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1 . TITLE OF THE | NVENTI ON PRESSURE- SENSI Tl VE ADHESI VE SHEET

BACKGROUND OF THE INVENTION®  Field of the |nveptian This invention .
relates to a pressure-sensitiwve adhesive sheet which iRERIAGEDSYHERTHNt 0 SG

an adpereng.. and in - particular relates to a press| eeriptidn vpagadh&sito@aged ..4.....
sheet = whi ch for ms optical parts, such ad |ight- pold Cimg) shepdgsd ..80rto paged .. 4....

exanpl e, whi remysﬁgﬁ Ww@gcﬁt uck onto the |i (i Drawgig(st aﬁ:ageell....abpaged ......

l'iquid cryst spray- i ption of the Prijyaf¥dact paged ........ to paged .........
Li ght - pol ari zi ng pgyiaaivg H@m 98 Rﬂnﬁgw&eﬁﬁﬁ BAYE ok"Rebbfbt dcrystal ..
cells of liquid cryst ev ces pFesstte—sensttt+re——————

adhesive layer is forned on one surface of the |ight-polarizing sheet for
sticking to another optical part such as a liquid crystal cell for exanple

(her ei naf t ergacRERDOIND | 6@ TR IRVENPTONPI fied by "a liquid crystal cell"),
and a release sheet 15 stuck onto 'S pressure-sensitive adhesive | ayer.

Furthernore, a prEiexd iof thecthvéptodbrctive film constructed with a
protective sheet

This invention relates to a pressure-sensitive adhesive
sheet which is to be stuck onto an adherend and in
particular relates to a pressure-sensitive’ adhesive_sheet
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—pdlariZing 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 stuck onto this
.pressure—sensitive'adhesive layer. Furthermore, a protective
sheet (protective film) coﬁstructed with a prdteetive sheet
base material and a pressure—sensifive adhesive layer is .
.stuck'onto the other surface ofrlight polarizing sheet.which
is opposite'to the pressure-sensitive adhesive 1ayer 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



base material and a pressure-sensitive adhesive layer is stuck onto the

ot her surface of light polarizing sheet which is opposite to the .
pressure-sensitive adhesive |layer in order to protect the other surface of
the |ight-golarizing sheet. In this €ase, the |ight-polarizing sheet

is used by peeling off the rel ease sheet, sticking the exposed pressure-
sensitive aBkeding offerthe nrotepgkiversheaet. cell and then - _

2 peeling off the_protective sheet. A base material_ of the _°

|i ght - pol ari zi ngAsRase Rederdth of itthe dighknrglaizingghaetyuggd gn 2
triple-layer strycture wth _a PVA based pol arizer, sandw ched betggen t wo

TAC (triacédgnd fl%Wé@-ﬁ%fééq%lﬁlkﬁ%#bg %#|%ﬁr%k%%?¥ezb§85ﬁ UEP the
1 Ght - pol ar P3PRo S RUA: TREChALAR TRAE v LG 4 0o <0 FBTACcul ar, the
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havi ng the

material of the 1ight-polarizing sheet has poof dimensional
stability. In parﬁicular,'the base méterial is 1likely to
experience a pronounced change in dimensions due to
contractibn 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 péeling

- 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 formé the pressure-

"sensifive adhesive layer in order to prevent these probiems
from arising. By using a pressure-sensitive adhesive of this
type, it haé been possible to providé 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-



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
adhesi,ve l.ayer and peeling off and the liRe are liable to occur. In
~ the past, the two-liquid crosslinking-type pressure- sensitive adhesives
whi ch have pohapghzpngssheetsgapnoitybe adisesi endepddievidiated HxyHthaear
strength have been used as the pressure-sensitive adhesive which forns the
pressure- BEASFUr¢eseBadiive pahesive.other distyibusdon lofs £hn gipeldual
fron1arisig$. 3% uiing a'gressure-sensitive adhesive of this type, it has
been possi bFEressptBvihe Paseoteterdal, ofedhecdiebt-PRd asid h as

the lifting and peeling which are auged by contracti f the . base
mmterial orbesemPs umiVent) SR partSRNIET . Ok trRBsn LRl hely ‘TS o, i nce
the contractile stres f e base material of the_light- -
L ol o v senesnEtafed £h EBS. BRRRxReEaRerpe, bAFLIOR, oif Fhe base
pressure-sensitive, adhesiye _di ' ion.af .the, _resi stess. in .
the base na %¢%§¥§%fgfh§h¥ibﬁ?ﬂgosgi%%#%35§hggfet' as’ 8l e S
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
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 béen made. .Accordingly, an object of this
invention is to provide a preésure—sénsitiﬁe adhes;ve sheet

| which can relieve the stress ﬁhich is produced by the
contraction of the base material layer and with which stress
concentration is minimized, and in pafticular to provide a
pressure-sehsitive adhesive sheet with which the white
marking and color unevenness of liquid érystal 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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beconmes uneven. In particular, stress is |likely to be concentrated in the
outer peripheral portion of the base material of the |ight-polarizing
sheet. As a result, there is a problemin that so called "white marking"
is liable o appear with TN (TFT) liquid grystal cells and col or
unevenness is liable to appear with STN liquid crystal cells. Here, it
shoul d be nqtrecsstirs-<ens 1€l varkdnes i veabasyer whbobnﬁsonohbttuatbﬁamﬁth a
non-transparent portion of a liquid crystal cell becones partially
transpar ent ldudnataiaf/ en pwralbtyiofi biverbaskicht bncaidef aafirst layer
l'i ght-pol arizing sheet attached to the liquid crystal cell. SUWVARY OF
THE | NVENTI atpich is |qlogesE ofo tbiee phave cpaterial i bevienband, at Kecpndsent
invention has been made. Accordingly, an object of this inventionis to
provi de a prléyar.cvharsin viheoseeal cekagbic ppdukusafr thpefecopd Jayess

which is produced by the contraction of the base material |ayer and with

whi ch stresdS é&?@é‘nttrllsﬁq drh¢ sSheay n?:k%‘ﬂti‘érfﬂo‘il‘hl‘b%r?fcﬁhﬁrfi Shr V& -a
nevenness of |1 gt FIL SRS el sLeobr kT Bobpriabetie Tatiolod"Ene”
shear elastic modulus of the second layer with respect to the
shear elastic modulus of the first la&er is from 5 to 99%.
Further, it is preferred that the pressure-sensitive
adhesive composition in the first layer and the pressure-
sensitive adhesive composition in the second layer 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 boundary'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 slightly exceeds the
bonding strength on the adherend of the pressure-sensitive
| adhesive layer. -

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

Moreover, it is aiSo preferred that the pressure- -

sensitive adhesive layer is formed by means of a lamination_
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4 In order to achieve the above-nentioned object, the present
invention provides in. a first aspect a pressure-sensitive adhesi ve
sheet to be used for a liquid crystal cell of a liquid crystal display,

. conprisingg 5 a. a base material |layer being a light polarizing sheet

- or a phase difference sheet used in the3liquid crystal display; and

b. a pressure-sensitive adhesive |ayer for sticking said base mat eri-al

| ayer onto @medhodyWidlefransferi| of the liquid crystal  device, said
pressuré-sensitive adhesive |ayer being constructed 10 wi a | am nate body
of a plurality oMorgasier mhtenls lsRipreferred sth 4%y§hemhﬂ§ﬁ pat EFg§ést to

the base material || ayer _and a second | ayer positioned at a position

CLOSGL to t%é:%ﬁnhﬁja i?%%ﬁﬁ%ﬁk?xﬂﬂ i%%%d T% first Iayer mherelnhratho of

aﬁ_eeiagﬁ ircl modul 48 r%%%%’f%@ﬁ Jeie [Eresey clngtaguptof ébgfclc ¢d, pdce’
. t

el foved. by PERE s EFE R HORETE Mlefe LBl foomp T RAEE ' paBEl" '°

unevenness Ha t¥19 '1%)}81119 Jﬂc?rg ?’grredp%ha?n% {9 Adﬂé‘égvgriﬁg%ewhich

di spl a I's pr € pressure-sensi

adhesi Ve CoqRORsd et etq:%uf_ﬁﬂ% AfBiatd bt ' PIRSFUIEy or 1898950 hHEch

adhesive COI’TpOSI tron In e secon ayer ar e

Further, it jin%13lde0 aPraf@Y %Jﬁélatwﬁf‘& bfs TR &44 aéo the $§¥8rma€€r19§
first Iayer are tightly bonded, and the first | ayer has a shear

el astic nodylayeroanduah s¥itchd dydMatwhereinetidefeXX@6ioR énakyie nor
boundary surface failure occur due to the result. of the action of the

shear stresmodilas of thacewqan anyxantisiciowsr ofhdmetbaseebakatioh | ayer.
Furthernore, it is also preferred that the first |ayer and the second
| ayer are tiedlasitychaodaiusand tthe RinBtdlayer.
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) efter 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 1ayer.

ThlS Sheet Has Been Relvlace
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strength thereof is of an extent which slightly exceeds the bondi ng
strength on the adherend of the pressure-sensitive adhesi ve | ayer.

5 Furthernore, it is also preferred that the thickness of t he
second laygr is of the order of from0.5 to 15 times the ~ thickness of
the first layer. Moreover, it is abso preferred that the pressure-
sensitive adhesive layer is formed by neans of a | am nation nmet hod with
transfer. I d3HE mpse. the isvenefenred thatcbhe ampust Sfhere is
provi ded a pressure-sensitive adhesive sheet to be used for a 5 liquid

crystal cel IP#SHqizfk Rdded ke the regposbhben spagerial of fhe, sgeond
terial | bei | i ght lari zi t . h di ff
MRS A B B T
rystal cel ket ot (i FRRSAfes Somree ELSEual o' pr csur e sensi tive
dhesi | bej ' ] d ' f
Tayers i ch i noC e Ta AEb4eE FF s Blgh it TRPRELSR Y5 bR eR e ed % ©
af Ore”e”t'-ozat‘i%s%ﬁee—%esrzﬂ@fv adif¥ v E%l%é%%f%};gxgﬁr%gﬁkcghbﬁsteo be .

posi ti oned a position ~closer to qui an said

first layer tnﬁg:@}i]aﬁ. 4354 r ;""?E‘ric?hz{‘ ﬁ#@smﬂtéps&{sibﬁvé eé&ﬁa&hgg ghga&i %hich

nodul us of af orénenti oned second |ayer wth respect

rel axation is Qoaditradidwstia (N AILEC®NLA OPBgrdl (€5 b2Yehyets’ whlch
to 99% whereby stress which would be produced by contraction of said

base materi dndladey a Tirelt eMefebWwhith PI€SSlbLesENGd ttHe dPondhenitionleayer
to prevent col or unevenness or white marking from appearing on the

liquid cryshalsedmstlerral layer ldnd sa med@id elbidwn} wiherethaxhei degtleasbifc

nodul us G 100) after 100 seconds of the first layer is from2.0 x .

10[err] to ®rosslinking 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. |

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 colpr unevenness with STN liquid crystal cells.

