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BACKGROUND OF THE INVENTION

‘Field of the Invention

This invention relates to a pressure-sensitive adhesive
sheet which is to be stuck onto an adherend, and in
particular relates fo a pressure—sensitive:adhesive_eheet
which forms optical parts, such as 1ight—pqlarizing 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 pressﬁre-sensitive adhesive layer is formed on-one
surfaee of the light—pelariZing sheet for sticking to another
opfical part such as a 1iqu1d crystai cell for example. |
(hereinafter, such optical.parts'are typified by "a liquid

" crystal cell”), and a release sheet is etﬁck onto this
.pressure—sensitive'adheeive layer. Furthermore, a protective
sheet (protective film) coﬁstructed with a preteetive sheet
base material and a pressure—sensifive adhesive layer is .
.stuck'onto the other surface oleight polarizing sheet.which
is opposite'to the pressure-sensitive adhesive 1eyer 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
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peeling off the protective sheet. - _ _

A base material cf'the light-polarizing sheet used.on a
‘1iquid crystal cell generally has a tfiple—layer structure
with a PVA based polarizer sandwiched between two TAC
-(triacetylcellulose)-based protective films. However,

because of the characteristics of these materials, the baée
material of the 1ight-polarizing sheef has poof dimensional
stability. In parﬁicular,'the base méterial is 1likely to
experience a pronounced change in dimensions due to
contracticn caused in high temperature or high temperature
and high humidity environments; |

Hehce, when such a light-polarizing sheet having the

base material is stuck onto a liquid crystal cell with a
pressure-sensitive adhesive, defects such aslair bubbles
generated within the pressure-sehsitiVe adhésive layer,
" 1ifting of the bresSure-sensitive adhesive layer and pceling
- off and the like arelliable to occur. .

_ In the past, the two-liquid crosslinking-type pressure-
sensitive adhesives which have a high pfeésure-sensitive*-
adhesive strength and a high éhear sﬁrength have been used as
the pressureésensiti#e adhesive which formc the pressure-

"sensifive adhesive layer in order to prevent these probicms
from arising. By using a pressure-sensitive adhesive of this
type, it haé been possible to providc improvement in respect
of the problems such as the lifting and_peeling which are
caused.by contraction of the baée materia1 of the light-
polarizing sheet. On the other hand, howéver. since the

contractile stress of the base material of the light-



a 3
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
apbear with TN (TFT) liquid crystal cells and color
unevenness is 11abie 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
crystal cell becomes partially transparent due to uneven |

contraction of a base material of a light-polarizing sheet -

attached to the liquid crystal cell.

 SUMMARY OF THE INVENTION

In view of the problems described above, the present
invention has been made. Accordingly, an obJect of this
invention is to provide a pressure sens1tive adhesive sheet

| which can relieve the stress which is produced by the
contraction of the base material layer and with which stress
concentration is minimized, and in particnlar to provide a
pressure-sensitive adhesive sheet with which 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
—— .
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| adhesive layer.
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pressure-sensitive-adhesive layer which is constructed with a
laminate of a pluralifj'of layers which include a first layer
which is_closest to the base material layer and a second
layer, wherein the shear elastic modulus of the second layer
is 1pwer than the shearlelastic modulus of the first layer.

In this case, it is preferred that the ratio of the
shear elastic modulus of the secend layer with respect to the
shear elastic modulus of the first la&er is from 5 to 99%.

Further, it is pfeferred that the pressure-sensitive
adhesive composition'in fhe first layer and the pressure-
sensitive adhesive composition in the second iayer are
different.

| Further, it is also preferred that the base material

layer and the first layer are tightly bonded, and the first
layer has a shear elastic modulus of such an extent that
neither cohesive failure nor boundafy'surfaee failure occur
due to the result of the action of the shear stress which
accompanies contraction of the base material layer.

Furthermore, it is also preferred that the f1rst layer
and the second layer are tightly bonded, and the bonding
strength thereof is of an extent which slighfly exceeds the
bonding strength on the adherend of the pressure-sensitive

Furthermore, it is also preferred fhat the thickness of
the second 1ayer'is of the order of from 0.5 to 15 times the
thickness of the first layerf | |

Moreover, it is aiSo preferred that the pressure-

sensitive adhesive layer is formed by means of a lamination_
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method with transfer.

Moreever, it is also preferred that the base material
iayer is a sheet-like optical part.

Another aspect of the present invention is directed to a
pressure-sensitive adhesive sheet which comprises a base
material layer; and a.pressure-sensitive adhesive layer which
is constructed with a laminate of a plurality of layers which'
include a first layer which is closest to the base material
layer and a second layer, wherein the relaxation elastic
nodulus of the second layer is lower than the relaxation
elastic modulus of the first layer.'

In this case, it is preferred that the ratio of the
relaxation elastic modulus of the second layer with respect
to the relaxation elastic.modulus of the first layer is from
1 to 99%. |

Further.'it is also preferred that the relaxation
elastic modulus G(100) after 100 seconds of the first layer

is from 2.0 x 10° to 5.0 x 10° [dyn/cm?] and the relaxation

“elastic modulus G(100) after 100 seconds of the second layer

is from 7.0 x 10"L to 2.0 x 10° [dyn/cmZ].

The other aspect of the present invention is directed to
é pressure-sensitive adhesive sheet ﬁhich comprises'a base
material layer; and a pressure-sensitive adhesive layer which
is constructed with allaminate of a plurality of layers which
include a first layer which is closest to the base material
lJayer and a second layer, wherein the amount.of plasticizer

added'to the composition material of the second layer is

large when compared with the first layer.
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In this case, it is preferred that the amount of
”plasticizer added to the compbsition material of the second
layer is from 0.1 to 50 parts by weight per 100 parts by
weight of the adhesivé composition.

Other aspect of the present invention is directed to a
pressure-sensitive adhesive sheet which comprises a base
material 1ayer;.and a pressure-sensitive adheéive layer which
1s constructed with a laminate of a plurality of layers which
iﬁclude a first layer which 1s closest to the aforementioned
base material layer and a second layer, wherein the degree of
crosslinking of the polymeric material from which the secbnd
layer is constructed is low in comparison with the degree of
crosslinking of the polymeric material from which the first
layer is constructed. |

According to the pressure-sensitive adhesive sheet
according to the present invention as described above, no
lifting or peeling will oceur of the pressure-sensitive
adhesive 1ayer-with respect to the base material layer, the
stress which is produce by contfaction of the base material
layer is reiieved by the pressure-sensitive adhesive layer
and the local stress concentration at the edges of the sheet
can be reéuced.

Coﬁsequently, this invention has the effect of
suppressing the phenomena which are produced by the stress
distributioﬁ in the base material layer becoming uneveﬁ. such
.as the white marking with TN fTFT) liquid crystal cells and
thé color unevenness with STN liquid crystal cells.

