sensitive adhesive layer 3. The phase difference
sheet 5 is an optical compensation sheet for improving the
viewing angle characteristics of the display color and the
display contrast of the liquid crystal cell, and it may be,
for example, a 1/4 wavelength sheet or a 1/2 wavelength
sheet. A single layer product, or a laminate product, of
uniaxially oriented polymer film, or films, such as



preferred. that. the layer has the follow ng physical property. The shear

el astic nodul us- of the pressure-sensitive 10 adhesive layer 3 is
preferably of an extent such that neither cohesive failure nor boundary
surface failure occur as a result of th®3shear stress which is produced by
the contraction, for exanple, of the base material layer 2. In this

enbodi ment ,palxkcarianatd aniokyanddla bs, i polywsixrens orarolysuhione defonf

from4.0 x épa‘il R, 2 l'][eerdge:idf&‘ [&5&%11 %gﬁﬁf@f@@f%é@& sn the

order of fron1 [err e ratro of the
shear elastic nDdqus |s t oo high, there Is a decrease in the effect that

relieves (absor b dsRffSeSind hite V€ LAY Beefs PjOAVEEoRYLhEE

contraction OI’ expans! Qn ( her ei na COI’]t raction" nmeans "contraction or

expansi on" )SWifaqfe W i (4?9%“1‘?5@%4 on 1114, QRRAF L f9 1A% R etl® at i on of

the resi duqireﬁgms‘dmﬁewgamﬁ@b Ry dhes dtheyhdasithsd fdifie Sogas
el astic nodyl us i Iom/ coheS|ve fajilure oy, boundar sur gfe ailure
15%; t

are |iabl e YDt CSTYRETRR %Wﬁmﬁéﬁﬁﬁ'%? Qrme
pressure- Sana ta \sarmitaesmamex} Avaid Xklie nmtm‘zeiraiblfgrdietvﬂﬁmmwt abs f ol | ows.

Here, ihe (@Al LAY it B dhd 54 S AG W e pAlERAL) T
sensitive adhesive layer 3 described earlier. Further, the
pressure-sensitive adhesive layer 6 may be constructed with a
laminate body of a plurality of layers, and in particular it
may have a similar construction to the pressure-sensitive

layer 3 described earlier.

A release sheet 4 as described earlier is stuck onto the
surface which is positioned on the opposite side to the phase
difference sheet 5 of the pressure-sensitive adhesive layer
60

With the pressure-sensitive adhesive sheet 1B having the
above-described construction, the pressure-sensitive adhesive
layer 3 maintains its bonding strength with the base material
layer 2 even if any contraction of the base material layer 2
occurs, thereby lifting and peeling are effectively
prevented. Further, at the same time, the pressure-sensitive
adhesive layer 3 relieves (absorbs or disperses) the stress
which is produced as the base material layer 2 contracts, so
that local concentration of the residual stress can be
prevented. Hence, in a case where the pressure-sensitive
adhesive sheet 1B is used by being stuck onto an STN liquid
crystal cell, the occurrence of the color unevenness is
prevented or suppressed.

In each of the embodiments described above, a light-
polarizing sheet has been used for the base material 2, but
the invention is not limited thereto and it may be some other



“t" represents a tine elapsed fromthe application of a fixed strain [err],
and "[err](t)" represents the stress at that tine. Further, "[err](t)" is
considered to be proportional to "[err]". In the invention, "t" is taken to
be 100 seconds. Nanely, the relaxation ¥ astic- nodul us G 100) after 100

seconds of the priisure i iltlve adhesjve layer 3_.is Erefer fron11.0 X
[err] to 6SBeRtTLiike PRY rPFFFSanéuﬁbsFSdéé RBBLYZeFonf2P a§ [err] to
5.0 x [erraifﬂyﬁébeérblemehk (1Vhew@ebaéﬁgmnnsﬁbastlQ/uodubusengthoo hi gh,

there is a eagse in th ffect ,that relieves (absorbs o erses) t he
i ress wh ERCRECTBECARAIBAsden to) LERE -LBTRLIRE oheBRRE, LanEPERTS
(herei naf t eLeménonbraat spphtawaous’ ¢dghtacbtasing elparatdnd)y ahyt b€ hase

mat eri al Igxgiegﬁtggggﬁﬁggéahgﬁaﬁa%%ncentration of t he residual stress

from bei ng Caus if the relaxation elastic nodulus is
too | ow, cohesive failure or boundary surface failure are Iiable to occur.

[0 the present pabebiRgls tlifel Bredsitel 8gngoRt (EChAARSIUSEeRYS B

stress relaxation i s Ere erab and nore preferab y
0.1%to 4.5hdsatnyentina ﬁﬁ?hﬁ@tfdﬁmﬁéﬁdlﬁg th@sprEbéehea§én§$§ﬂvbYadheS|ve

layer 3, gﬁgfﬁ%esﬁﬁék'aﬂtgeiﬁaﬁid %??s%ﬁ@eethEYahHethégb”ﬁhi@H gekhod with

transfer, can cited he coatin ds used he coating nethods as
typified b?s?ﬂeipaﬂ?ﬁbFﬁénPﬁﬁﬁﬁoH PhaFPaH§P€riﬁa9tB§r applications.

Namely, this invention can be preferably applied to pressure-
sensitive adhesive sheets in which deformations such as
expansion, contraction and warping and the like are liable to
arise in a base material layer thereof in response to changes
in the environmental conditions, such as temperature and
humidity.

[Examples]
The present invention is described in more detail below
by means of practical examples.