Furthermore, with the preésure—sensitivé adhesive sheets

This Sheet Has :Be'en" RTlaced
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10[err] [dyn/cnierr] and the relaxation elastic nodulus G 100) after 100
25 . seconds of the second layer is from7.0 x 10[err] to 2.0 x 10[err]
[dyn/cnrferr] . According to the invention in a third aspect, there
IS .,provicded a pressure-sensitive adhesiye sheet to be used for a
liquid crystal cell of a liquid crystal disblay, conpri si ng:

Shase 1 or BRI RAEROR VAR PR ECHIPRR SB e b
pressur e serch Uty ORELYR LRLA! o' EnthTELAOREH0aBS2 it el
pressur e Sensh14er dleg vEnh YFbaleh 16rCaRRLLUR! By be P Ssalant e

closest to the af@rkepnéh9BedshageriBtarkbs! and alddRtagld BLSHAGryt
positioned at a position closer to the 10 l1quid crystal cell than said

first layer,jnhéei€ion Pk8Bli BeZ8pphfent wREHCEnEOLbNEoRDROAiad gt eri al

of the second | ayer, in which t he amount of plasticizer added to the
conposi tion deéefiption of thbeppecenfetlayfbodsménos Rillt BeSCopwilder®d.
wei ght per 100 parts by wei ght of the adhesive. whereby stress which
woul d be prothken i dynfunttiohi whthf thai dcbaspanypirngi dralvdnes.is relieved
by the pressure-sensitive adhesive |ayer to prevent col or unevenness or
white marking fromappearing on the liquid crystal display. '
According to the invention in a fourth aspect, there is provi ded a
pressur e- serBRIER SEREPTEONNHOE: THE DRAWENGSfor a 20 |iquid crystal cel

of a liquid crystal display, conprising: a. a base material |ayer
being a light pollkgzihglshkeerossasectipnateviewiehiabeshpwst auddasth the
liquid crystal djsplay; and b. a pressure-.sensitive adhesive | ayer
for sticki -nge"é%ﬁ%iﬂg%%'é of arﬁ%%ﬁ?'érerﬁ%gi%‘(% dhesivei ghepfsagscordingy
the liquid cryst.al 25 devige, said pressure-sensitive adhesive |ayer being
construct ed tg’t%ﬁt?F%??%ﬁiﬁ%Y%“ﬁ%ﬁ9pof a plurality of layers which include

ayer and a secorfi bayari Bobi EFSRece e tHSRBL B MaEREr sR3RE 4" S¥echa,, o
crystal cel ledliafdies '4F S bAYSEnrabeCsLICEDE S80EEvE! RBet" asluoliy

the pol yneric nmateri rom second : er is-construc
l ow in corrpag&m‘b | fdsd £9L 58164 gcrosslinking of the polyneric
material from |c¥1ﬁt%ex?|€rst %ayer »oan '

Fig. 3 is a cross-sectional 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 bresent invention
will be described with feferénce 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 whiéh 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



is constructed, whereby stress which woul d be produced by contraction
of .said.base material layer is relieved by the 35 pressure-sensitive

adhesive | ayer to prevent col or unevenness or - white marking from
appear,ing @n the liquid crystal display. 8
6a According to the pressure-sensitive adhesive sheet according to

h ' d | bed ab ] [ ft] | i L
of the. pr esSiFTHI ol % STBEHLYF eRrah ot 7t rohE HiPeREBRR LS heE T or 1 a1
I , th ' ' j f ter il

| yer is rerfaEayy kMR SRS PR AR LAN A o PECRTIETR,E e
stress Concjmé%dxoélsaéné:b@h? ggéhﬁéiw'}?esﬁ@@@tis C@@n@‘?rﬁ@@@fieﬁrom a base
Consequently, this 1nvention has the effect of  suppressing the phenonena

whi ch are prpduGecth Py 4 Sére\jﬁigfﬂéééﬁ'@%émg% hz%c%@%éfvéai_ﬁ&bi" gl ayer

becom ng uneven, such “as the te marking wt 1 quid crystal
cells and Uy UndNEMEINAEEcM 16 FIThéd Gt deled M54 86 HBtEFial layer 2

Furthernore, with the pressure-sensitive adhesive sheets
and the other side opposite to the one side, a release sheet
4 whiéh is stuck to the other side of the pfeséure-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

.thé layers 31 and 32 is constructed, any of rubber-based
pféssure-sensitiVe adheésives, acrylié—based pressure-

sensitive adhesives and silicone-based pressure-sensitive



7 of this invention the pressure-sensitive adhesive |ayer can be

manuf actured with a |am nation nmethod by transfer or by co-extrusion, and
production thereof can be made sinple. - Q her objects, structures and
advant,ages«of the present invention will kg apparent when the follow ng
detailed description of the preferred enbodi nents will be considered.

taken in corjdHedives vand the BLReNpanybeguse@w ngsong tBEsEFaBhSERVES], ON
OF THE DRAW NGS Fig. 1 is a cross-sectional view which shows a first

enbodi nent dft a preasti cukerby tpyveferhedi thathtie¢ acrylilcrbaséd phespuesent
I nvention; Fig. 2 is a cross-sectional view which shows a second ,
enbodi nent ofers itioss adhaeicesi aceadbedi as bteatakiwcoompogitiont he present
i nvention; and Fig. 3 is a cross-sectional view which shows a third
enbodi ment of a fhesxacerbbeshased prtesuve-sersttihceordhegives ane present
nvention. 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.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Her ei naft er
preferred enbodi nents of a pressure- sensitive adhesive sheet according to
the present invention wll be described with reference to the appended
drawi Ags. s Fig. 1 is a cross-sectional XieM/mhich shows a first

enbodi ment of a pressure-sensitive adhesi v&%sheet according to the present

| iéﬁ? : LﬁFaL 21 no b SERFHES L PEE e ety B RnE dnois %’eﬁs o
Sdnosi ve snBLETEKTeA Are becayse they have excellent a fﬂ{ea%. .stiéneth

(TFT) 1iqui (lrnrr%%h@si%! Is1:r it ttFrl ayerﬂhé:e”sﬁﬁéé’ée BEGS ¥ Seely

construct ed om a base a pressure-sensitive ad%e5|ve

llayer 3 ha\é‘t%l%”%ns'x‘é"sﬁ’%@*bf S1i g 6hd %:E}Eerpasgﬁld@tﬁié@é aryeo2 and
the other side opposite to the one side, a release sheet 4 which is stuck

‘to the ot hepngadarefitedd ®diES 1 SEHS i pd Mnerrdha@iMmhdByefe 3.1t is The

base material layer 2 in this enbodinment is formed into a Ilght pol ari zi ng

sheet - (sheepolsisi®1eptticc @bt )anyrghalities and properties which are
suitable for a particular application by selecting the types

- of monomer and their molecular ﬁeights appropriately.

As for examples of the rubber-based pressure-sensitive
adhesives, natural rubber-based, isoprene rubber-based,
styrene~butadiene-based, regenerated rubber-based and
polyisoﬁutylene—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 casé of a crosslinking type,
various-crosslihking agents suéh 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

radioactive beams can also be used. These methods can be

selected appropriately in acgbrdance with the type of



it has a triple layer construction which, for exanple, includes the

PVA- based pol ari zer inserted between two triacetylcellulose filns.

The base material layer 2 itself has |ow dinensional stability with
respect tochanges in the environmental ggnditions, and in particular it
‘has a nature such that it contracts and thereby the di nensi ons becone
smal | er whefiunctiopaldubjreouped fior lexgimplenper ature, or hi gh tenperature/high
hum dity conditions. The pressure-sensitive adhesive layer 3 is
constructed as Moreewvaas e thedpressaiectsensiitivg adhestivies afs thil iy
are | am nated. Hereinbelow, the common features of the_ |ayers 31 and 32
wi || be desareppreferablxsthese phieh have & pPFopeFdyp thad tdansmits ve

adhesi ve (gressure-sensitive adhesi ve comnposition) fromwhich each of t he
layers 31 ah#€Bd (andorspegdeddy dpss W@@eﬁr@amst&ﬂ’ﬂ%}ﬁ&sensmve

adhesi ves, acr Iic-bg%ed pressure- sensitive adhesives and silicone-based

pressur e- sehEpRsparent or gemiptransdarentli-he |ike can be used. Among

these adnesives. py L ei31Barl SAHY AL 58 it el 3 WS Phre-
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



sensitive adhesives are used as its main conposition. . The
acrylic-based pressure-sensitive adhesives are formed of polynmers or
copolynmers in which a mai n nononer conponent of |ow Tg which provides the
adhesive properties, a conononer conponeni,of high Tg which inparts
adhesi ve properties and cohesive strength, and a functional group

contai ni ng MDAPSES M chT 285hbANERI BN e BEAK BATbEa1 AWIRT P dhfORAIY | €5

are contai ned ‘as rmal n conmponents. exanpl es of the nain

nononer conppaydy , 32 kybcondsigyeryf whgkek He pokdtivakdaawaiynroacrttelt e,

but yl acrylate, anyl acrylate, 2-ethyl hexyl acrylate, octyl acryl ate,
cycl ohexyl asdyé ahft@Pflabendyeragr whiatebandesbeibeli ke Inanthial indgaasi.erit of
met hacrylic acid such as butyl nmet hacryl ate, 2-ethyl hexyl nethacryl ate,
cycl ohexyl igretddse yhatedatHabenhyl lapelpadly hatiethed laulyer! 32 saridfy at
cited. As for exanples of the conmononer conponents, mnethyl

acryl ate, neldgdt nendacf ytheecontiliyionst hadighsed, undeyl [1ladet {t5d, bethowene
and acrylonitrile and the like can be cited. As for exanples of the

functional groupsltbntGONDEFIONndnomer conponents, carboxylic acid
gr oup- cont ai ni ng nononers such as. acrylic acid, nmethacrylic acid, maleic
acid and itacorfke sghear nglinskyr gedupusorfathendawsroder 4 ssdewers 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



hydr oxyet hyl (meth) acrylate, 2-hydroxypropyl (meth) acrylate and

N-net hyl ol acryl am de, acryl am de, nethacryl am de, grycydyl am de and the .
| i ke can be cited. 10 The
reasons why the materials nmentioned above 1®re preferred are because they
have excel | ent adhe5|ve strength and cohe5|ve strength. Further, these
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of the siligpaRQelantd BMAIVHA SIS d Mk 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 felaxation elastié modulus is
- represented with the value G(f) in the formula of o(t) = G(t)
Yo. Here, "t" represenps 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 "ro". 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



Pl asticizer

adhesi ves, di nethyl sil oxane and di phenyl sil oxane-based- materials can be
cited. - The pressure-sensitive adhesives such as those descri bed
above can be used in the formof crosslinking and non- crosslinking types.
In the case of a crosslinking type, varioug4crosslinking agents such as
epoxy-based conpounds, isocyanate-based conpounds, netal chel ate
conpounds, w0t &he ablowe-tentimmeal efflact & neo chpadiififer éycdeatinnshe
conpounds and al dehyde-based conpounds and the |ike are used for
crossl i nki nghepyr efastichagdilngl ismvgiadenpate adiln i dre wiker rhandacifve
beans can al so be used. These nethods can be selected ap ropriatelz in.
accor dance Witt st Aessyfhagy 1%, then thmEhesmlelpshir medubyanpfethe
Mor eover, the pressure-sensjtive adhesives of this type are preferably
those whi chlB¥®E 32pd§pdmadegnate Ak fhere jgm gl @Speelresivet hose
which are s bziantiallﬁg transparent or sem -transparent).

alaHrFeCRGYed ‘s required, to the pressure- sensitive

adhesi ves of thig, type.
as phthalic acid%9§t§F§P¢°tive va

of the layer 31 and the layer 32 are preferably set as
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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



trimellitic acid esters, pyfonellitic acid esters, adipic acid esters,
sebacic acid esters, phosphate esters and glycol esters and the |ike,

process oil, liquid polyethers, liquid polyterpenes and other liquid
resins.can‘be cited. In this case, just ongsof these, or a m xture of two
or nore types, can be selectively used. As for the plasticizers, it

i's preferregidpicdday haye cSﬂ@PaEegBﬁt 6P th YoLEe AHEL 189! maybrtz Wisloh

the pressure- sensitive adhesive an ave properties that can ransmt

l'ight (especiialt Y1ddWIsccolt et Pa€isHD6T athé abéyidliaNSHBr88E c8h be _
sem -transparent). Further, in addition to the plasticizers, various

addi tives syxewntddsavi ol et absor bers and anti-ageing agents, for
exanpl e, can be added, as required, to the pressure-sensitive adhesi ve.
In this regard, tThe corolirit oo phastilcbger heddydetofther esBuceusahsi tive
adhesive and additives, the conposition thereof, and the anounts added may
be the sanematetiifdlerchtthe nlayer| 3PediBliessmdacdmrdiyert82various
Her ei nbel ow, the differences between the layer 31 (first
.condltions such as the type and composition 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 of 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 constructeo
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 strength with the base material

lajer 2, and thereby lifting or peeling is effectively



12 layer) which is bonded to the base material layer 2 and the |ayer 32
(second |layer) which is positioned away fromthe base material |ayer 2
will be described. In this regard, it is to be noted that the layer 31 and
the | ayer 32 satisfy at |east one of the copditions indicated under [1] to