Furthermore, with the preésure—sensitivé adhesive sheets

This Sheet Has :Be'en" RTlacéd -
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of this invention the pressure-sensitive adhesive layer can
be.manufactured with a lamination method by transfer or by
co-extrusion, and production thereof can be made simple.
~ Other objects, structures and advantages of the present
invention will be apparent_when the following detailed
descfiption 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;

Flg. 2 is a cross-sectional view which shows a second
embodiment of a pressure-sensitive-adnesive sheet according
to the present invention; and |

Fig. 3 ie a cross—seotional view which shows a third
embodiment of a pressure-sensitive adhesive sheet_according

to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, preferred embodiments of a pressure-
sensitive adhesive sheet according to the nresent invention
will be described with feference to the appended drawings.

Fig. 1 is a cross-sectional view which shows a first
embodiment of a pressure-sensitive adhesive sheet according
to the present invention, in whieh 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
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drawing, the adhesive sheet 1A bf_the 1nvenfion 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 pfessure-sensitive adhesive layer 3
having one side which is Jjoined 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 preséure-sensitive

adhesive layer 3.

The base materiai layer 2 in this embodiment is formed
into a light-polarizing sheet (sheet—like.optical part), and
it has a triple layer construction which.lfor example,
includes the PVA-based polarizer insertéd 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 1ayer 3 is constructed_
as a laminate body in which a plurality of layers 31 and 32
are laminated. Hereinbelow, the cbmmon features of the.
layers 31 and 32 will be_deécribed.

As for the matefials for the pressure-sensitive adhesive

(pressure—sensitive'adhesive composition) from which each of

.the layers 31 and 32 is constructed, any of rubber-based

pressure-sensitive adheésives, acrylic-based pressure-

sensitive adhesives and silicone-based pressure-sensitive
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adhesives and the like can be used. Among these adhesives;
it is particularly preferred that the acrylic-based pressure-
sensitive adhesives are used as its main composition.

The acrylic-based présSure-sensitive adhesives are
formed of polymers or copolymers in which a main monomer
component of low Tg.which provides the adhesive properties, a
comondmer component of high Tg which imparts adhesive .
properties and cohesive strength, and a functional group
 containing monomer for crosslinking énd 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 acryléte and the
like, and alkyl esteré of methaérylic acid such as butyl
methacrylate, 2-ethylhexyl mefhacrylate, cyclohexyl
methacrylate and benzy1 methacrylate and the like can be
cited. ”

.As for exampleé of the comonomer componenté, methyl
acrylate, methyl methacrylate, ethyl methacrylate, vinyl
acetate, styrene and acrylonitrile andlthe like can be cited.

As for examples of the functional groups containing
monomer 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, methadrylamide,

grycydylamide and the like can be cited.
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The reasons why the materials.mentioned above are
preferred are because they have excellent adhesive strength
and cohesive strength. Further, these materials are very
stable in respect of light and oxygen since there are no
unsaturated bonding in the polymer. Furthermore, it is
possible to obtain an& qualities and properties which are

suitable for a particular application by selecting the types

. of monomer and their molecular weights appropriately.

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 fTor examples of the silicone—based pressure-sensitive
adhesiVes, dimefhylsiloxane.and diphenylsiloxane—bésed
matefials can be cited.

The pressure-sensitive adhesives such as those described

above can be used in the form of crosslinking and non-

. crosslinking types. In the case of a crosslinking type,

various-crosslihking agents such as epoxj—based compounds,
isocyanate-based compounds, metal chelate qompdundé. metal
alkoxides, metal salts.'amine compounds, hydrazine compounds
and aldehyde-based compouhds and the like are used fbr
crosslinking. Further, the method involving irradiation with
radioaétive beams can also be used. These hethods can be

selected appropriately in acgbrdance with the type of
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functional groups for'example. '

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 can be added, as required; to the pressure-
sensitive adhesives of this type. As for examples of such
plasticizers, esters such as phthalic acid esters,
trimellitic acid esters, pyromellitic acid esters, adipic
acid esters, sebécic acid esfers; 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,

'caﬁ be selectively used.

As_for the plasticizers, it is preferred that they have
good compatibility or mutual solubility with the pressure-
:sensitive adhesive and héve properties that can transmit
light (especially those which are substantially tfanéparent
or semi-transparent).

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

In this regard, the conditions including the type of
pressure-sensitive adhesive and additives, the composition
thereof, and the amounts added may bé the same or different
in ‘the layer 31 and fhe layer 32.

Hereinbelow, the differences between the layer 31 (first
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layer) which is bonded to the base materialllayer 2 .and the
layer 32 (second layer) which is positioned away from the
base material layer 2 will be described. In this regard, it
is to be noted.that the layer 31 and the layer 32 satisfy ét
least one of the conditions indicated under [1] to [5] below.

[1] CONDITION 1 |

The shear elasfic_hodulus of the layer 32 is lower than
the shear elastic modulus of the layer 31. With this result,
even if any contraction or expansion (hereinafter,
"contraction” means "contraction or expansion”) of the base
material layer 2 occurs, the layer 31 can maintain its
bonding strength with the base material layer 2, and thereby
lifting or peeling is effectively prevented. Further, at the
same time, the 1ayer.32 having a relatively low shear elastic
modulus relieves (absorbs or disperées) the stress which has
béen produced by the contraction of the base material layer |
2, so that local concehtratioﬁ of the residual stress can be
prevented.

In this case, the shear elastic modulus of the layer'31.
is preferably of an extent such that neither cohesive faillure
nor boundary surface fai;ure occur as a result of the shear
stress which is pfoduced_by the contraction, for example, of
the base material layer 2. In this embodiment, the shear
elastic modulus is preferably set in the order of from 4.0 x
10® to 9.0 x 10° [dyn/cm2], and more desirably set in the
order of from 5.0 x 10° to 8.0 x 10° [dyn/cm®*].

The ratio of the shear elastic modulus of the layer 32

with respect to the shear elastic modulus of the layer 31 is
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preferably from 5 to 99%, and most desirably from 10 to 90%.
If this ratio exceeds 99%, then-the.realization of the above-
mentioned effect due to the difference in the shear elastic
modulus-is inadequate. On the other hand, if it is less than

5%, then thé shear elastic modulué of the layer 32 is

'inadequate and there is a risk of cohesive failure occurring.

[2] CONDITION 2

The relaxation elastic modulus of the layer 32 is lower

than the relaxation elastic modulus of the ‘layer 31. With

this result, even if any contraction of the base material
layer 2 occurs, the layer 31 can maintain its bonding
strength with the base material layer 2, and thereby lifting
or peeling is effectively prevented. Further, at the same
time, the léyer 32 havipg a relatively lbw relaxation elastic
modulus relieves (absorbs or disperses) the stress which has

been produced by the contraction of thé base material layer

2, so that local concentration of the residual stress can be

prevented.