{Example 1)

A pressure-sensitive adhesive layer was formed on one
side of a light-polarizing sheet base material which forms a
base material layer using a lamination method with coating
and transfer, and then a release sheet was stuck onto the
pressure-sensitive adhesive layer, to provide a pressure-
sensitive adhesive sheet (dimensions: length 80 mm x width
150 mm) of this invention which has a construction as shown
in Fig. 1. The structure of each layer in this case was as
indicated below.

(1) Base Material of the Light-polarizing Sheet
Composition Material: Triple layer laminate comprising
triacetylcellulose film;
polyvinyl alcohol film; and
triacetylcellulose film



organi.c saql vent-based or enul sion-based, and they may al so be aqueous
solution type pressure-sensitive adhesives. Further, as for other nethod of
form ng the pressure- sensitive adhesive |ayer 3, the extrusion nethod
using a die or the like can-be cited. Noiparticular limtation is inposed
upon the total thickness of the pressure-sensitive adhesive |ayer 3 (the

t hi ckness of t helh@E8F%-sensitive adk@Bid® | ayer after being dried).
However, in a case where the pressure- sensitive adhesive |ayer according
to the presg

sent invention is used in an application such as this enbodi nent,
the thi cknes®) of q?ﬁ§ﬁﬁ%ﬁ§ﬁﬁ%&§i&%iQéh&?iﬁ%u%ﬁXﬁ¥I ayer after being dried is
preferably set tCompdgithidhdgerr], nore preferably set to 5 to 150 [err] and
nost preferably t.to 10 to 90,[grr]. Any types af release eets can be
used for the rel [2{1}53@1 sﬂ?ée‘{mezlrvﬁﬁ cﬁ"? sp%?%%‘ff%rﬁedlsgfc{yea %@%‘iﬁ%j sensitive
adhesi ve | ayer Amsadeddre kel dibester s ek grgdlymen tofl ytpki &teylatesef

rel ease sheets | Y i f fd '
formed of vari O‘l’ﬁg %s%s%éﬁc‘ﬂ%@‘%’%%ﬁ%%gfﬁ%mgﬁ (Régf’% 0 §%{E§F%Fle
t er epht hal at e, Wetﬁhqnﬂﬁﬁnﬂaﬂnmnkﬁinqnﬂﬂﬁﬁghtﬂﬁyknahqu$Ilk%gbl O08uch a

base material, gperlaassiePe coated layer (a silicone layer) (not shown in

the drawi ngs) is forned onto the contact surface .
Trioctyl trimellitate of 7 parts by weight with respect

to 100 parts by weight of the main polymer
[Cross-1inking agent]
Trimethylol propane tolylene diisocyanate of 0.1 parts
by weight with respect to 100 parts by weight of the
main polymer
2. Production Method
An adhesive solution containing the above compositions
was prepared. This solution was applied to the same film as
the release sheet described below, and then it was dried such
that the thickness of the pressure-sensitive adhesive layer
after being dried becomes 30 um. Thereafter, thus obtained
film was transferred to one surface of the polarizing panel
base material by means of a transfer method. It was then
aged at normal temperature for one week.
3. Conditions and characteristics of the pressure-sensitive
adhesive layer (shown in the attached Table 1)

(3) Release Sheet
Constituent materials:
Polyester film, silicone treated on one side
(SP PET38, manufactured by Lintec Corporation)
Thickness: 38um

(Example 2)
An pressure-sensitive adhesive sheet was produced in the
same way as in Example 1, except that the composition of the

pressure-sensitive adhesive layer was as follows.



thereof which s to be attached to the pressure-sensitive adhesive |ayer 3.
Furt hernore, although not shown in the drawi ngs, a protective sheet
(protective film nay be stuck onto the surface (the surface on the
opposite side to the pressure- sensitivggadhesive |ayer 3) of the base
material |layer 2. Figure 2 is a cross-sectional view which shows a second
enbodi ment of t H¥adne podymery aft ithe nressunsrsensiddsie @adhesisial ve

adnesi ve sheet gl TS 1R/l PTbd S 3k AP g bl oROMALy ko NaRe W Of

is to be stuck onto a |Ig;;ﬁl cryst
sheet 1B shown 9% P8 t&

pressure-sensitive a

g i ghorrnduacaylils aild plusedards i dai&hont o

es| ve

STN l'i quid CWS%'ig@ﬁﬂ-'a&r-erﬂ”gfb ﬁdcﬁlsédﬂl%rsmg&ﬂtvﬁwfidﬁ%w IS,W.O% has the
sanme constructl?ggas that of the pressure- sensitive adhesive sheet 1A

descri bed above Fé2sq}Gi®§ihat a phase difference sheet

5 and a

lor ESS;JI’ e-sensit D\é@ﬁt@&l\lﬁﬂﬂyeﬁi@dﬁe&wct @_raejtsuwa?]mlfgﬁﬁ ?ﬁ&ﬂﬁhgsi VS )
ayer) are provide tween the pressure-sensitive,adhesive l.ayer 3 and the
rel ease sheet 4.1'9‘?95"3'? Yﬁ’s[}roé{]?e#sqst ist\?ewaeaﬁgéﬁ \95 H@etm o] X1 ght -

pol ari zi ng shee{ Cwiotsis ~aHindkti g ldgeritclal |y pol arized |ight
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is obtained as a
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€ base

| ayer 2 of the pyewedebtsarigi inaspeditediosd 00aparts. byhavreiighde ofi fther ence
sheet 5 is an ogh'ﬁa?o gnsation sheet for inproving the view ng angle

characteristics of the display color and the

{Example 3)

An pressure-sensitive adhesive sheet was produced in the
same way as in Example 1, except that the composition of the
pressure-sensitive adhesive layer was as follows.