[5] bel ow. [1] CCNDITICN 1 The Shear elastic nodulus of the
layer 32 is JoWRinddpn FhPLREFAr 2! 8AL! GaffRd¥liME, OWehq LR35 havliid a
th|s resul t, even 1 1" any contraction or expansion (heréina

"cont ract i ony'e yEEe1. WLEREE 2ReRIbEIREYSLRAD) thEL! B %%elaryeetxermal | ayer

2 occurs, the layer 31 can maintain its bonding strength with the base

material | ayed] Lova A 406 £FPY ot i 81 sper8esPechingtiresel Whdldhy dlds weatent ed.
Further, at the same tine, the layer 32 having a relatively | ow shear

el astic nodgtdtuded iRy eshé absntBaceliofi 6PethaspakbematteedaIiispterhds, dween
produced by the contraction of the base material layer 2, so that |ocal
concentrati othef ldwal esonkcehteatisn ofinthe rpstdealedtress cambehi s case
the shear elastic nodulus of the layer 31 is preferably of an extent such
t hat neit herpmaxtagstede. fail ure nor boundary surface failure occur as a
result of the shear stress which is produced by the contraction, for
exanpl e, of The degrees of crosslinking 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 solfgel 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



the base material layer 2. In this enbodi nent, the shear elastic nodul us
Is preferably set in the order of from4.0 x 10[err] to 9.0 x 10[err]
[dyn/cn{err], and nore desirably set in the order of fromb5.0 x 10[err] to
8.0 x-» 10[ehr] [dyn/cnerr]. The ratio_of the shear elastic npdul us of
the layer 32 wth respect to the shear elégtlc nodul us of the layer 31 is

13 preferably from5 to, 99% . and st desirabl fro 10, to 9Q% . If this . =
rati o excee ‘Q’f‘}%er’("r?er?ﬁ iE%Iqligjr% GFULH ot aﬁéﬂf‘?o&é‘tﬂ & ect due

to the dlfference t he shear_el as us is nadequate. On the ot her
nana 1 119 urbante “PrRedted ofcaiPbresfed odd us of rhe | ayer
32 i

2] oo T 8%”?%%"0‘%%“ 6B SPAAEIE, e SoRPFRRRIRY Hat whgen
oenl ¢ e AR A L EPULE Rt ) m#%ﬁgy&{mé;wg%ee@@

result, even i ny contrac ayer occurs

1T, OS99 byl | '
same tinme, dderd ¥ferdm A N It atively low rel axation elastic
| 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-suffaée 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.



nodul us relieves (absorbs or disperses) the stress which has been produced
by the contraction of the base material |ayer 2, so that | ocal

concentration of the residual stress can be prevented. In this case,
t he rel axat:i on elastic nmodul us is represeﬂged with the value t) in the
formula of [err](t) Cxt) [err]o. Here, represents a tine el apsed

f h I £1" .
the strose at i har ek e, A St ‘f?ﬁd QL AnGLE | the pERSAzents
proportionalgenlsy tiX%@ adHbdiee | TN I:pnuffﬂé "cd-seﬁtﬁli?sri&ﬂ’ l@@tﬂgg %ﬁﬁ@'ﬂgs

The ratio of the relaxation elastic nodul us of the [ayer h respect

to the rel agaliedn eXtdsidioMuBI A ddif bd @iedl 'ﬁcdﬁﬁifﬁébw them 1 to
99% and nost desirably from 10 to 90% If this ratio exceeds 99% then

the realizame®hod, a plidaldfty Rer abkgrersein Hekdriiattatiuehéoshie time.
difference in the shear elastic nodulus is inadequate. On the other hand,

if it is less tNenph¥titdudarn Neimitestrion dy iimpoxbd upoerd tihe toagkr 32 is

i nadequate and there is a risk of cohesive failure occurring.
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 1ayer 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 1ayer
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-reiease sheets can ﬁe used for the release
sheet 4 which is stuck.onto such a pressure-sensitive

"adhesive layer. For eXample, it is possible to use release
sheets which have a baee meterial formed from a film which is

forined of various resins such as polyethylene terephthalate,



The respective values of the relaxation elastic nodule of the layer 31
and the |layer 32 are preferably set as indicated below Nanely, the

rel axation el astic nodul us G(100) after 100 seconds of the layer 31 is
preferabl y»sfrom 2.0 x 10[err] to 5.0 X 1q5err] [dyn/cn{err], and nost
desirably from3.0 x 10[err] to 4.0 x 10[érr] [dyn/cnferr]. Moreover, the
rel axation el astic nodul us 100) after 100 seconds of the layer 32 is
pref erabl y PPdybRtyleneoterephthalages polycarbpastec e[remlyasma‘—%ﬁﬁtor
desirably from 8. 0 x 1Q[err] .to 1.0 x 10[err] [dyn/cnferr]. In thes
ranges, the 35044 ﬁentJ8n§&°§fﬁebﬁ§ecﬂﬁtﬁéi al BzEQ1RBSE tyRS £92

[3] CONDI TI ere a plasti of, the type escrlbed
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added is | ar arison icizer ad
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onding strength with the
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Further, at the sane relativel | ‘gher

f'ex'b"'Fy £E§Ec%E€E ghekle (bp¥tkctlve Feh§Vaay(BRSSERARIOOIISRHSES) the
stress.mhlcﬁ as been -
. 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



.15 produced by the contraction of the base material |ayer 2, so that

| ocal concentration of the residual stress can be  prevented. The
~anmount of plasticizer added to the structural nmaterial of the |ayer 32
‘differs aceording to various conditions sypgh as the type and conposition
of the pressure- sensitive adhesive (the adhesive conposition), and no

50 parts by MG DerS SRR GaLtEe ) Wefgh L ort Urhieshrbranthe| B85 Ednesi v
parts by | e a re=sen [ esi ve
adhesi ve conpositio IS r ef d, an_amount_,of from1l.0 to.30 part

by wer gt | BERRAAY Haen L ErFLAEY € Felth ot Chickhe | Fphemenfiang] " ®
part by weight,..then t of t epi of the layer 32 by the addition of the-
pIasticrzer%ng%#;ﬁﬁﬁéx%fdﬁ% E#fgss relief yis diff?cult. On the ot her '
hand, if the amount §xceeds, p0c:Pa t SibYelel fiine NBILE Ni o MBYni PYRKBNA1s
wor seni ng of the  properties, suéﬁahs cd%esivel?ailure for exanp?e, '
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33, and it may have the same condition as eithe: 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)



The degree of crosslinking (degree of polynerization) of the polyneric
material. fromwhich the |ayer 32 is constructed is |ow when conpared-wth
t he degree of crosslinking (degree of polynerization) of the polyneric

mat er4.al fssomwhich the layer 31 is constructed. Wth this result, even
if any contraction of the base material |a&ler 2 occurs, the layer 31 can
mai ntain its bonding strength with the base material |ayer 2, and thereby
lifting or pdamidgcrysdialeeedlel yfor example, the occurrence of white 16
prevented. -Further, at the sane tinme, the layer 32 having a relatively

hi gher flexmBrking whdeh Het caused hwmyehanges i Granspitiang sl Hr

di sperses) the stress which has been produced by the contraction of the
base nat eri RFeVEP&ed OTs SURRERSFRLal concentration of the residual stress
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limtation Eﬁe%qpiﬁegreb%%e 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 cryetal 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 S: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_pressureésehsitive adhesive sheet 1C forms a light-
polerizing sheet with.which elliptically poiarized 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 1iquid crystal cell} and it may be,

for example, a 1/4 wavelength sheet or a 1/2 wavelength



~generally the degree of crosslinking of the layer 31 is preferably, as a
sol -gel, fraction, from1l0 to 95% and nost preferably from 15 to 90% and
t he degree of crosslinking of the layer 32 is preferably, as a sol-gel
fractjon,ssfrom5 to 90% and nost preferably from10 to 85% In these
ranges, the above-nentioned effects can fme realized nore effectively.

[5] CONDI TI ON 5 The ty ge and conposition oi§the ressure en§¥g|ve

 adhesi ves fshggthi ch $heglay pE¥en1PEAAUSS, oPE BoheRinEtE) PTYIPE om each
other and, as a result, at le st ne of con I ons
i ndi cated dbblaxiallyi¢xtenrde ym?? gigmongr giﬁﬂg'cghﬁ%t %ns [1] to [5] °
layer 2 bedtmEECHRRAY %?Epﬁ?gg $ipEeq pobyEREeRE oBopolyBiiLORRG BT, "
et AR S SR LR il
occurrence of i1t DEPRFRESCEARETYe, AEPFERSIART o 1% ASATRY HhcES s
pfevented Cgufig@ggﬁﬁfgh is positioned on the opbosite side to the
pressurefsensitive adhesive laver 3 of the phase difference
sheet 5. This pressure-sensitive.adhesiveilayer 6 is formed
from a single layer, and the material from which it is
constructed may belthe same as that cited for the layers 31
to 33 of the pressure—Sensitive adhesive layer 3 descrihed
earlier.
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 construction to the
.pressure sensitive 1ayer 3 described earlier
A release sheet 4 as described earlier is stuck onto the
Isurface which is positioned on the oppcsite side to the phase
difference sheet 5 cf the pressureesensitive adhesive iayer
6. |
With the pressure-sensitive adhesive sheet 1Q.having_the
'above—described construction.'the layerhsi maintains its
bonding Strength with the base material layer 2 evenlif any
contraction-of_the base material layer 2 occnrs, 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



Moreover, in this enbodi ment, the contraction rate which acconpanies the
stress r.el axation of the adhesive sheet 1A is preferably not nore than
5.0% and nost preferably of the order of from0.1 to 4.5% The
gener-al coating nethods, and especially the |am nation nethod with
transfer, can be cited as ideal nethods f& the formation of the

- dh I body of th
E%;ZE?%?SH% § Zer%‘ﬁi&ue SE LRSS cénﬁ%%ﬁ&lx%ér% ?Twﬁ?%gﬁém%% Hirnas
ic as. stresg-religvi.n ropertl i n accordance W t sent
"vent i on i BT AECT L RESoBRATRy DBt dh e PRyhS the Bondine eERSErn
QP&E;EIBQ ; Lp ée agﬂ ng; tg b di &%%geﬁéag_ I|ttIe I n

excess of th @ |nges? £h ﬁMn % gﬁkect to"t eren f t he
bondi ng Str&f?b?ﬁcgﬁgﬂ@e mBQ%m ?%?ritB %o%%da§ A andF%??glﬂ%& éé& s

(nmovenent ) ound ry sur e of l"ayer e |layer

liable to oggyp;uiRe fanPErGEEhQQ QEahﬂiybéi% ?%%&@ Q§€E%% occeurs,

and thereby a“stress-relieving action is al so nonst’r at erefore,.