In this case, the relaxation elastic modulus is

- represented with the value G(t) in the formula of o(t) = G(t)

Yo. Here, "t" represents a time elapsed from the application

of a fixed strain %9,'and "o(t)" represents the stress at

“that time. Further, "o(t)" is considered to be proportional

to "vo". In the invention, "t" is taken to be 100 seconds.
The ratio of thé relaxation elastic modulus of the layer

32 with'respect to thé-relaxation elastic modulus of the

layer 31.is preferably from 1 to 99%, and most desirably from

10 to 90%. If this ratio exceeds 99%, then the realization
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of the above-mentioned effect due to the difference in the

shear elastic modulus is inadequate. On the other hand, if
it is less than 1%, then the shear elastic modulus of the
layer 32 is inadequate and there is a risk of cohesive
failure occurring.

- The respective values of the relaxation elastic module
of the layer 31 and the layerlsz are preferably set as
1ndicéted below. Nameli, the relaxation elastic modulus
G(lOO)'aftef 100 seconds of the layer 31 is preferably from
2.0 x 10°% to 5.0 x 10° [dyn/cm®], and-most_desirably from 3.0
X 10° to 4.0 x 10° [dyn/cm®]. Moreover, the relaxation
elastic modulus'G(loo) after 100 seconds of the layer 32 is
preferably from 7.0 x 10 to 2.0 x 10° [dyn/cm®], and most
desirably from 8.0 x 10* to 1.0 x 10° [dyn/cm®*]. In these
ranges, the above-mentioned effects can be realized more
effectively.

[3]1] CONDITION 3

In .a case where a plasticizer of the type described
above is added to the composition material of the layer 32,
the amount added is larger in comparison with the amount of
plasticizer added (including cases whefe.none is édded) to
the composition material of thellayér 31. With this result, -
even if any contraction of the base matérial layer 2 occurs,
the layer 31 can maintain its bonding strength with the base
material layer 2, and thereby lifting or peeling is
prevented. Further, at the same time, the-layer 32 having a
relatively higher flexibility than that of the layer 31

relieves (absorbs or disperses) the stress which has been
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produced. by the contraction of the base material layer 2, so.
that local concentration of the residual stress can be
prevented. |
lThe amount of plasticizer-added to the structural

material of the layer 32 differs according to various

conditions such as the'type and compositidn of the pressure-

sensitive adhesive (the adhesive composition). and no
particular limitation is imposed, but generally an amount of
from 0.1 to 50 parts by weight per 100 parts by weight of
pressure-sensitive adhesive (adhesive composition) is
preferred, and an amount of from 1.0 to 30 parts by weight is
especially preferred. If the amount added is less than 0.1
part by weight, then the softening of the layer 32 by the
addition 6f the plasticizer is inadequate and stress relief
is difficult. On the other hand, if the amount.exceeds 50
parts by weight,'théﬁ_this may invoke a worsening of the
properties, such as cohesive failure for example, depending
on the type_and composition of the pressure-sensitive
adhesive.

[4] CONDITION 4

'The_degree of crosslinking (degrée of polymerization) of
the pélymeric material from which the layer 32 is constructeﬁ
is low when compared'with the degree of crosslinking (degree
of polymerization) of the polymeric material from which the
iayer 31 is constructed. With this result, even if any
contraction of the base material layer 2 occurs, thellayer 31
can maintain its bonding étrength with the base material

lajer 2, and thereby lifting or peeling is effectively
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prevented. Further, at the same time, the layer 32 having a

relatively higher flexibility than that of the layer- 31

.relieves (absorbs or disperses) the stress which has been

produced by the contraction of the base material layer 2, so
thét local concentration of the residual stress can be
prevented. |
~ The degrees of crosslinkiﬁg_of the polymeric materials

from which the layers 31 and 32 are constructed differ
according to various conditions, such as the type and
composition of the pressure-sensitive adhesive (the adhesive-
composition), and no particular limitation is imposed, but
generally the degree of crosslinking of the layer 31 is
preferably, as a sol-gel fraction, from 10 to 95%, and most
preferably from 15 to 90%, and the degree of crosslinking of
the layer 32 is preferably, as a sol-gel fraction, from 5§ to
90%, and most preferably from 10 to 85%. 1In these ranges,
the above-mentioned effects can be realized more effectively.

[5] - CONDITION 5 |

The type and éoﬁposition of the pressure;sensitive
adhesives from which the layers 31 and 32 are constructed’
differ from each other and, as a result, at least one of the
conditions [1] to [2] indicated above is satisfied. |

If'any one of the conditions [1] to [5] described above
is satisfied, the stress distribution in the base material
layer 2 becomes more uniform as a result of the stress-
relieving action of the pressure-sensitive adhesive layer 3.
As ‘a result, when the pressufe—sensitive adhesive sheet is

used by being stuck onto a TN (TFT) liquid crystal cell, the
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occurrence of whité marking caused by variations in the
transmittance is prevented or suppressed.

Moreover, in this embodimeﬁt, the'confraction rate which
accompanies the stress relaxation of the adhesive sheet 1A is
preferably not more than 5.0%, and most preferably of the
order of from 0.1 to 4.5%.

The general coating methods, and especially the
laminatidn method-with transfer, can be cited as ideal
methods for the formation of the pressure-sensitive adhesive .
layer 3 comprising a 1aminafe body of.the layers 31 and 32.
In a case where a pressure-sensitive adhesive layer 3 which
has stress-relieving properties in accordance with the
preéent invention is formed, the bonding between the layers
31 and 32 need not always be strong, and rather the bonding
strength éhould be a liftle'in'excess of the bonding strength
with respect to the adherend. If the bonding strength
between the layers 31 and 32 is weak, peeling off (movement)

at the boundary-surfaée of the layer 31 and the layer 32 is

liable to occur when a contraction of the base material layer

2 occurs, and thereby a stress-rélieving action is also
demonstrated; Therefore, such a weak bonding strength is
desirable. For these reasoné, the lamination method with
transfer can be employed for the,formatidn of the pressure-
sensitive adhesive layer 3. |

The coating liquids used in the coating methods as
typified by the lamination method with transfer may be
oréanic solvent—based.or emulsion-based, and they may also be

aqueous solution type pressure-sensitive adhesives.
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. Further, as for other method of forming the pressure-
sensitive adﬁesivé layer 3, the cofextrusion method (multi-
layer'extrusibn molding) can be cited. _According to this
method, a plurality of layers can be formed at the same time.

No particular limitation is imposed upon the total
thickness (dry film thickness) of the pressure-sensitive
adhesive layer 3, but in a case where it is used in an
applicatioh such as-thislembodiment, a total film thickness
of 3 to 300 um is preferable, a total film thickness of from
5 to 100 um is more preferable and a total_film thickness of
from 10 to 60 um is most preferable.