{Main polymer of the pressure-sensitive adhesive]

An acrylic acid ester-based polymer of butyl acrylate of

95 parts by weight and acrylic acid of 5 parts by weight

Weight-average molecular weight Mw: about
[Plasticizer]

1'800'000

Liquid polyether of 10 parts by weight with respect to

100 parts by weight of the main polymer
[Cross-1linking agent]
Trimethylol propane tolylene diisocyanate

of 0.08 parts

by weight with respect to 100 parts by weight of the

main polymer

(Comparative Example 1)

An pressure-sensitive adhesive sheet was produced in the

same way as in Example 1, except that the composition of the

pressure-sensitive adhesive layer was as follows.
[Main polymer of the pressure-sensitive adhesive]
An acrylic acid ester-based polymer of butyl acrylate of
95 parts by weight and acrylic acid of 5 parts by weight

Weight-average molecular weight Mw: about
[Plasticizer]

2,100,000



di splay contrast of the liquid crystal cell, and it may be, for exanple, a

1/ 4 wavel ength sheet or a 1/2 wavel ength sheet. A single |ayer product, or

a |lam nate product, of uniaxially oriented polyner film or films, such as

13 pol ycarbonate, polyarylate, polystyrene or polysul fone, for exanple, can
be used for such a phase difference shdét 5. The pressure-sensitive

adhesi ve |ayer &4+ dqidied on the surface which is positioned on the

opposite side to the pressure-sensitive adhesive layer 3 of the phase
di ff erence sheetlOFosEtildnkisws geentdnsiti ve adhesive layer 6 is formed from

a single layer, 183dti 103 Yrcdhard ABMlend dl 1isDcsamuitd Gt My decd he

sanme as that cited for the pressure- sensitive adhesive | ayer 3-described
earlier. FurthePY #i¢dghteddihe raspaat 0 d80e8p¥Fe S Byered Qfe the

constructed w t hadn P13ades body of a plurality of layers, and in
particular it may have a simlar construction to the pressure-sensitive
| ayer 3 described earlier. A release sheet 4 as described earlier is stuck

onto the syCompardticte iExamslid iz)ned on the opposite side to the phase
O e e oS o b 2 R RSP b Ea, el e 1 i
construct i samet Wayprass dor Exsapdie ilve exctlepdi that the composition of the
pressure-sensitive adhesive layer was as follows.
[{Main polymer of the pressure-sensitive adhesive]
An acrylic acid ester-based polymer of butyl acrylate of
95 parts by weight and acrylic acid of 5 parts by weight
Weight-average molecular weight Mw: about 300,000
[Plasticizer] '
Di-2-ethylhexyl adipate of 30 parts by weight with
respect to 100 parts by weight of the main polymer
[Cross-1inking agent]
Trimethylol propane tolylene diisocyanate of 1.0 parts
by weight with respect to 100 parts by weight of the
main polymer

The conditions and characteristics of the pressure-
sensitive adhesive layer of the respective examples are shown
in the attached Table 1.

<Test 1>

The release sheets were removed from the above-mentioned
pressure-sensitive adhesive sheets of ﬁxamples 1 to 3 and
Comparative Examples 1 and 2, which were respectively fixed
by their exposed surfaces to both sides of the glass plates
for a liquid crystal cell in such a was as to form crossed
Nicols. These samples were subjected to environmental
conditions of 80°C ,'Dry, 1000 hours (first conditions) and
to environmental conditions of 60°C x 90%RH, 1000 hours
(second conditions), and the durability of the pressure-
sensitive adhesive sheet and the occurrence of white marking



tayer. 3 naintains its bonding strength with the base material |ayer 2 even
I f any contraction of the base material |ayer 2 occurs, thereby lifting and
peeling are effectively prevented. Further, at the sane tine, the
pressure-sensitive adhesive |ayer 3 religves (absorbs or disperses) the
stress which is produced as the base material layer 2 contracts, so that

| ocal conceBhenamepa éthanseSeéndMaansmies§VEen)beepeeenaméUedFEnce in a

case where the ghesedbe:enark ‘éﬁoﬁghfﬁ' ¥fe SEERACHE £alEg0abY Delng stuck

onto an STN liquid crystal cell occurrence the co unevenness S
prevented or suppressed. In each of the embodinents described above,

l'ight- polarizi mﬁ f@HQstrE§arEee@tU§ﬁaui@rbé %@é&%ﬂ@%eﬁhe' a@seEehehtee
invention is n i m.ted fhereto and iam4$sone ot her eet-like

opti cal pa?anggﬁéﬁ ggraﬁhﬁngpyééiliﬁypn% f2rarecad| EALhPWEL/ 4

wavel ength she@t : §62appeerangehchifge §@¢h ex@nPi£ting, | pOBL1ALt Bk NY

el enent (a Faraday spont aneous light-rotating el enent) or any
of a variety of opPPhgief%Pfgﬁgiogu?FﬁB?ﬁDre the pressure-sensitive

adhesi ve sheeté)ofAnhlappaaeancenchaﬁgeoéuéhraéeﬂﬂftﬁﬁbpspemminb are used
ont i cal par s wi chubb B, SafhXRIE EF' WGPV SHERGAM: o Ere veed I
A : Appearance change such as lifting, peeling or bubble
formation is fairly observed.
X : Pronounced appearance change such as lifting, peeling
or bubble formation is generated.

Also, the assessment standards for white marking in
Table 2 are as follows.
: No white marking is observed at all.
: Any white marking is barely observed.
: Some white marking is observed.

x P> OO

: Pronounced white marking is generated.

As the results in Table 2 clearly show, with the
pressure-sensitive adhesive sheets {(adhesive polarizing
plates) of Examples 1 to 3 of the present invention, it was
confirmed that they had superior durability and could
suppress the occurrence of white marking phenomena when they
were used by being fixed to liquid crystal cells.