such a weakragﬂéwﬂgsaeemehhchﬁseﬁew Rt d'i%lh*é%%i%ﬂ@%&@lsé he
| am nati on nethod wth transfer can be enployed for the formation of the

pressure- &gRsbit¥e. adhefices Havar cdse wher-Eh%h%O%tﬁé’i&ﬂﬂM%silﬁ?ﬁe' n the
coatlng met hods as

adhesive sheet 1C is used by being stuck onto an STN 1iquid
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 and'it'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



typified by the | am nation nmethod mﬁth.transfer may be organic
sol vent - based or emul si on-based, and they nmay al so be aqueous sol ution

type pressure-sensitive adhesives. 18
Further, as for other nmethod of. form ng the pressure- sensitive adhesive
| ayer 3, the co-extrusion nethod (nulti- 34ayer extrusion nol di ng) can be

cited. According to this nethod, a plurality of [ayers can be forned at

the sane tirsed in ompleak tpartarvhiehtareonsed iRpetheruperliicatiang .-

t hi ckness (dry filmthickness) of the pressure-sensitive_ adhesive |ayer 3,

but in a cadBm@kfe tRig sineation panbe| praferablyicarndied oo MIGATHIR"
total filmthigck f 3 to 300 ' bl e, total fi

Thi ckness ofSHHBHLES RANRRLTS FRRFFS HBrEDboRl SFEOrBALAOnE SHER 9 | m

t hi ck f _f 10 to 60 ' t f bl e. E

o par 1 cul SFATHAAGR 1 Tt AR ARAcRarRRRE A ake, AEY AIEVTR Tp

t he | 3 t 4t ] t thick f 3 ecand

ayer) s ot Phabdafé dfoftal (Bad PRECOFRCR riRBedelq e

31 (first | aﬁ?@he aé}ﬂriztoﬂn?eﬂtpif @&?&f{:fgﬁ& tglt?éhaas 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



t hi ckness of the layer 32 is in the range of from1l to 10 tines the

t hi ckness of the |layer 31. The above-nentioned effects are realized nore
effectively with such a range. The boundary surface between the |ayer
31 and thesl ayer 32 need not al ways be dlg%%nct, and the conposition and
the conditions [1] to [5] described above y change continuously in the
vicinity of the boundary surface. types of rel ease sheets can be
used for the reMedheod sfedtradygition sTmmerorme)ch(depaéésubelgévdsu tive
adhesive |l ayer. For exanple, it is possible to use release sheets which
have a base mat dFiRst dawar fskeht {Rokanis e iSheeb Bege Matarisds Side)ds
such as polyethéjene terephthalate

19 pol ybutyl en RHQPaRRﬂSR%N%E%%IQi¥ﬁ°?X#®%F?IéFE°§§11PHéW5 ke.
EECEC I N o e 4k L EERR Y L
BRI 1 T QR 8 S R I TR R —
(protective f sqkiQ%ya%%esf¥% (%gﬁirfging 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
| method _
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



surface (the surface on the opposite side to the pressure- sensitive
adhesi ve-l ayer 3) of the base material |ayer 2. Figure 2 is a
cross-sectional view which shows a second enbodi nent of the present

i nvention,**in which a pressure- sensitive_adhesive sheet of this invention
Is used as a |ight-polarizing sheet whi ch?®s to be stuck onto a quuid
crystal cell. The pressure-sensitive adhesive s shown

drawing is one which is mainly used for®Bt?R&i% %nE%P Rﬁ???F??nPfaﬁﬁHred

crystal cells, and it is the sane as t tioned pressure-sensitive
adhesi ve sheet 1A except that the Iay2b¥mﬁ19{ éh%??ﬁ Fg Y

pressur e- senS|t|\zﬁ1 esgéle | ayer 3 |s %I fferent. . The
pressure-sensitive ‘aghesi've | ayer 3 of ? e“ ressure- sensitive adhesive

sheet 1B Isdﬁ?ﬁﬁﬁq tfyivmth a | ani nate body conprising the layer 31, the
layer 32 an ayer The factors whi ch are common to the Iayers 31

fgygf g;e($rfstslayg%%\ﬂ¥gﬁ%§§§%onde §?ﬁgq%ase &%%%r?rFH%gegi
the inter nedigiee wady Hs I ESGHPNE iaéffééptsaéﬁﬁ Yo aﬁaf@@%y%@i@fltt B? d1—
aforenmentioned conditions [1] to [5], or the layer 31 (first layer) and
t he 2-ethylhexyl phthalate were used as the plastiqizer added to
"the second layer of the pressﬁre—sensitive adhesive layer in
Example 1. The conditions of each layer from which the
pressure-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 iayer-'
from which the-pressure-seﬁsitive adhesive layer was
constructed are shown'in.Table 1.

(Example 4) |

A pressure-sensitive adhesive 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 saﬁe
composition as the second léyer formed in the same way on the

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

eadh layer from which the pressure-sensitive adhesive layer.



20 layer 33 (second layer) which is furthest fromthe base nmaterial |ayer
2 satisfly at |least one of the aforenentioned conditions [1] to [5].

In this connection, in the forner case, no limtation is inposed upon the
.condi+ii onssrelating to the remai ning | ayer 3, and it may have the sane
condition as either one of the layers 31 of 32, or it may have a condition
different frwas dodtribetédysre Showndil2TablLethernore, in the latter case,
no limtation is also inposed upon the conditions relating to the
remai ni ng | a(xa@¥leam)yl it nmay have the same condition as either one of
the layers 31 or 33, or it may have a condition different fromboth the

| ayers 31 and 33.A presswyehsenshtiveradbesitvecsheet vEofdhbei s&ryedarelB
which has a pressure-sensitive adhesive |ayer 3 constructed in this way,
the |ayer 31sheymiin Figurpnd) ngastpeeparedi in the pame WaY: 8si dn Expapls
even if.any contraction of the base material _|ayer 2 gccurs, and t hereby

lifting and beR¥GeRE st ckhe Rroesyrorecnal tive sdhenive ARYEReVaSE ti ne,

the layer 32 and/or the Jayer 33 reljeves (absorbs or_disperses) the .
stress whi cht’l'jspnlpﬁ oiﬁ%“e‘ﬂ L&‘Xf%t%aggt%‘?eﬁ‘h’?gl 1axer ?fcﬁﬁgr e’ and -

therefore local concentration of the.residua tress can,be pr.evented.
Eur t her nor e, S t%‘é‘érf"%e ?i%%ﬁondfay_er in ﬁxampfe Q form%d _\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 whiéh the pressure-sensitive
.adhesive layer was constructed are shown in Tablé 1 below.
(Example 7) |

-A pressure-sensitive adhesive sheet (of the structure
shown in Figure 2) was prépared in the same way as in Example
.2 except that the pressure-sensitive adhesive layer was a
triple layer laminate 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



above, if the bonding strength between the layers 31, 32 and 33 is
relatively weak, displacenent (novenent) at the boundary surfaces between .
adjoining layers occurs readily and a stress-relieving action caused by
the displ asenment is also exhibited. Henc@8 in a case where the
pressure-sensitive adhesive sheet 1B.is used by being stuck onto a TN
(TET) each layer from which the pressurqz§enqkﬁﬁqp(ﬁqgﬁggv%e}gyeror
exanpl e, the occurrence of_white _ nmarking which is caused by changes in
transm tt and@s sonstrpshesdy aje sﬁW’bsjs"égrable 1. Moreover, the ideal

met hods of fgrning the pressure- sensitive adhesive layer 3 on the
pressur e- sertst €& desi ve sheet 1B are the sane as those of the first

Shood o o oo B R A O A el iR
crystal Ccel EnSTRauchs o iaf dfnl P Rp s R s o 1€t fnr 08
for sticki n%heog'tr%s r%-['geld&#!&ec%%it\ﬁeelfa r%hgisnst%iaéﬁﬁ%ig ffwﬁgeformed

pressure-sensitive adnesive sheet S
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



the pressure-sensitive adhesive sheet 1B excepting that a phase difference
sheet 5. and a pressure-sensitive adhesive [ayer 6 (second
pressure-sensitive adhesive |ayer) are provided between.the
pressure-sensitive adhesive layer 3 and the rel ease sheet 4. The
pressure-sensitive adhesive sheet 1C fornms?% light- polarizing sheet with
which elliptically polarized light is obtained as a whole due.to the
provi si on ofW?h@hghﬁgeand?PFXﬂéﬁcé°§He§§tsr‘wﬁéeﬂhagéyﬂﬁfféP€ﬁ§§QQﬁ€ét 5is
joined to the sjde oppgsite t3 the base material |ayer 2

h e

pressur e- ser@fR$LEIRBNRANGEIVE)eLOBPT 15ABE RaRRT HF 1 P r?ﬁég?‘%slt?ggiagx]_sican
of the di spa0oHer 98nBarks by HBLEY CcareraYtBRyLIEoFPaacs RYoral col |\
00 1L T e B oXBBLE 12 Kaftouee! 2ROl heghechrdohrad i Thit
ext ended. ol YURS bA ol gbbbAR 1B R11BCKHCRREORERB, AT, KR e, ana
difference S&Fféd?'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-sénsitive adhesive layer (triple
-layer 1aminate) was'produced usihg the co-extrusion method.
The composition ete. of each layer of_fhe pressure-sensitive
emulsion lajer was as indicated below.
[First Layer] |

Acrylic acid ester-based polymer (pressure-sensitive



The pressure-sensitive adhesive layer 6 is joined on the surface whichis

"positioned on the opposite side to the pressure-sensitive adhesive |ayer 3

of "t he phase difference sheet 5. This pressure-sensitive adhesive |ayer 6
is formed:*sfroma single |layer, and the nagerial fromwhich it is
constructed nmay be the sane as that cited Br the | ayers 31 to 33 of the

pressure-sensjtive adhesive, | ayer 3 descrjbed  earlier. reover, the
pressure- se r‘%‘h“f %vegh HeREL ?%ér S gPARYS py ‘E%ﬁgﬁfi' uBCEILHCt ﬁ%%o‘&m r‘?g e |

conttruct i oPdere iy e b@LEr ButelCheruRPL) 08 Timetrfiliy Bl " A

bosi £ oned on ¢ ha e B RS pERbehS | raPpRe afl} Pebaand. i cBpostdriis
pressure- ser%éx{ieée, adj.hfgﬂ%ﬁtlﬁye&ei t. Wth the pressure-sensitive
e e a

adhesi ve sh havin bove=deScri bed construction, the |ayer 31
mai ntains its txﬁg% e ' e La er e\ ' y
contraction of the lgg%§%%t£§§§ f?%g%égz°gigﬁ?gﬁifﬁgr%%§@¥ri?%}n§%%%fidﬂ]
peeling are gfsf ectively prevented. Further, at the sane tine, the layer
32 and/or the layer 33 relieves (absorbs or disperses) the stress which is
produced as the [mscon@iEayad]! ayer 2 contracts, so that |ocal
concentration

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



23 of the residual stress can be prevented. Furthernore, as has been -
deseri bed above, in the case where the bonding strength between the Iayers
31,.32 and 33 is relatively weak, displacement (novenent) at the boundary
surfaces between adjoining Iayers occurs readily and thereby a stress-
relieving action caused by such di spl acen®@ht is also exhibited. Hence, in

a case where the ?ﬂ?: 1V, ﬁﬁﬁi s used by bei ng
stuck onto an STl{l'%rl qui (fehf rys ¢ §1rf$fjge§é)yexa é"ﬁ-née occurrence of the
color unevennesydthdd %\Terﬁ@d&étfwﬁeﬁéﬁer methé\@r eover, in this

I nvention, the pressure-sensitive ad ayer nmay be constructed with a

| am nat e body formed fromfour or noredyfIss dd 2 E@S6e1bps first
| ayer described above is on the side cﬁosest to the base material | ayer

(and especi al |y hopded iy d-Nfebarel vét£dnd1 vy dut foil oﬂttllléa§$.m@ne of

the other layers should be a second | ayer as described above.
each of the compoditivns aieFur bigte abivet FaydOin EXRApleé Z1 Ngas hpﬁéphﬁéd

been used for the base material 2, but
and this solution was coated onto one side of the light-
polarizing sbeet 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 below; |

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 pressure—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-



the invention is not limted thereto and it may be sone other sheet-Ilike

optJ cal ,parts, such as an anal yzer, a phase difference elenent (1/4

wavel engt h sheet, 1/2 wavel ength sheet for exanple), a light- rotating

el ement (asFaraday elenent or a spontaneous |light-rotating elenent) or any
of a wvariety of optical filters. Furﬁﬁernnre the pressure-sensitive
adhesive sheets  of, this inventjion are not limted o those mhlch,Fre used
by being sEGRRIGAVS Bdhesive JaYeT as copRFridSed ingshgwm in Table

24 used in_optical parts which are used in other applications. Nanely,
this inventiton can be preferably applied to pressure- sensitive adhesive
sheets in wgh%gtdﬁgprnatlons such as expansion, contraction and war pi ng
and the like~are Ffable to arise in a base naterlal | ayer thereof in

response to chan V. I %RRQ! ﬁ,&% ]aés Sfperature
and humdity. ?E% re'le%%‘:e %ééﬁr{%}ﬁ\%en lon s escri B) né nore detail
bel ow by neﬁgﬁsi%Eer%ﬁﬂégyvéngﬂgufgsobtained in the above-mentioned

Examples 1 to 10 and Comparative Examples 1 and 2, and the-
pressure-sentitive adhesive sheets were stuck with the
| exposed pressureesensitive 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 were'infroduced
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 obserfed.