‘Furthermore, no particular limitation is imposed upon
the thickness of the layer 31 or the layer 32, but it is
preferred that a thickness of the layer 32 (second iayer) is
in the range of from 0.5 to 15 times the thickhess of the
layer 31 (first layer), and it is more preferable fhat a
thickness of the 1ayér 32 is in the range of from 1 to 10
times the thickness of the.layer 31. The above-mentioned
effects are realized more effectively with such a range.

The boundary surface between the layer 31 and the layer

32 need not always be distinct, and the composition and the

‘conditions [1] to [5] described above may change continuously

in the vicinity of the boundary -surface.
Any types of release sheets can be used for the release

sheet 4 which is stuck onto such a pressuré-sensitive

"adhesive layer. For example, it is possible to use release

sheets'which have a base méterial formed from a film which is

forined of various resins such as polyethylene terephthalate,
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polybutylene terephthalate, polycarbonafe or polyarylate or
the like. In such a base material, a release type coafed
iayer (a silicone iayer) (ﬁot shown in the drawings) is
formed on the contact surface thereof which is to be attached
to the pressure-sensitive adhesive layer 3.

Furthermore, although not shown in the drawings, a

protective sheet (protective film) may be stuck onto the

. surface (the surface on the opposite side to the pressure-

sensitive adhesive layer 3) of the base material layer 2.

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 lB shown
in the drawing is one which is mainly used for sticking onto
TN_(TFT)'liquid crystal cells, and it is the seﬁe as the.
aforementioned pressure-sensitive adhesive sheet 1A except
that the layered structure of the pressure—Sehsitive adhesive
layer 3 is different

' The pressure-sensitive adhesive layer 3 of the pressure-

sens1tive adhesive sheet 1B is constructed with a laminate
body comprising the layer 31, the layer_32 and the layer 383.
The factors which are cemmon to-the layers 31 to 33'are the
same as.those of the first.embodiment.' | |

Further, the layer 31 (first layer) which is bonded to
the base material layer 2 and the intermediate layer 32
(second layer) satisfy at 1east one of the_aforementioned

conditions [1] to [5], or the layer 31 (first layer) and the
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layer 33 (second layer) which is furthest from fhe'base
material layer 2 satisfy at least one of the aforementioned
conditions [1] to [51. |

In this connection, in the former case, no limitation is
imposed upon the conditions relating to the remaining layer
33, and it may hévé the same condition as either one of the
layers 31 or 32, or it may have a condition different from
bbth the layers 31 ahd 32. Furfhermore, in thé.latter case,
no limitation-is also imposed upon the conditions relating to
the remaining 1ayér'32; and it may héve the same condition as
either one of the layers 31 or 33, or it may have a condition
different from both the layers 31 and 33. |

With such a pressure-sensitive adhesive sheet 1B which
has a pressure-sensitive adhesive layer 3 constructed in this
way, the layer 31 retains its bonding strength with the base
material layer 2 even if any.contraction of the.base material
layer 2 occurs, and thereby lifting and peeling are |
effectively prevented.. Further, at the same time, the layer
32 and/or the layer 33 relieves (absorbs or disperses) the |
stress which is produced as the base material layer 2
contracts, and therefore local concéntration of the residual
stress can be prevented. Furthermore, as has been described
above, if the bonding strength between the iayers_al, 32 and
33 is relatively weak, displacement (movément) at the
boundary surfaces between adjoining layers occurs readily and
a_stres§¥relieving action caused by the displacemgnt is also
exhibited. Hence,.ig a case where the pressufe—sensitive :

adhesive sheet 1B is used by being stuck onto a TN (TFT)
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liquid crystal cell, for example, the occurrence of white

'marking which is caused by changes in transmittance is

prevented or suppressed.

Moreover, the ideal methods of forming the pressure;
sensitive adhesive layer 3 on'thelpressﬁre-sensitive adhesive
sheet 1B are the same as those of the first embodiment.

Figure 3 is a cross-sectional view which shows a third
eﬁbodiment of the present invention, ih'which an edhesive
sheet of this'inﬁention is used as a light-polarizing sheet
which is stuck onto a liquid crystal cell. The adhesive

sheet 1C shown in the drawing is used mainl& for sticking

onto an STN liquid crystal cell. The structure of the

pressure-sensitive adhesive sheet 1C is the same as that of
the pressure-sensitive adhesive sheet 1B excepting that a
phase difference sheet 5'and a pressureésensitive adhesive
layer 6 (second presSﬁre;eensitive adhesive layer) are

provided between the pressure-sensitive adhesive layer 3 and

. the release sheet 4,

The pressure-sensitive adhesive sheet 1C forms a light-

polerizing sheet with which elliptically polarized light is

obtained as a Whole due to the'provision of the phase
difference sheet 5. The phase differeﬁce sheet 5 is joined
to the side_obposite to the.base matefial_layer 2 of the |
pfessure—sensifive.adhesive layer 3. :The phase diffefehce
sheet 5 is an optical compeneation 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
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sheet. A single layer product, or a laminate product, of
uniaxially extended polymer film, or films, such as -
polycarbonate, polyarylate, polystyrene or polysulfone, for
example..can be used for such a phase'difference'sheet 5.

_ The pressnre-sensitive adhesive laver 6 is joined on the
surface which is positioned on the opposite side to the

pressure-sensitive adhesive laver 3 of the phase difference

sheet 5. This pressure-sensitive.adhesive_layer 6 is formed

from a single 1ayer, and the material from which it is
constructed may be the same as that cited for the layers 31
to 33 of the pressure—sensitive adhesive layer 3 described
earlier. o

Moreover, the pressure-sensitive adhesive laver'e may be
constructed with a laminate body of a plurality of layers,

and in particular it may have a similar constrnction to the

pressure- sensitive layer 3 described earlier

A release sheet 4 as described earlier is stuck onto the

Isurface which is positioned on the opposite s1de to the phase

difference sheet 5 of the pressure sensitive adhesive layer
6.

With the pressure-sensitive adhesive sheet 1C having the

"above-described construction.'the layer 31 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 layer 32 and/or the layer 33 relieves

(absorbs or disperses) the streSs which is produced as the

' base material layer 2 contracts, so that local conCentration
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of the residual stress can be prevented. Furthermore, as.has
" been described above, in the case where the bondihg strength
between the layers 31, 32 and 33 is relatively weak,
-displaceﬁent (movement) at the boundary surfaces between
adjoining layers occurs readily and thereby a stress-
relieving action caused by such displacement is aiso
exhibited. Hence, in a case where the pressure—éensitivé _
adhesive sheet 1C is used by being stuck onto an STN 1i§ﬁid.
crystal cell, for example, the occurrence of the color
unevenness 1s prevented or sﬁppressed. |

Moreover, in this invention, the pressure-sensitive
adhesive layer may be constructed with a laminate body formed
from four or more layers. in such a case, the first layer
déscribed above is on the side closest to the base material
layer (and especially bondéd to'thé base material layer), and
at least one of the'other iayers should be'a second layer as
described above. | | |

In each of the_emquiments1described above,_a light-
polarizing sheet has been used for the base'materiél 2, but
the invention_is*not'limited thereto andlit'may be séme other
sheet-like optical ﬁarté. such as an analyzer, a phase |
differénce élement (1/4 wavelength sheet, 1/2 Wavelength.
sheet for'exampie). a light- rotating element (a Faraday ’
element or a spontaneous light-rotating élemeﬁt) or any of.a
variety of optical filters.