Conversely, the pressure-sensitive adhesive sheet of
Comparative Example 1 had superior durability but there was
marked white marking. Further, with the pressure-sensitive
adhesive sheet of Comparative Example 2, the adhesive layer
peeled away from the polarizing base material, and it could
not withstand practical use.

(Examples 1' to 3', Comparative Example 1°')
A phase difference sheet (quarter wavelength sheet)



Nanely, this invention can be preferably applied to pressure- sensitive
adhesi ve sheets in which deformati ons such as expansion, contraction and
war ping and the like are liable to arise in a base material |ayer thereof
in response to changes in the environnenta conditions, such as tenperature
and hum dity. [Exanples] The present invention is described in nore detail

bel ow by nenasipk Bhécéuﬁﬁhcéxéﬂp%ﬁich(EX§€Ebﬁﬁ1§réFBh§%5%@5§T%T$eL;ZZ

rmed on one sid ari zing sheet

adhesi ve Iaggﬁ m%
mat eri al epLY aysssénﬁa?eFPAPaﬁsyéhee§|ﬁthChaﬁlﬁaﬁpoﬁhﬁe@m@@stph
coating andlayenséaee, pﬁﬁdiﬁéanwasrQh@é%epﬁéﬁéfeﬁﬁs ?hBCBtﬁ@EoshQ%ace of
pressur e- seg tiyve adgfﬁtve | ayer 8 ﬁﬁ?Vlde a pressure- sensitive
adhesi ve she f%?ﬁ%n §repgRgehes Kt A1 880the) PEESENES - nventi on
whi ch has asemﬂttiwetadheatvehmamernoflghelre§hecﬁivdctuéesQEee%%hSHQXQE in
this case wagy 1) Base Materi polar|2|ng
Sheet Cbnp05|té%%+ﬁh%ﬁ§é€€ 8$£8£®8& i?e?ﬁ a%? %%ﬁ%??gﬁ Exgmpl
triacetyl cedlamdseonpangtpveyEkapplel tohtd ﬁrb@mcandasrentﬁrglcelIuLose
film assemblies, pressure-sensitive adhesive sheets configuring
elliptical polarizers. Here, Examples 1' to 3' and
Comparative Example 1' respectively correspond to Examples 1
to 3 and Comparative Example 1, respectively.

In these cases, the phase difference plate and the
second pressure-sensitive adhesive layer were configured as
follows. '

(4) Phase difference sheet

Constituent material: Polycarbonate film (single layer)

Thickness: 60 um
(5) Second pressure-sensitive adhesive layer

Layer configuration: Single layer construction

Production method: A pressure-sensitive adhesive
solution was prepared with the same composition as the
pressure-sensitive adhesive layer in Example 1. This
solution was applied onto one surface of the phase difference
sheet, and it was then dried to form the second pressure-
sensitive adhesive layer (having a dry film thickness of
30um) .

<Test 2>

The release sheets were removed from the pressure-
sensitive adhesive sheets of the above-mentioned Examples 1°
to'3' and Comparative Examples 1' and stuck with the exposed
second pressure-sensitive adhesive layers onto both sides of
a glass plate for a liquid crystal cell in such a way as to
form crossed-Nicols. Thus obtained samples were left to
stand under the aforementioned first conditions and second
conditions and the occurrence of color unevenness was



15 Thi ckness . : 180 [err] (2) Pressure-sensitive Adhesive Layer
1. Conpositions [ Main polyner.of the pressure-sensitive adhesive] An -
acrylic acid ester-based polynmer of butyl acrylate of 95 parts by wei ght
and acrylic acid of 5 parts by wei ght Widght - aver age nol ecul ar wei ght M.
about 1,500,000 [Plasticizer] Trioctyl trinmellitate of 7 parts by wei ght
W th respeéﬁsﬁésﬁéovéaﬂﬁélﬁy wei ght of the main polynmer [Cross-1inking
agent] Trinethylol propane tolylene diisocyanate of 0 1 parts by wei ght
with respect to 100 parts by weight of the main poly 2. Pr oducti on
Met hod An adhesThe E58puitsnarens PWPnéntWéb&Bo3ea§§ﬁﬁb§ﬂt¢@n§hﬁas pr epar ed.
Thi's sol ut spaciegcappbhed to the same filmas the rel ease sheet described
bel ow, and then it was dried such that the thickness of the
pressure-sensitive adhesive |ayer after being dried beconmes 30 [err].

Thereafter, thugopbboenedthel Bkwasshenbsseanedrad esedsunf xablef 3t here

pol ari zi ng_pa ek base material by neans of a transfer nethod. It was then
aged at no?ﬁa? %ﬁ%ﬁrature for one week. 3. Condi ti ons and o
characteristi csGot Nbecplessunevsaneeki ¥8 adémsatealdyer (shown in the

attached Table 89:(§ﬁyF@%f8§eu§Q$85ness is barely seen.
A : Some color unevenness is observed.
X : Quite a lot of color unevenness is observed.

As is clear from the results shown in Table 3, it is
confirmed that when the pressure-sensitive adhesive sheets
{pressure-sensitive adhesive light-polarizing sheets) of this
invention from Examples 1' to 3' are used by being stuck onto
a liquid crystal cell the occurrence of color unevenness can
be suppressed.

On the other hand, there was pronounced color unevenness
with the pressure-sensitive adhesive sheet of Comparative
Example 1’

[Effect of the Invention]

As has been described above, with the pressure-sensitive
adhesive sheets of this invention there is no lifting or
peeling of the pressure-sensitive adhesive layer with respect
to the base material layer. Further, since the stress which
is produce by contraction of the base material layer is
relieved by the pressure-sensitive adhesive layer, the local
stress concentration at the edges of the sheet can be
reduced.