A : Some white marking is observed

X : Quite a lot of white marking is observed.

X X : Pronounced white marking is generated.

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



(Exanple 1) A préssure-sensitive adhesive | ayer was fornmed on one
side of -a light-polarizing sheet base material which forns a base nateri al
| ayer using a lam nation nmethod with coating and transfer, and then a

rel ease sheet was stuck onto the pressure3§ensitive adhesive layer, to
provi de a pressure- sensitive adhesive sheet (dinensions: |Iength 80 nm x

1 “he strulTrpBab; Slan "ERF A¥eY o] vl ahd e e, ik A0S, T ) O
:-' ght - pol ari zi ngogheal BanerMiadd,2lwitn t%”%ﬁstétﬁ%-%j;ﬁ re Tédl?éfi#@yer
ami nate conprisi ng triacetylcellulose film

pol yvi nyl agﬁEQfel ofi bghpg,?-g.ti_velgd(afngrlr r% t{lze)r.e was prdddit&dd ! wiet t!! ose

film Thi ckness Pressure-sen5|tive Adhesi ve
Layer LAYkimk! USHhH! @#1th thPPHsRurd YerdsA¥iv @dhesive sheet of

25 Met hod of ~Production: Transfer nethod (details below).
Comparative 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).



[First Layer (Light-polarizing Sheet Base Material Side)]
“Trinmet hyl ol propane tol yl ene diisocyanate (crosslinking agent) (0.1 part by
‘weight) was mixed with 99.9 parts by weight of an acrylic acid ester-based
pol ymer (pressure- sensitive adhesive) conpP#sing 5 parts by weight
acrylic acid "in 95 parts by weight butyl acrylate, thereby a pressure-

sensitive adhesi yepgelsghirei séiss Pt ERal£ghe s ot 168 oS0tHei 8ameas
coated onto the sane filmas the rel ease sheet described bel ow-and dri ed,

and the fil gopbbsiitednwvas theansiest ethypsrt dwExanplke of wae prepared and

| i ght-pol arizing sheet base material using the transfer nethod.

[ Second Lay¢hi&Rsbtasdofheais Stakedd¢d onto die bmeh)dihelxlyé phlapat e
(plasticizer) (5 parts by weight) was mxed with a pressure-sensitive
adhesi ve sodififenrenct sheetarend odmpiesd { iamd sthd weddrd adpoessenesapgitiivet

| ayer (100 parts by weight as solid fraction) and a pressure- sensitive
adhesi ve sokdhesiveadapespddny fItmstlinkiess 3G am) iwaswersedi ed onto a
sinmlar filmto that described earlier and dried, and the film so obtained
was transfe<degdt &t o the surface of the first Iayer by nmeans of a transfer

met hod. Thus_obt ai ned doubl e layer | am nate was then aged for 1 week
at normal tenperdh@rEelease 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



Condi ti ons of Each Layer are shown in Table 1 attached to the:

Specification. (3) The Rel ease Sheet Conposition material: Pol yester
film silicone treated _ ' . 26

on one«¢side (SP PET38 manufact ured - 35 T by Lintec
Cor por ati on) Thi ckness 38 [err]m (Exanple 2) A

pr essur e- senmdvemeaxihasn cbshseppmessedepared in the same way as in
Exanpl e 1 except that 6 parts by weight of di- 2-ethyl hexyl phthalate were
used as the plastQrithe othksd handi hthereowds| pyenowficetlecolor unevenness
pressure-sensitive adhesive layer in Exanple 1. The conditions of each

| ayer from WHi8h the prassitieeSersbtive cadhasiyeeshegtr ofafompasetddced. are
shown in Table 1 attached to the specification. (Exanple 3) A
pressur e- sedK¥anRAie ddhesi ve sheet was prepared in the sane way as in

Ex le 1 that 5 b ight of liquid | yet h d
anpl e _eﬁ%&%%%.ﬁp%;ﬁqsge%ygﬂ? 0 i qui d pol yether were used as

the plastic
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.



by wei ght of crosslinking agent (of the sane conposition) were added to
the second | ayer of the pressure-sensitive adhesive |ayer in Exanple 1.
The conditions of each layer fromwhich the pressure-sensitive adhesive

| ayer, was; constructed are shown in Table 1. (Exanple 4) A
pressure-sensitive adhesive sheet (of t9§ structure shown in Figure 2) was
prepared in the same way as in Exanpl e except that the
pressure-sensitive adhesive |layer was pagifg ple layer laninate with a third

| ayer of the . sanme conpasition as the second |layer forned in the same way
on the surfdce of said sederimudrikiifxdmn! rul | saersandi {iangintiagdch
| ayer from which the pressypgssensijtive adlegimas||aelus Modulus
27 was constfucted are sho woslTall epdss] (|ExanPl § Briocdym/en] P [x10%dym/ca?]
pressure-sengitive _adhesivé sheet (of the diructude shown in Figure 2) Wwas
prepared in {RAgoRaErdfMes i0) EXANP! Qonel gXcept tlhatif ke 6. 4
pressure-sengitive|Qdhesby¢ l@yer Yas g trjipl® | gyerol ggnajle wighga third
| ayer of thelsane | conposiffion as tthe secodd layerd in Exanple 2 fnr med _iin
the Example |First Laver | 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 ... D 25 0. 71 2. 4
Exanple |First laver | 0. 1 None 5 1. 7 6. 4
4 Second Layer| 0. 1 6 20 0. 785 2. 6
Third Layer 0.1 5 20 0. 75 2. 6
Example. | First Layer 0.1 None 5 1.7 6. 4
& |Second layer| 0. 1 5 15 0. 75 . 2.6
Third Layer 0.1 6 25 0. 72 T 2.4
Example |First laver | 0. 1 None 5 1.7 6. 4
6 Second layer| O. 08 - b 20 . 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 | 0. 1 6 25 0. 72 2. 4
Third Laver | 0. 1 None 10 1. 7 6. 4
Exemple |First Laver | 0.1 Ve | 858 | 1.7 6. 4
8 Second Layer 0. 05 None 25 0. 90 3. 0.
Exemple |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
i 10 | Second Layer [ O . None 25 0. 70 2.3
! * |Third layer | 0.1 None .| 10 1.7 6. 4
| Comparative Example 1| 0. 1 |  Mone 60 1. 7 6. 4
Conparative Exenple 2 | 0. 1 15 60 0. 4 1. 5

Elastic Modulus Mesurement Device : Phecmetrics RDS-II



- Was a

same way on the surface of the second | ayer
of each |l ayer fromwhich the pressure-
constructed are shown in Table
adhesi ve sheet (of the structure .

sane way as.
tripl
wei ght of tr

I n Exanpl e
e | ayer
i octyl

1. (Exanple 6)

| am nate with a thir3¥ | ayer
trimellitate were used for the plasticizer

second | ayer conposition formed in t

second | ayer

in Exanple 3. The

I n Exanpl e 1.
sensitive adhesive | ayer was

The condi tions

A pressure-sensitive

I n-which 10 part.s by

d?g$§ﬁg%b¥e% on the surface pf t he
con ac '

shown in Figure 2) was prepared in the
3 except that the pressure-sensitive adhesive |ayer

added to the

h | ayer fron1mh|ch t he

pressure-se
bel ow. (Ex4d
structure S
except that

| am nate wt
formed in tHh
The conditi g

DIler

Blverohmental

s

e Erampleay onf the
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(J.UIICD VT |ayC|

pr ess g Sgﬂ§l tive a

waos L.U]IDLI uv
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ihesi ve gPEXi9ofRe t he

ne sane \Q@H%P% Exang

Br Was ayer

—of —The sane COITpPOS

surfage of the s

TTonm as the TSt Tay:
>cond Iayer(§l1 Exanpl e

Example 2 O (@)
Example 3 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

1

e 2



28 each layer fromwhich the pressure-sensitive adhesive | ayer was
constructed are shown in Table 1. (Exanple 8) A pressure-sensitive
adhesi ve sheet was manuf-actured in the sane way as in Exanple 1 except

t hat t,he second | ayer of the pressure-sensitive adhesive |layer in Exanple
1 was fornmed in the way indicated bel ow. [ Second Layer] .

Tri met hyl ol propane tolyl ene diisocyanate (@8osslinking agent) (0.05 parts
by weight) was mxed with 99.95 parts by weight of an acrylic acid

est er-based pol yner (pressure- sensbx'&iigﬂheéive) conprising 5 parts by
wei ght of acrylic acid in 95 parts yA At 8f 2- et hyl hexyl acrylate and

a pressure- sengttrve—athes—ye—sotattomv - was
coated into the|FagErdniestaf |fi 1 m ggdhepPpye and | dri edgpaxdokhe il
obt ai ned was traQ§f 1;r.ed ontq the sui&gﬁg of t firftnh@%ﬁ% yusi ng|t he
“transfer method. ONCALLIORF e cdndi tf%n W3ch | ayer f_Qf HS he
pressure- sensiftrve tayer—wWdS CONStTUCTEd Were @S STowT 11T T1anre 1]
(Exanpl e 9) AEpdnpteul &- gensi tive @dhesi ve sheet (of Qhe structwre
shown in Figuref2) was . preparded in the sane way las in Exanple

Example 2' o - O

Example 3° O O

Example 4° O <)

Example 5° O O

Example 6°' O o}

Example 7’ . o~O o~0O

Example 8° o~0O - O0~O

Example Q' O - O

Example 10’ o~0O o~O

‘Comparative | X X -

Example 1' |




4 excep and third layers of the pressure- sensitive
adHesi v Ilimgl "iﬂ"aﬁiﬁ‘m .4 were forned in the way indicated bel ow

[ Second aner t hyl ol propane tol yl ene diisocyanate (crosslinking
agent ) (0.4 part by melght) was m xed wixgh 99.9 parts by

29 weight of an_acrylic acid ester-based polynmer (pressure- sensitive
adhesi ve) cﬂﬁﬁﬂLiﬁa&i&lﬂE@Lﬂﬁby wei ght of acrylic acid in 95 parts by

wei ght 2-et hyl hexyl acrylate and a pressure-sensitive adhesive-sol ution
was prepared. This solution was coated into a filmin the sane Wway as

before and _drie and the fil m.obtaine S nsferred onto,the surface
of the first: |ay3 PSPy ene kG silye Sheet’ GRmer 1SLbes

Di - 2- et hyl hexyl ate ticizer) (5 rts by weight) was mxed with a
pressur e- senS|t|9e gaﬁe? 3 3 Tudher s fﬁgﬁparts by wei ght sol.id fraction)

of the same conpgs | ayer. and ress - Ltive
adhesive soluti % b%S%PE%aPS S\HQ‘ ceogtcdglc?sc}lsﬁ%ﬁgyﬁq #ﬁcﬁhgésgéésﬁgg%d
' with a laminate body of a plurality 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 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_adhgsive §heet as claimed in
claim 1, whereiﬁ 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 accompanles contraction of the base

materlal layer.