Furthermore, the pressure-sensitive édhesive.sheets of
this invention are not limited to those which are used by

being stuck onto liquid crystal cells and those which are



g

24

used in optical parts which are used in other applications.
Namely, thié invention can be preferably applied to pressure-
sensitive adhesive sheets in which deformations such as
expansion, contraction and warping and the like afe 1iablé to
ariseiin a base.material layer thereof in response to changes_'
in the environmental conditions, such as temperature and
humidity. | |

[Examples]

. The invention ié described in more.detail below by means
of practical examples. |
(Example 1)

A pressure-éensitive adhesive layer was formed on one

'side of a light-polarizing sheet baée material which forms a

-base materiai layer using a lamination method with coating

and transfer, and then a releése sheet was stuck onto the
pressure-sensitive adhesive layer, to brovide a pressure-
sensitive adhesive sheet (dimensions: length 80 mﬁ x width
150 mm) of this invention which has a construction as shown
in Fig. 1. The struéture_of each layer in this case was as
indicated below. |
(1) Light-polarizing Sheet Base Material
Compbsitibn Méterial: TripIe.layer léminate comprising
| triacetylcellulose film;
" polyvinyl aleohol film; and
triacetylcellulose film
Thickness - : 180 pm
(Zj Pressure-sensitive Adhesive Layer

' Layer Structure  : Double layer laminate
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Method of Production: Transfer method (détails below).

IFirst Layer (Light-pqlarizing Sheet Base Material Side)]

Trimethyiolpropane tolylene diisocyanate (crosslinking
agent) (0.1 part bf weight) was mixed with 99.9 parts by
weight of an acfylic aclid ester-based polymer'(pressure-
sensitivé adhesive) cémprising 5 parts by weight acrylic acid
'in 95 parts by weight butyl acrylate, théreby a pressure-
sensitive adhesive solution was.prepared. Thus obtained
solution was coated onto the same film as the release sheet
described below and dfied,.and the film obtained was
transferred onto one side of the light-polarizing sheet base
material using the transfer method.

[Second Layer (Release Sheet Side)]

Di-2-ethylhexyl adipate (plasticizer) (5 parts by
weight) was mixed with a pressure-sensitive adhesive solution
of fhe'same_composition as for the aforementioned firsf_layer
(100 parts by weight as solid fraction) and a.pressure—
sensitive adhesi#e solution was prepared. Thus obtained
solution was coated oﬁfo a similar film to that described

earlier and dried, and the film so obtained was transferred
onto the surface of the firSt layer by means of a transfer
mekhod. _ .

Thus obtained double layer:laminate was then aged for.l__
week at normal'temﬁerature.

Conditions of Each Layer are.shown in Table 1 attached
to the Specification.

(Si The Release Sheet

Composition material: Polyester film, silicone treated
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on one side (SP PET38 manufactured
by Lintec Corporation)
- Thickness : 38 um
(Example 2) | |
A pressure-sensitive adhesive sheet was ﬁrepared in the
same way as in Example 1 except that 6 parts by weight of di-

2-ethylhexyl phthalate were used as the plasticizer added to

-the second layer of the pressure-sensitive adhesive layer in

Example 1. The conditions of each layer from which the
pressufe-sensitive adhesive layer was constructed are shown
in Table 1 attached to the'specification.
(Example 3)

A pressure-sensitive adhesive sheet was prepared in the
same way as in Example 1 exgept that 5 parts by weight of

liquid polyether were used as the plasticizer and 0.08 parts

. by weight of crosslinking agént_(of the samé composition)

were added to the second layer of the pressure-sensitive

1adhesive layer in Example 1. The conditions of each layer -

from which the-pressure-seﬁsitive adhesive layer was
constructed are shown'in.Table 1.
{Example 4) | |

A pressure-sensitive édﬁesive sheet (of-fhe structure
shown in Figure 2) was prepared'in the same way as in Example

1 except that the pressure-séhsitive adhesive layer was a

‘triple layer laminate with a third layer_of:the same

composition as the second layer formed in the same way on the

: sufface of said second layer in Exémple 1. The conditions.of

eadh layer from which the pressure-sensitive adhesive layer.
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was constructed are shown in Table 1.
(Example'S)-

A pressure-éensitive adhesive sheet (of the structure
shown in Figure 2) was_prepared in the same way as in Exgmple
1 exéept that the pressure-sensitive édhesive layer was a
triple layer laminate with a third layer of the same
composition as the seéond_layer in Example-z formed in the
same way on the surface of the second layer ih‘Examble 1.

The conditions of each layer from wﬁich the pressure-
sensitive adhesive layer was constructed are shown in Table
1.

(Example 65

‘A pressure-sensitive adhesivé sheet (of the structure
shown in Figure 2) was prepared in the same way.as in Example
3 except that the'pfessure;sensitive adhesive layer was a
triple layer laminate with a third layer.in which 10 parts by
weight of trioctyl trimellitate were used for the plasticizer
added to the second layer composition formed in the same way
on the surface of the Secoﬁd iayer in Example 3. The

conditions of each layer from which the pressure-sensitive

adhesive layer was constructed are shown in Table 1 below. .

(Example 7)
A pressure-sensitive adhesive sheet (of the structure

shown in Figure 2) was prepared in the same way as in Example

.2 except that the pressure-sensitive adhesive layer was a

triple layer iaminate with a third layer of the same
composition as the first layer formed in the same way on the

surface of the second layer in Example 2f The conditions of



28
each layer from which the pressure-sensitive adhesive layer
was constructed are shown in Table 1. -
(Example 8)

A pressure-sensitivé adhesive sheet was manufactured in
the same way as in Example 1 except that the second layer of
the pressure—sensit1Ve adhesive layef in Example 1 was formed
in the way indicated below.

[Second Layer]

Trimethylolpfopane tolylene diisocyanate (crosslinking
agent) (0.05 parts by weight) was mixed with 99.85 parts by
weighf of an acrylic acid ester-based polymer (pressure-
sensitive adhesive) comprising 5 parts by weight of acrylic
acid in 95 parts by weight of 2-ethylhexyl acrylate and a
pressure-sensitive adhesive solution was preparéd. This
solution was coated into the same type of film as before and
dried, and the film obtained was transferred onto the surface
of the first layer using the transfer method.