Consequently, this has the effect of suppressing the
phenomena which are produced by the uneven stress
distribution in the base material layer, such as the white
marking with TN (TFT) liquid crystal cells and the color



Constituent materials: Polyester film silicone treated on one side (SP
PET38, manufactured by Lintec Corporation) Thickness: 38[err] (Exanple 2)
An pressure-sensitive adhesive sheet was produced in the same way as in
Exanpl e 1, except that the conposition o% t he pressure-sensitive adhesive
| ayer was as follows. 16 [ Mai n pol ynme lof the pressure-sensitive

adhesi ve] Amexadntidss aelth esTRr1Dgeed eeyyrEl &é1byitHor agxymple. of 95 parts
by weight and acrylic acid of 5 parts by wei ght Wi ght-average nol ecul ar
wei ght My about 1,200,000 [Pl asticizer] D -2-ethyl hexyl adipate of 5 parts
by wei ght wth rRapderdardO0ipathe pyeseurdisaisitivenadheol yeesheets

[ Cross-1inki I hy] pl , pr.op; olyle ilS anate of 0.15
parts by mqg%ha%e{}%l‘?e&ép{e%' tJo‘Pl{'J% %é)l%fb%?/ %éei%ﬂoé é'e{ mai n pol yner
(Exanpl e 3)afarquegssionsdanssilve wiitiesa veebdfeite vielnpl o dlaxered the sane
vay as in EaTRlele, QHEPAndREtol§e COTRSIILOIbP 14 Neady eSS uUr e- sensi tive
adhesi ve | ayer was as ftoll ows. :
Finally, it should be noted that the present invention

is no way limited to the embodiments described above. The

scope of the present invention is determined only by the

following claims.



[ Mai n, pol ymer .of the pressure-sensitive adhesive] An acrylic acid
ester-based pol yner of butyl acrylate of 95 parts by weight and acrylic
acid of 5 parts by wei ght Wi ght-average nol ecul ar wei ght Mwv. about
1,800,000 [Plasticizer] Liquid polyether of 10 parts by weight with respect
to 100 parts by wéight of the main ponneFZ[C)oss-Iinking agent |

Trimet hyl ol propane tolyl ene difgpgygnpteof; 9 g8fparts—hy weight with
respect to 100 parts by wei ght o8 tthg N E’olygeL (Comparative Exanple 1)
An pressure-sensitive adhesive sEe t§ € dreducgd}in thejsame way as in
Exanmpl e 1, except that the conpogi {i@n| Jf It Re Qieﬁsure-sénsitive adhesi ve
| ayer was as follows. [Miin poliyfef ®f fﬁq r¢ssufe-sensifti ve adhesive] An
acrylic acid ester-based polynﬁrgb But yl Jacryl atp of 95}parts by wei ght
and acrylic acid of 5 parts by [ i ght - §ver pge nol ¢cul ar wei ght M
about 2,100,000 [Pl asticizer] =17 &No aqdedl [ G oss-1i pki ng agent ]
Trimethyl ol propane tolylene diliso¢yanate fof 0.1 parts -
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by weight, with respect to 100 parts by wei ght of the main pol yner
(Conpar ative Exanple 2) An pressure-sensitive adhesive sheet was produced

in the sane way as in Exanple 1,
pressure-sensitive adhesive |ayer was as follows. -

except that the conposition of the
[ Mai n pol yner of the

pressure-sensitive adhesive] An acryligscid ester-based pol ymer of butyl
acrylate of 95 parts by weight and ag

IL
Wi ght - aver age nol ecul ar wei ght Mw a%?utﬁ?%(c)

id of 5 parts by wei ght
, 000 [Pl asticizer]

Di - 2- et hyl hd
wei ght of th
tolyl ene dii

S

el

yer

X adl patg of 30 parts by wergnt
pr [ Cr é€6. Piynki ng age
Lopdibings e gf 1.0 FoRrOWMMES wei ght

W TIT Tespect
nt] Tri rBSIOXA0AH pr opane
M th refsel@¥lheuss 100 par

to—100
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t he

above- nenti nned_px-ess.u.ﬂ.ease.as.l_t.u.e_ad.heci ve sheets-of L Exanples 1 tQ and
Conpar ati ve Exg(gmg 1llande2, WVhich e respectigqel yj fixed their
exposed surflaces toslbot h spges of thgﬁgl ass pl at élds( for aliqfid crysfal
cell in such a was as §o fgrmdrossed N col s.| These spanpl'es were subj ect ed
to envi ronrrgrntFéF'"Ple % 8 O o O
| Example 3 @) Lo} O O
Comparative (& X O X
Example 1
Determination could Determination could
Comparative X not be made due to X not be made due to
Example 2 peeling off of the peeling off of the
pressure-sensitive pressure-sensitive
adhesive layer adhesive layer
TABLE 3
Environmental 80°C, Dry 60°C X 530%RH
Conditions for 100Chours for 1000hours
Items to be | Durability| Presence of Durability { Presence of
examined color unevenness color unevenness
Example 1° O O 0 ©
Example 2° O O o @]
 Example 3" O O O O
' Comparative. C X o) X
Example 1°




condi tions of 80[err] , Dry, 1000 hours (first conditions) and to
environnmental conditions of 60[err] x 90%RH 1000._hours-{second

conditions), and the durability of the pressure- sen3|t S|ve sheet
and the occurrence of white marking 18 phen %

transm ssivity) were exam ned. The results are ached Tabl e
2. Inthis regard, it should be noted that the assessnent standards for the
durablllty”. Tahle 2 are as follows. [&%] : No appearance change such as
lifting, p AT d AR ISy nati on occurs. [err] : Any appearance change
such as lifting, peeling or bubble formation |s barely observed. A :