This Sheet Has Been Re[ilaced
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as before and dr| btalned was transferred onto the
surface of the se ﬁ” Hﬂﬂhe transfer nethod. The
conditions of each ﬁayerLfr®n1 the pressure- sensitive adhesive |ayer

was constructed are shown in Table 1. Exanpl e 10) A
pressure-sensitive adhesive sheet (of the structure shown in Figure 2) was
prepared inglhe sgge D EKE?E&@e &dﬁFQfQE %H@Ettgg claimed in
pressure- sen5|t|ve a S|ve ayer (triple Tayer 'amnate) was produced

usi ng the CQgshi 4si YhdiRddip ho TRE SEMPASLE RACRe eceAaN1bgus gof (he

pressure-sensitive enulsion [ayer was as I ndicate

Layer] tidhitily boHddh 54184 - Pﬁéegoﬂ&iﬂﬁﬁétfﬁﬁéﬁﬁUEﬁe?%B?'EbVéf an
30 adhesive) conprising 5 parts by weight acrylic acid in 95 parts by

wei ght but ylexaent ah@clPSPLPRELP EXcuvBighthe bondiﬁélﬁtfbhkﬁhpbﬁp%n%
tol yl ene diisocyanate (crosslinking .agent): 0.1 part by weight

adherend of the pressure-sensitive 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~sensitivé 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'ila
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Degree of crosslinking of the fi rim,m tion 85% [ Second
Layer] - Silicone pressure se ﬂﬂ l f the conposition

i ndi cat ed bel ow. Di net hyl pol ysi Foxane® 50 parts by wei ght

Silicone resin: 50 parts by wei ght Benzoyl peroxide (BPQ,
polymerization initiator): 0.3 parts byiwei ght [ Third Layer]

Sane as the first |ayer. . The conditions of each |ayer fromwhich the

pressure- sensitive adhesive layer is constructed are shown in-Table 1.
(Conpar at i vaoExamplee phlessure-/disbtive-sdines 1 v¢ esleldtsage cllajaedvds f or med
using the coating nethod on one side of a light-polarizing sheet-based
material welaimf Or,netheirfed hadee ned €10 ab f | tlyerr elakd bonaelasitdas moshdats
was stuck onto this pressure-sensitive adhesive |ayer and a

pr essur e- sengi thee afdresient it sdcamd kayer wi therseéspscés tion theanpl e 1
was produced. The structure of each |layer was as indicated below (1)

Li ght - pol ar rgilagasiest eBast ivhtmoduilus of tlsamferementianpdefirst 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-tightiy bonded, and the first layer haé a_shear elastic
mddulus of such an extent that neither cohesive failufe_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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(2) Pressure-sensitive Adhesive Layer

31 , Layer Structure: Single |ayer struct ure lllllj UIIMI MIB!I Pr oduct i on:

Transfer method ed bel ow)

A pressure-sensitive adhesive solution 2% the sane conposition as for the
d

_first_gaye; I n E?enﬁle 1 m?s pr epar ed d this solut:on gas cogted onto
ressure-  SURLP: Provharsdn e tE L s At e ESmHe Ter ShEn
Layer 1 om B0k} "BoRaERS Lo 3 ! 'o%&ﬁdghgse gawh&%éog Cfs;j%fughed are

shown in T ease
( Conpar atlvexﬁéﬂﬂpmizh slisghﬁypf 'btdnﬁqn%d%??cep froy Yh

prepared int sane wa aralve

condi tions Q&héPSnQVS?S%h% %@Eﬁsﬂﬁ€1s¥ﬂ§¥%fﬂe'dﬂﬂ%%f@@“iéﬁer'”d'cated

bel ow. Layer Structuré: Single ayer structure t hod of
~Production: Transfer nethod :

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.plﬁrality'of léyers'which include a
firsf layer which is closest to-the aforementioned base
material layer and a second layer, wherein the amount of
plastieizer 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

i

ThlS Sheet Has Been R
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(details as indicated bel ow). D - 2- et hyl hexyl adipate ( ticizer o
(15 parts by weight) was m xed with a pressure-sensitive adrlmﬂiﬂmﬂliﬁﬂ'”m“l ;
(solid fraction 100 parts by weight) of the same conposition ¢ -
| ayer; i n- Exanpl e 1 and a pressure-sensitive adhesive solution was

prepared. This solution was coated ont4 one side of the light-polarizing

sheet base material and dried, and a pressure-sensitive dgezivghlayer was

f or ned. clatfe 18on#heraid ofhe 2poyuny e‘?ffﬁ’%‘?ﬁm%e?hédgﬁ s&8r &

32 sensitive adhesive |ayer, was constructed e sho LN _TaRl . ep<Test

1> TREWPEsddons madtar 1t eofe\%%e%eqq%ai%eﬁr sshFen Bsghsﬁ%t 2%
adhesi ve sheets obtained.in the ove- tione a and -

Conpar at i v?aﬂénﬁp’éye’% Per %@t%%ksﬂ?&%ﬁ?ﬁ%sé éghgsslﬁ\?ee sheet s

- were stuck mﬁth.th exposed- pressure-sensitive adhesive |ayers onto both

sides of &OPPRSIYIRBt for liquid crystal cell in such a way as to form
crossed Nicols. The sanples so obtained were introduced

. 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
claim 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 strength ph the

adherend of the pressure-sensitive adhesive layer.

23. The pressure-sensitivé adhesive sheet as claimed in

claim 18, wherein the_thicknesé'of the second layer is of the

-
——— [t

order of from 0.5 to 15 times the thickness of the first

‘layer. ' o ' _ _
' This Sheet Has Been Reﬂlaced '
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into dltlons of 80[err]C, dry, for 1000 hours " (First
Condif M ﬂ mEnmental corditions of 60[err]C x 90% RH.for 1000

hour ns) and the state of occurrence of the white nmarking
(change in transmttance) was assessed V|suaIIy The results of this
test are shown in Table 2 attached to fhe specification. The

white: markiThr | S rEEeLE- I?i%ftf"&e binfsrvi AQUE ag c1ath8l ke N
Parely obsefy gﬂ# %&Htwhéfiﬁﬁ the ggsﬁpet e 1% €19 §3h89§§évfgyer is X

Quite a 10 e nmarking rs"o Pronounced white

mar king i s @GR0R( A?Jﬁﬂgne ns o 'faﬁiﬁﬁfiéﬁQﬂéﬁﬁﬁﬁrﬁ@ﬁﬁtﬁrEHQf@rln Tabl e 2,

it is confirne en the pressure-sensitive adhesive sheets
(adhesi ve |ight-polarizing sheets) of this invention from Exanmples 1 to 10
are used by being stuck onto a liquid

33 crystalagel IThd Rerdeyelectenbi tevapadhegive shopteasedlaimed 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 ﬁatefial 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

© This Sheet Has Been Replaced
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-On the other hand, sensitive adhesive sheet of
Conpar ative Exar‘rpl mﬁmagﬂaqmounced white marking, and with the
pressure-sensitive asi e @ Conpar ative Exanple 2 the

pressure-sensitive adhesive l'ayer peelgg off fromthe |ight-polarizing

sheet base material and it could not bé used in practice. (Exanples 1' to

L e TR A bxtent,1hes SeiEhat f5u8k RePhRERpFb hBESoE
adhesi ve 1 348k dﬁg} ;%Egge gﬁ% Ogcgﬁg g'd@hQBFegﬁfEk #nifle Lgﬁion of

pressur.e- sen5| ESI ve pressure- sen5| trve adnesive

sheet's obt giedyidy @tﬁgggewﬁff b QBEHnoERINR! 5ndr 010,388 LRoCpHRaN ali ve

Exanpl e 1, and pressure- Sensi |ve adnhesive s wer e constructed
~as a whol ey E& ptical polarizing sheet (Exanples 1' to 10" and
Conpar at-i ve anp e 1' correspondlng to Exanples 1 to 10 and Conparative
Exanpl e 1) were prepared. ~ In these cases, the structures of the phase
difference sheet and the second pressure-sensitive'adhesive | ayer were as

i ndi cated begl.owThd PrédaspeDsbheienee SaRekive shé@OPAsi tleimeat eni al :

‘Pol ycarbonate film (single |ayer) . ‘Thi ckness : 60 [err]m
claim 28, 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.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.
. This Sheet Has Been Reﬂ

HIIIIl |III||H| ||




(5) Second Pressure-sensitive Adhesive Layer Layer Structure
Singl e.l ayer structure Met hod: of Production: Transfer nethod

(details as indicated below). ' 34
A pressurg-sensitive adhesive solution of the sanme conposition as the
first layer in Exanple 1 was prepared andé this solution was coated onto
one side of se difference sheet and dried, and the second
pressure-sensrtrve adhesive layer (dry filmthickness 30 [err]im was

f or med. '<&ﬁﬁéﬁﬁﬁg&gﬂ@gﬂéﬁ§Qé§£§ﬁ§§5§§f§%§§fere renoved fromthe pressure-
sensitive : : oned Exanples 1' to 10" and
Conpar ative Exanplfifedsurédsshyetivet 8dhBeie¥PeReEt 3ACARM for use by
pressure-sensitive adhesive |layers onto both sides of a glass sheet for
liquid crystalcideld dntdaseriqiiiauehystu@yceds,t anfioin tyaessed Nicols. The
sanpl es so obtained were left to stand under the aforenentioned first
condi ti ons cumstyemticon ondiel éinnthanprébeupecsenshtével adheswivencdegerss

was assessed visually. The results are shown in Table 3 attached to
t he ‘is Joined to one side of the base material layer 2 which is

constructed with a light-poiarizing sheet and a release shéet
4 stuck onto the other side.from_the base material layer 2 of
the pressure-sensitive adhesive layer 3. The préssure—
sensitive adhesive layér 3 is constructed és a laminate with
the layers 31 and 32. An acrylic-based pressure-sensitive
adhesife, for example, can be used for the pressure-sensitive
adhesives from which the layers 31 and 32 are constructed,
buf the shear elastic modulus or the felaxation-elastic
-modulﬁs of the lajer 32 Is set lower than that of the'léyer
31 as a resuit of a difference in the composition of the
pressufe?sensitive.édhésive, the degree of crossiinking or
the amount of plasticizer added in the layerslsl'and 32. The
stress Which is produced by contraction,'for'éxample. of the
base material layer is relieved and stress concentration can
-be reduced. In partiéular; white marking and color

7

unevenness of the liquid crystal cell can be suppréssed.

. Fig. 1



speci.fication. Mor eover , the assessment standards used in Table 3

were as follows: [err] : No:color unevenness is seen at all.
[err] : Any color unevenness is barely seen. [err] : Some col or unevenness
i's observgd. X : Quite a lot of color unevenness-is observed.