The conditions of each layer from which the pressure-
senéitive layer.was constructed were as shéWn in Tab}e 1.
(Example 9) -

A pressure-sensitive adhesive sheet (of the structure
shown in Figufe 2) was prepared'in thé same way.as in Example
4 except-that the second and third layers of the pressure-

sensitive adhesive layer in Example 4 were formed in the way

indicated below.

[Second Layer]

Trimethylolpropane tolylene diisocyanate (crosslinking

agent) (0.1 part by weight)'was mixed with 99.9 parts by
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weight of an acrylic acid ester-based polymer (pressure-
sensitive adhesive) comprising 5 parts by weight of -acrylic
acid in 95 parts by weight 2-ethylhexyl acrylate and a
pressure-sensitive adhesive solution was prepared.  This
solution was coated into a film in the same way as before and
dried, and the film obtained was transferred onto the surface
6f the first 1ay¢r using the transfer method.

- [Third Layer]

Di-2-ethylhexyl adipate (piasticizer).(s parts by
weight) was mixed with a pressure-sensitive adhesive solution
(100 parts by weight solid fracfioh) of the same composition
as for the second layer aﬁd the pressﬁre-sensitive adhesive

solution so prepared was coated onto a film in the same way

as before and dried, and the film obtained was transferred

onto the surface of the second layer using the transfer
method.

The conditions of each layer from which the pressure-
sensitive adhesive 1ajer was constructed are shown in Table
1.

(Example 10)

A pressure-sensitive adhesive sheet (of the structure

shown in Figure 2) was prepared in-the same way as in Example

1 exéept that the pressure-sensitive adhesive layer (triple

-layer 1aminate) was'produced using the co-extrusion method.

The composition etec. of each layer of the pressure-sensitive
emulsion layer was as indicated below.
[First Layer]

Acrylic acid ester-based polymer (pressure-sensitive
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adhesive) comprising.s parts by weight acrylic acid-in 95
parts by weight butyl acrylate: 99.9 parts by weight.

Trimethylolpropane tolylene diisocyanate (crosslinking
agent): 0.1 part by weight.

Degree of crosslinking of the first layer: Gel fraction
85%.

[Second Layer].

Silicone pressure-sensitive adhesive of the composition
indicated below.- | |

Dimethylpolysiloxane: 50 parts by weight

Silicone resin: 50 parts by weight

Benzoyl peroxide.(BPO, polymerization initiator): 0.3
parts by weight |

[Third Layer]

Same as the first layer.

The cbnditiohs'of ééch'layer from which the pressure-
sensitive adhesivé.layer is conétructed are shown in Table 1.
(Comparative Example 1)

A pressure-sensitive adhesive 1ayef was formed using the
coating method on one side of a light-polarizing sheet—based
matérial.which forméd the base material layer and then a
release'shéet'was stuck onto this pressure-sensitive adhesive
layer and a'pressure-seﬂsitive adhesive sheet of the same
dimensioné as in Example 1 was produced. ‘The stfucture of
each layer was as indicated below.

(1) Light-polarizing Sheet Base Material
~ Same as in Example 1.

(2) Pressure-sensitive Adhesive Layer
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Layer Structure: Single layer strdcture
" Method of Production: Transfer method
(details as indicated below)

A pressure-sensitive adhesive solution of thé same
composition as for the first layer in Example 1 was prepared
and this solution was coated onto one side of the light-
polafizing sheet base material and dried, and a pressure-
sensitive adhesive layer was.formed. The conditions of each
layer from which the pressure-sensitive adhesive layer was
constructed are shown in Table 1.

(3) Release Sheet

Same as in Example 1.
(Comparative Example 2)

A pressure-sensitive adhesive sheet was prepared in the
same way as in Comparative Example 1 except that the
conditions of the pressufe-sensitive adhesive layer were as’
indicated bélow; |

Layer Sfructure: Single layer structure

Method of Production: Transfer method

- (details as indicated below).

Di-2-ethylhexyl adipate (plasticizer) (15 parts by
weight) was mixed with a pressuré—sensitive adhesive.solution
(solid fraction 100 parts by_weight)-of the same composition
as the first layer in Example 1 and a pressure—sensitive
adhesive solution was prepared. This solution was coated
onto one side of the light-polarizing sheet base material and
dried, and a pressure-sensitive adhesive layer was formed.

The conditions of each layer from which the pressure-
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sensitive adhesive layer was constructed are shown in Table
1.
<Test 1>.

The release sheets were removed from the pressure-
sensitiie adhesive sheets obtained in the above-mentioned
Examples 1 to 10 and Comparative Examples 1 and 2, and the-
pressure-sentitive adhésive sheets were stuck with the
| exposed pressure¥sensitive adhesive layers onto both sides of
a glass sheet for liquid crystal cell in such a way as to
form crossed ﬁicols. The samples so obtained weré'inffoduced
into environmental conditions of 80°C, dry, for 1000 hours

(First Conditions) and environmental conditions of 60°C x 90%
RH for 1000 hours (Second Conditions) and the state of
_océurreﬂce of the white marking (change in transmittance) was
assessed fisually.

The results of this test are shown iﬁ Table 2 attached
to the specification.

The assessment'standards used.in Table 2 were as

follows:
© : No white marking is observed at all.
O : Any white marking is barely observed.
A : Some whité“marking is_qbserved.
X : Quife a lbt of ﬁhite'marking'is observed.

X X : Pronounced white marking is genérated.

As is clear from the results shown in Table 2, it is
confirmed that when the pressure?sensitive adhesive sheets
(adhesive light~polarizing sheets) of this invention from

Exaﬁples 1 to 10 are used by being stuck onto a liquid
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crystal cell, the level of white marking is suppressed.

On the other hand, with the pressure-sensitive adhesive
sheet of Comparative Example 1 there was pronounced white |
marking,.and with the pressure-sensitive adhesive sheet of
Compérative Example 2 the pressure-sensitive adhesive layer
peeled off from the light-polarizing sheet base material and
it could not be ﬁsed in practicé.

(Examples 1"fo'10; and Comparative Example 1')
The other side of a phase difference sheet (1/4

‘wavelength sheet) which had a second pressure-sensitive

adhesive layer and a:relgase sheet on one side was stuck onto
the pressure-sensitive adhesive layers of the pressure-
sensitive adhesive sheets obtained in the above-mentioned
Examples 1 to 10_and in Comparative Example 1, and pressure-
sensitive adhesive sheets which were constructed as.a whole
with an elliptical polarizing sheet (Examples 1' to 10' and
Comparative'Example'l' corresponding to Examples 1 to 10 and
Comparative Example 1) were prepared.

In these cases, the étructures of the phase difference
sheet and the Seéond préssure-sensitivé adhesive layer were’

as'indicated below.