Appear ance ,change such as. |ifti pegl i ble for t|on Is fairly
observed. #°: 085&ﬁ5é15eaﬁ§éhsrjaﬁgfee (,aﬁg’ﬁ’&g seu | iR 1ing or
bubbl e for matloa basge martairddl Almrtrmdassessrrent st andar ds for white
mar ki ng i n Tabl r s fall o whi t e .marki | S. observed at
all. [err] An§ éﬁ%s rl?eﬁlgﬁ\%vbéaraeq}{?s&ﬂrseerl\?g T ié]rcl'l]u‘f‘ﬁg) e white

mar ki ng i sPabseuvedsenSitﬁwmammaivm|ctomp|mriltling iandyenglastd c et he
results inyhabken? thleCHe1entIWWer¥dd ol cular weight of the main

polymer of the pressure-sensitive adhesive composition of

said pressure-sensitive adhesive layer is 800,000 to
2,000,000.

2. The pressure-sensitive adhesive sheet as claimed in
Claim 1, wherein the shear modulus of said pressure-sensitive
adhesive layer is 4.0 x 10° to 2.0 x 10° [dyn/cm?®].

3. The pressure-sensitive adhesive sheet as claimed in
Claim 1, wherein the relaxation modulus after 100 seconds
G(100) of said pressure-sensitive adhesive layer is 1.0 x 10°%
to 6.0 x 10°® [dyn/cm?].

4. The pressure-sensitive adhesive sheet as claimed in any
of Claim 1, wherein the amount of the said plasticizer added
is 0.1 to 60 parts by weight with respect to 100 parts by
weight of the pressure-sensitive adhesive composition.

5. The pressure-sensitive adhesive sheet as claimed in any
of Claim 1, wherein the said base material layer is a plate—
like optical component.

heet Has Been Reilaced

Hllll [ i




pressure-sensitive adhesive sheets (adhesive polarizing plates) of Exanples
1 to 3 of the present invention, it was confirnmed that they had superi or
durability and coul d suppress the occurrence of white marki ng phenonena
when they were used by being fixed to liquid crystal cells. - Conversely,
the pressure-sensitive adhesive sheet ofgConparative Exanple 1 had superior
durability but there was marked white marking. Further, wth the

pressure-s DSB@EOSBRECOWparatlve Exanple 2, the adhesive

llayer peel egp §¥§g r I terial, and it could not
W t hstand prac |ca% %g%éff£§9 ﬁ?ﬁéé?@g gEﬁBCb aratlve Exanple 1') A

phase d|fferenceAshééﬁsﬁqeaﬁﬁéﬁiﬁéveléﬁ@?ﬁigﬁe%h9et 1aoipafonguemebsur f ace

on which a §€f&@ﬂn£r@§§8r§ §§&ﬁi&'¥?y§€§§5é¥f1|fﬁﬁﬁ Phthés r gl ease sheet
attached onto the adhesive ¥er are provided was first prepared, The other

surface of ¢PeSpRASEL ﬂ?f?@?@ﬁ B ShecPrpESUreTkelnt bl YheaPiesis elazensh 1 | ve
adhesi ve Iawrj@inédﬂetdseéz@@cmie afeﬁﬁélrEa§@rt§d'EéxVﬁﬁdi'@ﬁéﬂez SHEEEE is
obtai ned in_the above: EK éz 3 and arative Exa égtl
to produce, %f%s%ﬁ‘f?F%da‘g% ‘f‘lg%g g?ﬁgiﬁﬁ Sheske %‘%&u’{ﬁel%*h%%t
configuri ngd estugkicato ptharotkes. si-&éefrtﬁxaﬁpé &radeé materiand Jospaz adf ve
Exanpl e 1' {ﬁéH§9é§¥§43;§§ﬁ§f§99gda&€eE%@%WH§§%9'3. As a main polymer

for constituting the pressure-sensitive adhesive layer 3, an

acrylic-based polymer is for example used, of which weight-

average molecular weight is 600,000 to 2,000,000. Further, a

plasticizer is added to the pressure-sensitive adhesive layer

3. According to the pressure-sensitive adhesive sheet, the

stress which is produced by contraction, for example, of the

base material layer'is relieved and stress concentration can

be reduced. In particular, white marking and color

unevenness of the liquid crystal cell can be suppressed.

Fig. 1



to 3 and Conparative Exanple 1, respectively. In these cases, the phase
difference plate and the second pressure-sensitive adhesive | ayer were
configured as follows. (4) Phase difference sheet Constituent nmaterial:

Pol ycarbonate film (single layer) Thickness: 60 [err] (5) Second
pressure-sensitive adhesive |ayer Layer configuration: Single |ayer
construction Production method: A pressyre-sensitive adhesive solution was
prepared with the sane conposition as the pressure-sensitive adhesive |ayer
in Exanple 1. This solution was applied onto one surface of the phase
difference sheet, and it was ¥henidried to fprmthe second pressure-
sensitive adhesive layer (having a dry filmthickness of 30[err]). <Test 2>
The rel ease sheets were renoved fromthe pressure- sensitive adhesive
sheets of the above-nentioned Exanples 1' to3'" and Co ﬁ ative Exanples 1’
and stuck with the exposed second pressure-sensitive Adhesive |ayers onto
both sides of a glass plate for a liquid crystal cel# in such a way as to
formcrossed Nicols. Thus obtai ned sanples were left to stand under the

aforenentioned firs ondl t i/ons/ andl SECoAd gonditfon d{ t he occurrence of
col or unevenness was ///i;/é;//j//j//i//i//j//;/{j/éf7%[__2
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20 assessed visually. The results are shown in Table 3 attached to the
specification. Mireover, the assessnent standards used in Table 3 were as
follows: [err] : No color unevenness is sgen at all. [err] : Any color