As is clear fromthe results shown in Table 3, it is confirmed that when
the pressure-sensitive adhesive sheets (pressure-sensitive adhesive
| i ght-pol arizing sheets) of this inventildd from Exanples 1' to 10' are

used by being stuck onto a liquid crystal cell, the occurrence of color
35 unevenness can be suppressed. On the other hand, there was
pronounced col or unevenness withEt hélpr&sure-$ensitive adheS|ve sheet of
Conparative Exanple 1 [Effect of the Invention] As has been

- descri bed above, with the pressure-sensitive adhesive sheeLA of this
invention there is no lifting or
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peeling of the pressure-sensitive adhesive |layer with respect to the base
material |ayer, the stress which is produce by contraction of the base .
material |layer is relieved by the pressure-sensitive adhesive |ayer and

f hereby‘t¥e | ocal stress concentration at the edges of the sheet can be
reduced. : Consequently, this has the effect of suppressing the
phenomena whi ch are produced by the stress distribution in the base
material |ayer for exanple becom ng unevegy2 such as the wite marking wth
TN (TFT) liquid crystal cells and the color unevenness with STN |iquid
crystal cells for exanple. Furthernore, with the pressure-sensitive
adhesi ve sheets of this inventFon {hegp resqgge-sensitive adhesi ve | ayer
can be manufactured with a |am nation nethod by transfer or by
co-extrusion, for exanple, and production is sinple. Finally, it
shoul d be noted that the present invention s no.way I|n1 to the
enbodi nents described above. The scope:of the present i ion is
determ ned only by the follow ng clains.
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o4 . TABLE 1

Crosslinking Pl ast icizer Dry Film Shear El astic "Rel axation Elastic
Agent Thi ckness Modul us : Modul us

[wt. % - [wwod [err]m] [xlO[err]dyn/crr[err]

[ X10[ err] dyn1 cn{ err] Exanpl e First Layer 0. None -

5 ) ' 6. 4 15 Second Layer 0. 1 .

5 2 5 0. 75 2. 6 Exanple First Layer
g' é d Layerpolarg.ozlmg sheet cgnnot6be absor.]"b é %nd alleviatedi bl.yzt%e 2
i: # Exanp&%egngg égiéﬁtive3adhesé%%0ngh@a§§$tP?ggtign8of the residqgl
25 anpl e First Layer 0. 1
None stryss in the base 7material of the l%ghﬁ*pOl&ngln%e’ﬁtﬁﬁ)t Layer
0. 1 5 20 : .

Third Layer becomgs uneven. In pasticular, strgss is like1y0t07h§

2. 6 Exanple First Layer 0. 1 None :
1.7 concentrat@d 4n the& outersgqpantphersal porbdiom of the base 5
15 0.75 2. 6 . Third Layer 0. 1
6 mdierial of thd)li@ﬁm-polariz1ng siree td. Eﬁanpleesmhﬁﬁ thnﬁ

0. 1 None 1.7 6
Second Layeds a @roblem in that so called "whimé)marking" i6. llable to

2. 4 Third Layer 0. 08 10 20 '
0. 60 appear with T (H%mﬂﬂ}iqufarcﬂydﬂa&ﬂcells &ndlcolor None
5 1. 7 7 Second Layer 0. 1

6 ¥inevenness is Qia?o]?e to appear with? SEN liquid cr?lsmad. lceidrs.
0.1 None

Exanpl e FIH%teLaitrshould.%eihoted that "ﬁﬁﬂtb mark1ng“5means a 1.7
6. 4 8 Second Layer 0. 05 None 25

0. 90 phenomenon3thﬁt aEﬁﬂEHKBnodaﬂﬁﬁndﬁaﬁﬁnt portioh of a liquidNone
5 .7 Second Layer 0.

goni cr}sQal cell becdbeéZpartially Efansﬁhﬁént ‘due to ﬁhbﬁ@nLayer
Exanpl e thﬁtrhét@bn of aQba%e material(ﬂPQﬁlight-polérizing sheet’L 7
6. 4 10 Second Layer 0

0. 70 attached 2o %he 1liquid ¢ éﬂiﬂiEéTI “0. 1 - None
10 4 Oorrparatlve Exanmple 1 0. 1
None 6 0 1. 7 ' 6. 4 Conparative Exanple 2:
0. 1 15 6 0 0. 4 1.5

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-sensitivé adhes}ve sheet
which can relieve the stress which is produced by thé
contraction of the base material layer ané with which stress
concentration is minimized, and-in particular to provide a
pressure-sensitive adhesive sheet with which the white

marking and color unevenness of liquid crystal cells can be
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.Ehastfé Modul us Mesurenent Devi ce: Phecnetrics RDS-11

37 o TABLE 2 Environnent al
80[err]C, Dry 60[err] C X 90%RH Condi ti ons
for 1000 hours for 1000hqurs Example 1

' Ex le, 2. .
%:;{% In order to achieve t£$;$$qve-meE§§ﬁ$$% quect, the present
[err] invention provides in. éENﬂﬂrst &>paqy ead pressure-sensitive
%g”% adhesive sheet to be used[ For 115@”%&?%1 cell of a liquid
[err] Exanpfeystal display, comprisingf er r] _
[err] Exgnp:e 8. a base material layer[Béi%j a light polarizing sheet or a
%g;;% Eﬁgggpgaﬁﬁ)dlfference sheet used &?rﬁ e 11qu1d crystal dlsplay, and
[err] Conpar atbvea pressure- sens:Lt:LVwadheswe layer for sticking said basé
Exanmple 1 [ r 03, 03t;i,91 &0k ngﬁgrfg (e, §ggy d
not be Exaqu)EﬁQP(’%Fjf%l:l ngergﬁ&gughtg'gg Fln f? ° qﬁ% PY
of f of device, saldtms&uggsﬁggs% gfib%snre aygﬁebemg constructed-
pressure-sapsi #iste a laminate body of adprerakityayd® layers which include a
adhesi ve

layereg;y st layer which is closest to the base material layer and a
second layer positioned at a position closer to the - liquid
crystal cell than the first layer, wherein ratio of the shear
elastic modulus of the second layer with respect to the shear

15 elastic modulus of the first layer is from 5 to 99%, whereby
stress which. would be produced by contraction of said base
material layer is relieved by the pressure-sensitive adhesive
layer to prevent color unevenness or white marking from appearing

on the liquid crystal display. :
T It is preferred that the pressure-sensitive

adhesive composition in the first layer and the pressure-
sensitive adhesive composition in the second layer are
different.

. Further, it is also preferred that the base material
layer and the first layef 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
due to the result of the action of the shear stress which
accomnpanies contraction of,the base material layef.

Furthermore, it is alsd preferred that 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
REPLACEMENT SHEET .

adhesive layer.
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39 " CLAI M5 1. A pressure-sensitive adhesive sheet to be
used for a liquid crystal cell of a liquid crystal display,

.conpri si ng: a. a base material |ayer being a |light polarizing sheet
or a 5 phase difference sheet used in the liquid crystal display; and

b.. a pressure-sensitive adhesive |ayer forg sticking said base ‘materi al
| ayer onto the liquid crystal cell of the liquid crystal device, said
pressur e- sensi tFuetlelheste/e 1ayes hdsogprefierradt éHat the tthixknefshadlke
body of a plurality of layers which include a 10 first layer which is

cl osest tothbesbestd NBdsrt als| afethandrder ofsécomndOl.&ydo dssitimesedie a
position closer to the liquid crystal cell than the first |ayer,

wherein raghockheddcophams firsel aayee.nmodul us of the second layer with
respect to the shear el astic nodulus of the first layer is from5 to

99% whereby Iiosdéess, Wi Chs Wevkd Peepepdudedhly chet paelssaret said base
material layer is relieved by the pressure-sensitive adhesive | ayer to

prevent COQQﬁg%ﬂﬁ%?@Mﬁ?%p e Wi} er MREKEHBMEAORY 2RREALI BE a ladiiddteidn quid

crystal disp he-pressure-sensitive adhesive sheet as clained
in claimlmethod with transfer.

According to the invention in a second aspect, there is
provided a pressure-sensitive adhesive sheet to be used for a
5 1liquid crystal cell of a liquid crystal display, comprising:
a. a base material layer being a light polarizing sheet or a
phase difference sheet used in the liquid crystal display;
b. a pressure-sensitive adhesive layer for sticking said base
material layer onto the liquid crystal cell of the liquid crystal
10 device, said pressure-sensitive adhesive layer being constructed
with a laminate body of a plurality of layers which include a
first layer which is closest to the aforementioned base material
layer and a second layer, which is to be positioned at a position
closer to the liquid crystal cell than said first layer when
15 used, wherein the ratio of the relaxation elastic modulus of the
aforementioned second layer with respect to the relaxation
elastic modulus of the aforementioned first layer is from 1 to
99%, whereby stress which would be produced by contraction of
‘said base material layer is relieved by the pressure-sensitive
20 adhesive layer to preient color unevenness or white marking from
appearing on the liquid crystal display.
It is preferred'that the relaxation elastic modulus G(100)
after 100 seconds of the first layer is ffomlz.o x 10° to 5.0 x
10% [dyn/cm?’] and the_relaxation elastic modulus G(100) after 100
és seconds of the second layer is from 7.0 x 10* to 2.0 x 10°
{dyn/cm®] . _
'According ‘to the invention in a third aépect, there is
provided a pressure-sensitive adhesive sheet to be used for a
liquid crystal cell of a liquid crystal display, comprising:

REPLACEMENT SHEET
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20 whérein the light- polarizing sheet includes two
triacetylcellulose filnms and a PVA-based pol ari zer inserted bet ween the
films. 40 3. The
pressure-sensitive adhesive sheet as clainmed in claim1, wherein the
phase difference sheet is forned froma siggle | ayer or a plurality

| ayers of uniaxially extended polyner filmforned of a materi al

sel ected from taheagbasp metpriisilng ayelry baribgnat d ight5poparjaipgasbeet or a

pol ystyre“egﬁ p&ﬂf{ékéﬂ@é sheet u Wﬁéd Iﬂetﬁéeﬁgﬁ&?asé Ltiyeaadh fﬁkveand

sheet as cl In C ereln t ssure-sensitive adhesl ve
conposi tion i nbt ha preggure- senagféiwanadhﬁ%l}ﬁ?ek%xﬁlé fqah, sitiliokd ngy gedid, base

conposi t 50Nphfet81l layes eyl dffé’%q%ﬁﬁ drﬁ;&ea@néell ofl(trfe 1% 1d crystal
pressure-sensitive adhesive sheet as ¢l ained..in

base materi ?V%‘a?ers%\h E‘FFeS?IPF%’ES?%%"rl‘é? eacif?egsrft‘f"y 1aYer E?Sﬁ&‘@dc"&ﬁ&rtlﬁ&ed
first |layerwheh a ihmamaﬁanﬁodynoﬂubuglutaidcy of 1ayensdwhﬂchhﬁﬁeh&déhar

cohesi ve fa Lurﬁef%%%ﬁr ;f yléuéfé‘éeest to tH lHERRA BRd BEkCRUE TGl

the action dF*?
. layer and a second layer positioned at a position closer to the

10 1liquid crystal cell than said first layer, wherein plasticizer is
| added to the composition material of the second layer, in which
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. whereby stress which would be produced
15 by contraction of said base material layer is relieved by the
' pressure-sensitive adhesive layer to prevent color unevenness or
white marking from appearing on the liquid crystal display.
According to the invention in a fourth aspect, there is
provided a pressure-sensitive adhesive sheet to be used for a
20 liquid crystal cell of a liquid crystal display, comprising:
a. a base material layer being a light polarizing sheet or a
phase difference sheet used in the liquid crystal display; and
b. a pressure-sensitive adhesive layer for sticking said base
material layer onto the liquid crystal cell of the liguid crystal
25 device, said pressure-sensitive adhesive layer being constructed
with a laminate body of a plurality of layers which include a
first layer which is closest to the aforementioned base material
layer and a second layer positioned at a position closer to the
liquid crystal cell than the first layer, wherein the degree of
.30 crosslihking of the polymeric material from which the second
layer is cohstructed_is low in comparison with the degree of
crosslinking of the polymeric material from which the first layer
is constructed, whereby stress which would be produced by
contraction of said base material layer is relieved by the
35 pressure-sensitive adhesive layer to prevent color unevenness or
white marking from appearing on the liquid crystal display.
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15 whi ch acconpani es contraction of the base material- |ayer. 6. The
pressure-sensitive adhesive sheet as clainmed in claiml1, wherei n the
first layer and the second |l ayer are tightly bonded, and the bondi ng
strength thereof is of an extent which slightly exceeds the bonding
strength between the liquid crystal cell and 20 the pressure sensitive
adhesi ve | ayer. 7. The pressure-sensitive adhesive sheet as cl ai ned
in claiml, wherein the thickness of the second |layer is of the order
of from 41 1 to 15 times the
t hi ckness of the first |ayer. : 8.6aThe pressure-sensitive adhesive
sheet as clained in claim1, “wherein the pressure-sensitive adhesive
| ayer is formed by means of a lam nation nethod with transfer. 5

9. A pressure-sensddidEn@0PEStHE phestute-Benysedvbondaelsitad Gheet crystal

cell of a liquid crystal display, conprising: a. a base materia

l'ayer beingagcdrdiitig PES a¥N&i PPesBRE! iAYeAtion as described above, no
lifting or peeling will occur 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 layer
and the local stress concentration at the edges of the sheet
can be reduced. | .