(4) Phase Difference Sheet

Composition material: Polycarbonate film (sinéle layer)
Thickness : 60 um
(5) Second Pressure-éensitive Adhesive Layer
Layer Structure ; : Sing;e layer structure
Metﬁod of Production: Transfer method |

(details as indicated below).
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A preséure-sensitive adhesive solution of the same

' éomposition as the first layer in Example 1 was prepared and
this solution was coated onto one side of the phase |
difference sheet and dried, and the second pressure-sensitive
adhesive layér (dry film thickness 30 um) was_formedf-

<Test 2> | |

The releasé SHeets were removed from the pressure-
sensitive adhesive sheets of the above-mentioned Examples 1’
to 10' and Comparative Examples-1' and stuck with the exposed
second pressure-sensitive adhesive layers onto both sides of
a glass sheet for liquid érystal cell purposes in such a way
as to form crossed Nicoléi. The samples so obtained were left
to stand under the aforementioned first conditions and second
conditions and the occurrence of color unevenness was
assessed visually. | |

The results are shown in Table 3 attached to the
specification. | | .

Moreover, the assessment standards used in Table 3 were
as follows: | | |

© : No color unevenness is seen at all. -

O : Any color unevenness is barely seen.

A : Some color unevenness is observed.

X : Quite a lot of color unevenness is observed.

As is clear from thé résults shown in Table 3, it is
confirmed that when the pressufe-sensitive adhesive sheets
(pressure-sensitive adhesive light-polarizing sheets) of this
invention from Examples 1' to 10' are'used by being'stuck

onto a liquid crystal cell, the occurrence of color
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unevenness can be suppressed.

Oh 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, the stress which is produce by
contraction of the base material layer is relieved by the
pressure-sensitive adhesive iayer and thereby the local
stress concentration at the edges of the sheet can be
. reduced.

Consequently, this has the effect of suppressing the
phenomena which.are prpduced by the stress distribufion in
the base material layer for example'becoming uneven, such as
the white marking with TN (TFT) liquid crystal cells and the
color unevenness with STN liquid crystal cells for example.

| Furthermore, with fhe pressure-sensiti#e adhesive sheets
of this invention the preSsufé—sensitive adhesive layer can
be manufactured with a lamination method by transfer or by
. co-extrusion, for example, and production ‘is simple.

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.
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TABLE 1
Crosslinking | Plasticizer |Dry Film | Shear Elastic Relaxation Elastic
Agent Thickness | Modulus Modulus
[wt%] [wt3%] [um] [x10%dym/cn®] | [x10%dyn/cm?]’

Example | First Layer 0.1 None . 1. 7 6. 4
1 Second Layer 0.1 5 25 0. 75 2. 6
Example | First Layer 0.1 None 5 1.7 6. 4
2 Second Layer| O. 1 6 - 25 0. 72 2. 4
Example |First Layer 0.1 None 5 1. 7 6. 4
3 Second Layer| O. 08 -. B 25 0. 71 2. 4
Exawple |First Laver | 0. 1 None 5 1.7 6. 4
4 Second Layer| 0. 1 (<] 20 0. 75 2. 6
Third Layer 0.1 5 20 0. 75 2. 6
Example. | First Layer 0.1 None 5] 1.7 6. 4
6 |Second Layer| 0. 1 5 15 0. 75 2. 6
Third Layer 0.1 6 25 0. 72 2. 4

Example |First laver | 0. 1 None 5 1.7 6. 4
6 Second layer| O. 08 - B 20 . T 0. 71 2. 4
Third Layer 0. 08 10 20 0. 60 2. 0

Exemple |First Layer | 0. 1 None 5 1. 7 6. 4
7 Second Layer{ O. 1 6 25 0. 72 2. 4
Thirdla'fer_ 0.1 None 10 1. 7 6. 4

Example | First Layer 0.1 None 5 1. 6. 4
8 Second Layer 0. 05 None 25 0. 90 3. 0
Example | First Layer 0.1 None 5 1. 7 6. 4
9 Second Layer 0.1 None - 10 1. 2 3.6
Third Layer 0.1 5 20 0. 63 2. 2

Example [ First Layer 0.1 None . S 1. 7 6. 4
10 Second Layer 0 . None 25 0. 70 2. 3

- Third Layer 0.1 None . 10 . 7 6. 4
Comparative Example 1 0.1 None 60 1. 7 6. 4
Congarative Exenple 2 | 0. 1 15 60 0. 4 1. 5

Elastic Modulus Mesurement Device : Phecmetrics RDS-II
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TABLE 2
Environmental 80°C, Dry 60°C X 90%RH
Conditions for 1000hours for 1000hours
Example 1 | O o
Example 2 O (@)
Example;EB o] O
Example 4 O o
Example 5 0 (o)
Example 6 O " O
Example 7 0~O Oo~O
Example 8 Oo~O Oo~O
Example 9 O O
Example 10 o~0O | o~O
Compérative X X X
~ Example 1
- Comparative | Determination could not be | Determination could not be
Example 2 made due to peeling off of | made due to peeling off of

the pressure-sensitive
adhesive layer

the pressure-sensitive
adhesive layer
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TABLE 3

Environmental | 80°C, Dry 60°C X 90%RH

Conditions for 1000hours for 1000hours
Example 1° (@] O
Examplel 2' (o] O
Example 3° | O O
Example 4° . O o
Example 5° O O
Example 6' o O
Example 7' o~O o~O
Example 8° O~O o~O
Example Q' O o
Example 10° o~O O"’O
‘Comparative X b

Example 1°
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WHAT IS CLAIMED IS:

1. A pressure-sensitive adhesive sheet, comprising:

a2 base material layer; and |

a pressure-senéitiﬁe adhesive layer which is constructed
with a iaminate body of a plurality of layers which include a
first layer which is closest to the base material layér and.a

second layer, Wherein the shear elastic modulus of the second

layer is lower than the shear elastic modulus of the first

layer.

2. The pressure-sensitive adhesive sheet as claimed in
claim 1, wherein the ratio of the shear elastic modulus of
the second layer with-respect to the shear elastic modulus of

the first layer is from 5 to 99%.

3. The pressure-sensitive adhesive sheet as ciaimed in

claim 1, wherein the pressure-sensitive adhesive composition

in the first layér'and the pressure-sensitive adhesive J

composition in the second_layer are different.

4. The pressure-sensitive adhesive sheet as claimed in
claim 1, wherein the base.material layer and the first iayer
are tightly bonded, and the first layer has a shear elastic

modulus of such an extent that neither cohesive failure nor

. boundary surface failure occur as the result of the action of

the shear stress which accompanies contraction of the base

material layer.

This Sheet Has Been Re[ilaced
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5. The pressure-sensitive adhesive sheet as'claimed in

claim 1, wherein the first layer and the second 1ayer are
tightly bonded, and the bonding stféngth thereof is of an
extent which slightly exceeds the bonding strength on the

adherend of the pressure—eensitive adhesive layer.