unevenness i s bar el en. lerr] :_Sone | or_ unevenness i g _obsgrved. x :
Qi to a1 SO AL G hoanalet | arbiethn” SEERHPLRERT (ufihe Theabel
shown i n Tantera;tidn i of canflightdpohariniing sheepr edhachesbrisd ttlve hilgesdve
sheets (pr - i tive adhesive |ight- polarqzit eet-a3~ef this )
inventionqﬁiﬁﬁf&anp es 1' to 3' are used by &Sﬁ&& Vil li quid
crystal cell the occurrence of color unevenndsg can be supprgsged. On the
ot her han%uzﬂﬁtg_ﬁedpsﬂmqm@ol or unevenngss:- %Y%?’
pressure-Sensitive adhesive sheet of Conpar atii Ve anple"1" . {[Effect of the
I nvention] As has been descri bed above, wth jt te—pres siltive

adhesi ve sheet grpf wikivs iofvetheonptbielems s depdrifdédig abovegel the oprébent

pr oS- SSRGS YR Bl £SBETL A TTe R gL |eKeL.
mat eri al |imweEmtiion dls éveprbyidbea [prsssums-swand it e adlhesiive shypet, whheh
| ocal can relieve the stress which is produced by the contraction or
shrinkage of the base material layer and with which stress
concentration can be minimized, while firm bonding with respect

to the base material layer being maintained. In particular, an

\_ object of the present invention is to provide a pressure-
sensitive adhesive sheet with which occurrence of the white

marking and color unevenness of liquid crystal cells can be
suppressed.

According to the invention in a first aspect, there is
provided a pressure-sensitive adhesive sheet, comprising:
a base material layer; and
a pressure-sensitive adhesive layer including a pressure-
sensitive adhesive composition and a plasticizer, the weight-
average molecular weight of the main polymer of the pressure-
sensitive adhesive composition of said pressure-sensitive
adhesive layer being in the range 600,000 to 2,000,000 and
o wherein the shear modulus of said pressure-sensitive adhesive
layer is in the range 4.0 x 10° to 2.0 x 10° [dyn/cm?] and/or the
relaxation modulus after 100 seconds G(100) of said pressure-
sensitive adhesive layer is in the range 1.0 x 10% to 6.0 x 10°
[dyn/cm?] .

According to the present invention having the above
structure, there is no occurrence of lifting or peeling of the
pressure-sensitive adhesive layer from the base material layer.
Furthermore, since the pressure-sensitive adhesive layer relaxes
the stress caused by contraction or shrinkage of the base
material layer, it is possible to relieve the local stress
concentrations at the ends of the pressure-sensitive adhesive



stress concentration at the edges of the sheet can be reduced.

Consequently, this has the effect of suppressing the phenonena which are
produced by the uneven stress distributigon in the base material |ayer, such
as the white marking with TN (TFT) quuié crystal cells and the color 21
unevenness with STN liquid crystal cells for exanple. Furthernore, in the.

pressur e- Ltive | eet.s. . | S.bnv | Lk i t
obtain th%ﬁgégr’eneﬁgﬂgﬁéggﬁgggl’tE&V\ln%{ hﬁ%érg gt ieé\;éefegélknpkg |Sa§’g’%§§sg“§uc% e,
and t her epbeaomesapwddedt | @rd Pradiiced-inaltihe unevtpustress rbistributtiame
present i B¥eRhieOhd Se NAavBYihi Mbgdrt O itp OLhEBRLS teeHarkiRE JRXHE TN he
scope of the present, invention is determ ned only by the tollow™ng clains.
22 [err] (TFT) liquid crystal cells and the color unevenness with STN
liquid crystal cells for example. Furthermore, in this pressure-
sensitive adhesive sheet, it is possible to obtain the above
results with a relative simple layered structure, and therefore

its production is easy.

It is preferred that the amount of the said plasticizer
added is 0.1 to 60 parts by weight with respect to 100 parts by
weight of the pressure-sensitive adhesive composition.

o

Moreover, in the preferred application of this present
invention, the base material layer is a plate-like optical
component.

Other objects, structures and advantages of the present
invention will be apparent when the following detailed
description of the preferred embodiments will be considered taken
in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
w Fig. 1 is a cross-sectional view which shows a first

embodiment of a pressure~sensitive adhesive sheet according to
the present invention; and

Fig. 2 is a cross-sectional view which shows a second
embodiment of a pressure-sensitive adhesive sheet according to
the present invention.
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23 TABLE 2 Environnent al 8o[err], Dr REPLA&EM&EM uzwni

60[ err] X90%:H Condi ti ons for 1000hour
for 1000hours Itens to be Durability Presenge 25 NOV 1997
Durability Presence of exam ned 9' Wi Narking

White Marking Exanple 1
Exanpl e 3 Conparative & e[
x Exanpl e 1 Det&FnfAE: tBR Pdas feibers, 1t 1s PregesT et Enah RN dav

Conpar at i V@ood compaxibility Bt meuaRdsolupil 0ty with thé pressur®- be
made due to Ex

f th
peel i ng of?eB?ggﬁgep?g§§ﬁF¥eséﬁélPPV% proBer{ieg Shat® %g' Widhsitive
adhesi ve |Bﬂ@ht (especially those whadhearaeshaseanfiauﬁy3ﬂiansva§yﬁeﬂ