6. The pressure-sensitive adhesive sheet as claimed in
claim 1, wherein the thickness of the second layer is of the
- order of from 0.5 to 15 times the thickness of the first

layer.

T. The pressure-sensitive adhesive sheet as claimed in
claim 1, wherein the pressure-sensitive adhesive layer is

formed by means of a 1amination method with transfer.

8. The pressure-sensitive adhesive sheet as claimed in
‘claim 1, wherein the base material layer is a sheet-like

optical part.

9. A pressure~sensitive adhesive sheet, comprising:
a base material layer; and
- a pressufe-sensitive adhesive layer which is constfucted
with a laminate body of a plurality of layers which include a
Tirst 1ayer which is closest to the aforementioned base
material 1ayer ‘and a second layer, wherein the relaxation
- elastic modulus of the second layer is lower than the

relaxation elastic modulus of the first layer.

This Sheet Has Been Re'ilaced

A0




HIIIIII mm ] Hlll H llll

41

10. The pressure-sensitive adhesive sheef as claimed in
claim 9, wherein the ratio of the relaxation elastic modulus
of the aforementioned secondflayér with respect to the
relaxation elastic modulus of the aforementioned first layer

is from 1 to 99%.

11. The pressure-sensitive adhesive sheet as claimed in

claim 9, wherein the relaxation elastic modulus G(100) after
100 seconds of the first layer is from 2.0 x 10% to 5.0 x ;0‘
{dyn/cm®] and the relaxation elastic modulus G(100) after 100
seconds of the aforementioned second layer ié from 7.0 x 104

to 2.0 x 10° [dyn/cm?].

12. The pressure-sensitive adhesive sheet as claimed in
claim 9, wherein the pressure-sensitive adhesive composition
in the first layer and'the pressure-sensitive adhesive

composition in the second layer are different.

13. The pressure-sensitive adhesive sheet as claimed in
claim 9, wherein the base ﬁaterial'layerfand the first layer
are: tightly bonded, and the first layer has a shear elastic
modulus of such an extent that neither cohesive failure nor
boundary surface failure occur as the result of the action of
the shear stress which accompanles contraction of the base

material layer

14. The pressure-sensitive adhesive sheet as claimed in

This Sheet Has Been Rei
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claim 9, wherein'the first'layer and the_second layer are
tightly bonded, and the bonding strength thereof is of an
extent which slightly exceeds the bonding strength on the

adherend of the pressure-sensitive adhesive layer.

15. The'pressure-sensitive adhesive sheet as claimed in
claim 9, wherein the thickness of the second layer is of the
order of from 0.5 to 15 times the thickness of the first

layer.

"16. The pressure-sensitive adhesive sheet as claimed in
claim 9, wherein the pressure-sensitive adhesive layer is

formed by means of a lamination method with transfer.

17. The pressure-sensitive adhesive sheet as claimed in
claim 9, wherein the_baseﬁmaterial layer is a sheet-like

optical part.

'18. A pressure-sensitive adhesive sheet, comprising:
a base material layer, and |
. a pressure sensitive adhesive layer which is constructed
with.a laminate body of a plurality of layers which include a
firsf layer which is closest to-the aforementioned base
material layer and a second layer, wherein the amount of
plastioizer added to the composition'material'of the second

layer is large when compared with the first layer. -

19.° The'pressure—sensitive adhesive sheet as claimed in

ThlS Sheet Has Been Re, ’i
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claim 18, whereiﬁ the amount of plasticizer added to the
composition material of the second layer is from 0.1- to 50
parts by weight per 100 parts by weight of the adhesive

composition.

. 20. .The'pressure-sensitive adhesive sheet as claimed in
claim 18, wherein the pfesSufe-sensitive'adhesive composition
in the first layer and the pressure-sensitive adhesive

composition in the second layer are different.

21. The pressﬁre-sensitive adhesive sheet as claimed in
c}aim 18, wherein the base material layer and the first layer
are tightly bonded, and the first layer has a shear elastic
modulus of such aﬁ extent that neither cbhesive failure nor
boundary surface failure occur as fhe result of the action of
the.shear_stress which accbmpanies contraction of the base

material layer.

22. The pressure—éehsitive-adhesive sheet as claimed in

. claim 18, wherein the first layer-and the'secdnd layer are
tightly bonded, and the bonding strengfh'thereof is offan
;:extent which slightly'ekceedé.the.bonding stfength ph the

adherend of the pressure-sensitive adhesive layer.

23. The pressure-sensitivé adhesive shéet as cléimed'in'
claim 18, wherein the thickness of the second layer is of the

order of from 0.5 to 15 times the thickness of_the-firsf

-

‘layer. | S - i
_ ~ This Shiﬂt HaslBlilelnli{leﬁilced '
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24. The pressure—sensitive adhesive sheet as claimed in
claim 18, wherein the pressure-sensitive adhesive 1ayer.is

formed by means of a lamination method with trensfer.

25. The pressure—sensitive adhesive sheet as claimed in
claim 18, wherein the base material layer is a sheet-like

optical part.

26. A pressure-sensitive adhesive sheet,'comprising:

a base material 1ayer;;end |

a pressure-sensitive adhesive layer which is constructed
with a laminate body of a plufality of layers which include a
first layer which is closest to the.aforementioned base
material layer and a secend layer, whereiﬁ the degree of
crossiinking of the polymeric material from which the second

layer is constructed is low in comparison with the degree of

‘crosslinking of the polymeric material from which the_first

layer is constructed.

27. The pressure-sensitive adhesive sheet as claimed in '
claim 28, wherein the pressure-sensitive adhesive composition

in the first layer and the pressure-sensitive adhesive

composition'in the second iayer are different.

28. The pressure- sensitive adhesive sheet as claimed in

claim 26, wherein the base material layer and the first layer

are tightly bonded, and the first layer has a shear.elastic
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modulﬁs of such an extent that neither cohesive failure nor
boundary surface failure occur as the result of the action of

the shear stress which accompanies contraction of the base

material layer.

29. The'pfessure-sensitive adhesive sheet as claimed in
claim 26, wherein the fifst'layef and the second layer are
tightly bonded, and the bonding strength thereof is of an
.extent which slightly exceeds the bonding strength on the

adherend of the.presshre-sensitive'adhesive layer.

30. The pressure-sensitive adhesive sheet as claimed in
claim 26, wherein the thickness of the second layer is of the
order of from 0.5 to 15 times the thickness of the first

layer.

31. The pressure-sensitive adhesive sheet as claimed in
claim 26, wherein the preSSure-sensitiVe adhesive layer is

formed by means of a lamination method with transfer.

32. The pressure- sensitlve adhesive sheet as claimed in

' claim 26, wherein the base material layer is a sheet- 1ike

'optical part.
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