[err] [err] Exanpte

80[err], {-t t). 60[ err] X909%RH Conditi ons
f or ICIIho gSemi-transparen for 1000hours Items to be
Durability Presence of Durability Presence of exam ned

fglr(r)]r légg\r/rgrge;'fhe amount of plasti.ci%ée)#?fouﬁ'gvgaagas 1@(me%uilined

0 Exanpl e &ccording to conditions such as fkertypenpdr adhesive, its
[err] BExanplfnodition and its molecular weight. Normally, with respect
to 100 parts by weight of adhesive (adhesive constituent), it
is preferably 0.1 to 60 parts by weight, more preferably 1.0
to 50 parts by weight, and even more preferably 2.0 to 40
parts by weight. If too little plasticizer is added, the
elastic modulus of the pressure-sensitive adhesive layer 3
increases while its flexibility decreases when, for example,
the molecular weight of the adhesive 1s comparatively large.
As a result, it becomes unable to sufficiently absorb and
relax the contraction stress of the base material layer 2,
thus making it difficult to obtain white marking and
discoloration prevention effects. On the other hand, if too
much plasticizer is added, this can give rise to degradation
of properties such as cohesion breakdown of the pressure-
sensitive adhesive layer 3 when, for example, the molecular
weight of the adhesive is comparatively small. As a result,
N the bonding of the pressure-sensitive adhesive layer 3 with
respect to the base material layer 2 also decreases,

Further, in addition to the plasticizers, various
additives such as ultraviolet absorbers and anti-ageing
agents, for example, can be added, as required, to the
pressure-sensitive adhesive.

As for the pressure-sensitive adhesive layer 3,
the layer has the following physical property.

The shear elastic modulus of the pressure-sensitive



24 \WHAT 1S CLAIMED IS 1. A pressure-sensitive adhesive sheet,

conpri si ng:
i ncluding a
wherein the

a base material layer; and a pressure-sensitive adheS|ve | ayer
pressure-sensitive adhesive nposition-and a pl astici zer,
wei ght - avet age nol ecul ar weight of the main - polynmer of the

essure-sensitive adhesl ve sheet

pressure-s gﬁ%%& ﬁ%}f‘e}lo":goggg%%' ttFﬁ”th galfl DLespy %u%?ﬁj:gn 'tVBei‘gﬂSP' ve

| ayer is 6
as cl ai nedcp
adhesi ve Igg

pressure-sensitive a

heéliéremfpilvum SO { housfery Swctace Sa13aire OCOUTUBS- Bensi t i ve
811k o % ne [$Héd tgtPeQS Xwﬁféﬁldié dyg{»&&@%ﬂ by31:he The

esi ve she as clal ne rein the

rel axat i onCABEGRGS Lom .efanexarphels of 1H08 hﬂsgdmatprégduﬂey§§n§|t|L@
adhesi ve | gyek leﬁlbladlniér{terr&héosﬁeé)rx?iﬁfic[lﬂaﬂ'ﬁiﬁér]ﬂs 4.~ The

pressure-s I’lSI Ive a ESIVE sheet as

anount of

in an wherein the

thg erfieds Al i TRem AR X 10D, o t3. %O"p&PtsﬁS‘}'n\KéFlgllt- andh

respect tOméiQ@ Eé@ﬁ%a%ﬂ%élﬁ“i@ftﬁé‘eoﬁéssd{f of SGHSEL V& 2dReELVE.0 x

conp05|t|
Claima1l,
conponent.

th
di

R nEgessure sensitive adhesive sheet as clained in any of
IHYP E%di‘d base. material layer is a plate- |ike optical

If the ratio of the shear elastic modulus is too high,
ere is a decrease in the effect that relieves (absorbs or
sperses) the stress which has been produced by the

contraction or expansion (hereinafter, "contraction" means
"contraction or expansion") of the base material layer 2 to

pr

event local concentration of the residual stress from being

caused. On the other hand, if the shear elastic modulus is

to

o low, cohesive failure or boundary surface failure are

liable to occur.

Further, the relaxation elastic modulus of the pressure-

sensitive adhesive layer 3 is determined as
follows. Here, the relaxation elastic modulus is represented
with the value G(t) in the formula of o(t) = G(t) ro. Here,
e A tepresents a time elapsed from the application of a fixed
strain vo, and "o(t)" represents the stress at that time.

v Further, "o(t)" is considered to be proportional to "yo". 1In
the invention, "t" is taken to be 100 seconds.

Namely, the relaxation elastic modulus G(100) after 100

seconds of the pressure-sensitive adhesive layer 3 isselected

to

-thé range
be in / from 1.0 x 10° to 6.0 x 10° [dyn/cm?®], and most

desirably from 2.0 x 10° to 5.0 x 10° [dyn/cm®*}. If the
relaxation elastic modulus is too high, there is a decrease

in

the effect that relieves (absorbs or disperses) the stress

which has been produced by the contraction or expansion
(hereinafter, "contraction” means "contraction or expansion”)

of

the base material layer 2 to prevent local concentration
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WHAT IS CLAIMED IS: oM s
1. A pressure-sensitive adhesive sheet, comprising:

a base material layer; and

a pressure-sensitive adhesive layer including a pressﬁre-
sensitive adhesive composition and a plasticizer, the weight-
average molecular weight of the main polymer of the pressure-
sensitive adhesive composition of said pressure-sensitive
adhesive layer being in the range 600,000 to 2,000,000 and
wherein the shear modulus of said pressure-sensitive adhesive
layer is in the range 4.0 x 10° to 2.0 x 10° [dyn/cm®’] and/or the
relaxation modulus after 100 seconds G(100) of said pressure-
sensitive adhesive layer is in the range 1.0 x 10° to 6.0 x 10°
[dyn/cm?] .

2. The pressure-sensitive adhesive sheet as claimed in any of
Claim 1, wherein the amount of the said plasticizer added is 0.1
to 60 parts by weight with respect to 100 parts by weight of the
pressure- sensitive adhesive composition.

3. The pressure-sensitive adhesive sheet as claimed in any of
Claim 1, wherein the said base adhesive material layer is a
plate-like optical component.
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