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

the color unevenness with STN liquid crystal cells.

Furthermore, with the pressure-sensitive adhesive sheets
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phase difference sheet used in the.liquid crystal display; b. a
pressure-sensitive adhesivetayer for sticking said base 10 nmaterial

| ayer onto 't cell of the liquid crystal devi ce, said
pressure- ser,mm”m mﬁﬂ 9 ayer being constructed - wth a lamnate
body of a pluralcity o whi ch include a first layer which is

cl osest to the afarenentioned base mat eri al |.ayer and a second | ayer,
which is to be positioned at a position 15 closer to the liquid crystal
cell than said first |layer when ~used, wherein the ratio of the

rel axati on ELAEMEc nodul us of the. af orenenti oned second | ayer with
respect to the rel axation el astic nodul us of the aforenentioned first
layer is from1l to 99% wher eby stress whi ch woul d be produced by
contraction_of 20 _said base naterlal is reljeved
pressure-sehsitive ® PLRARTSSTRRM? %‘S%%h‘fe L“ﬁ ﬁé%eh%e??egr AT 12

marking fro

pres%ure-seﬂéﬁ??gg ggﬁééﬂg OEH ? gég}ﬁeérY%t%fd$ﬁ§§féy, comprfging. The
42 9,
e R l%'ipe;av%ase 18, 138 PRLeF e Bneet "8:

triacetylcellu
5 phase difference sheet used in the liquid crystal display; and

b. a pressure-sensitive adhesive layer for sticking said base
material layer onto ﬁhe.liquid crystal cell of the liquid crystal
device, said pressure-sensitive adhesive layer being constructed
with a laminate body of a plurality of layers whiéh include a

10 first 1ayér which is closest to the base material layer and é
second layer positioned at a position closer to the 1liquid
crystal cell than the first layer, wherein 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%, whereby

15 stress which would be produced by contraction pf said base
material layer is relieved by the pressure-sensitive adhesive
21ayer to prevent color unevenness or white marking from appearing

on the liquid crystal display.

2. The pressure-sensitive adhesive sheet as claimed in claim 1,
20 wherein the light polarizing sheet includes two
triacetylcellulose films and a PVA-based polarizer inserted

'between the films.

REPL  SHE
ACEMENT SHEET |



bet ween the fil ns. ' ressure-sensitive adhesi ve sheet as
clainmed in claim 5 E““’"ﬂ II"IH"E“MSG di fference sheet is forned froma.
-single | ayer or a plurality [ayers of uniaxially extended polyner film
formed of a material selected fromthe group conprising pol ycar bonat e,
pol yaryl ate, -polystyrene and pol ysul fone. 4 12. -  The
pressure-sensitive adhesive sheet as clainmed in claim 10 9, wherein the

rel axation & -asthe PERRFWES aihtive @dhegdve shegicafgslaimerelini fiainaler

2 L S ity st 0B P e e
T e e B RS B 8F  CopOLE h ceg po bbb Eikmes
claimed in Col@ie{nrt]t(\aat:erigailT \i,grks reﬂt%dt rf'?ro&r %ﬁ%urg%b gnégﬂiﬁ@s@gg?ééYESEE}g?I\}%te i

conposition 1n ayer “and e~pressure=sensi

conposi tion 4 1%}{?' %ﬁgg% LAYEN sl ig o 14. The
pressureﬁgeﬁgpiiﬁyei esi've “shéet asac aPne%gﬁn C %lﬁ]'ZO 9, wherein the.
base material |ayer and the first |ayer are tightly bonded, and the

first layer has a shear elastic nodul us
4. The pressure-sensitive adhesive sheet as claimed in claim 1,

wherein the pressure-sensitive adhesive composition in the first
layer and the pressure-sensitive adhesive composition in the

second layer are different.

.10 5. The pressure-sensitive adhesive sheet as claimed in claim 1,
wherein 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 boundary surface
failure oécur as the result of the action of fhe shear sﬁress

15 which accompanies contraction of the base material layer.

6. The pressure-sensitive adhesive sheet as claimed in claim 1,
wherein the first layer and thé second layer are tightly bonded,
and the bonding strength thereof is of an extent which slightly
exceeds the bonding strength between the liquid crystal cell and

20 the pressure sensitive adhesive layer.

7. The pressure-sensitive adhesive sheet as claimed in claim 1,

wherein the thickness of the second layer is of the order of from

REPLACEMENT. SHEET
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of such an extent that neither cohesive failure
43 surface failure occur as the result of tﬂun I"shear
‘stress which acconpani es contraction of the base ﬂaﬂerua M ay

The pressure-sensitive adhesive sheet as clainmed in claim 9 mhereln
the first layer and the second | ayer are t?bhtly 5 bonded, and the

bondi ng str t-h _ther.eof of, .an .,ext ent mh . Li htIy exceeds the
bondi ng Strgngi ]ﬁgt IQQﬁﬁET'gﬁySFaF flrgglﬁagﬁa "t he pressure
sensitive adhesive Iayer The pressure-sensitive adhesive
sheet as clained in cIa|n1 9, mhereln t he thickness of the second | ayer

is of the oréj.erygé pﬂgﬁﬁfém%énéftfﬁa tddf?e%:”@(ﬁ] | GKNES 1901 e 1fri lAAla i m 1,

Iayer. € pressure-sensitive adhesive sheet as cl ai ne

claim YhherLithd %e@s%&%u@@ngge%@ ¥8hagiesi y&yé@yfé f&rn’iéH rsgﬂ n@éns

means of a lamnation nméthod with transfer.

Pressure- sensf td Vieandidiasi ore nietafid A tie tieed reer. a

5 9. A pressure—sénsitive adhesive sheet to be used for a liquid
érystél cell of a.liqﬁid crystal dispiay, comprising:
a. a base material layer being a light polarizing sheet of a
phase difference sheet ﬁsed in the liquid crystal display;
b. a pressure-sensitive adhesive layer for sticking said base
10 material layer onto the liquid crystal cell of the liquid crystal
device, said pressure-sensitive adhesive layexr being constructed
with a laminate body of a plurality of layers which include a .
first layer which is closest to the aforementioned base haterial
layer and a second layer, which is to:be positioned ét a position
15 closer to the liquid crystal cell than said first layer.when
used, wherein the ratio of the relaxation elastic modulus of the
aforementioned second layer with respéct to the relaxation
elastic modulus of the aforementioned first layer is from 1 to
- 99%, whereby stress which would be produced by contraction of
20 said base material layer is relieved by the pressure-sensitive
adhesive layer to prevent color unevenness or white marking from

appearing on the liquid crystal display.

10. The pressure-sensitive adhesive sheet as claimed in claim

REPLACEMENT SHEET
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15 liquid crystal cell of a liquid crystal display, conp

‘a base material layer being a light polarizing sheet or ﬁﬂ”ﬂﬂ““l""l'””“l
‘difference sheet used in the liquid crystal display; and '

pressure-sensitive adhesive |layer for sticking said base mat éri al ayer
onto the liquid crystal cell of the liquidzxrystal 20 device, said
pressure-sensitive adhesive | ayer being constructed wth a |am nate

body of a ploural mhersfin ayéhs whitght nclpelarizing fi Ehedtayednnbiazdesi s two
cl osest 'to the aforenenti oned base materi al

44 | ay drrimnetyloaldmwd gy efiposi tanshed RVA-hREed | elardger t énepsted
liquid crystal cell than said first layer, wherein plasticizer is

added to t h@atdgsssittheorfidserial of the second |ayer, in .which t he
anount of plasticizer added to the conposition nmaterial of 5 the second
|l ayer is fromO0.1 to 50 parts by weight per 100 parts by wei ght of the

dhesi ve. b whi ch wo .
igih @ base mader 4l ITHePReSREe BoBg: By vEIRRRCSTve, phect assc“eﬁ‘nrfrﬁcf%@% 8lain
e n ol e I%ﬁgg@i@?y h3be ! BEYPEDERS Chpeet; WM AR 1446 £ OBlnge

pressure- Seﬁ%}}éf’%ﬁ%%ﬁ&%llwqtay"é%sc b 1BYak?athd Bktended polymer film

formed of a material selected from the group comprising

polycarbonate, polyarylate, polystyrene and polysulfone.

12. The pressure-sensitive adhesive sheet as glaimed in claim
10 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 106
(dyn/cm?) aﬁd the relaxation' elastic modulus G(100) after 100
seconds of the aforementioned second layer is from 7.0 x 10* to

2.0 x 10° (dyn/cm?).

15 13. 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.

14. The pressure-sensitive adhesive sheet as claimed in claim
20 9, wherein 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 boundary

REPLAGEMENT SHEE
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18, wherein the |light polarizing sheet includes two

tri aceﬂmmam"H“IFMI Ilﬂs and a PVA-based polarizer inserted bet ween
the fill® HOL IR The pressure-sensitive adhesive sheet as clained
inclaim 15" 18, wWwherein the phase difference sheet is formed froma

si ngl e | ayer or a plurality layers ofg4gniaxially extended polyner film
formed of a material selected fromthe group conprising pol ycar bonat e,
pol yaryl at e, symcf ¢ yfebkuradofolysasf the. result oflthe acthen of the shear
pressure-sensitive adhesive sheet as clainmed in claim 20. 18, wherein the
pressur e- serstrése wials i accapusist contiracthon of thérkbase myatrerial tlayer.
pressure-sensitive adhesive conposition in the second | ayer are -
different. ' 45 22. The
pressure-sensitive adhesive sheet as clainmed in claim 18, wherein the
base naterialbiayer BAE BIRSYFESengidrive adhesive ghest mehadaimgdain daim
first layer has_.,a shear eIa&Lic nmodul us of such an egéfnt t hat nej t her

cohesi ve fai uMBSFEIThotRTaty Tsts A a 8 faithf ¢S66CHF d8¥Se PESuItidtly

the aCtICE](Eoﬁ éa?hgﬁé the bonding strength thereof is of an extent which

slightly exceeds the bonding strength between the liquid crystal

cell and the pressure sensitive adhesive layer.

16. The pressure-sensitive adhesive sheet as claimed in claim
9, wherein the thickness of the second layer is of the order of

10 from 1 to 15 times the thickness of the first laYer.

17. 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.

18. A pressure-sensitive adhesive shéet to be used fbr a
15 1liquid crystal cell of a liquid crystal display, comprising:

a. a base material layer being a light polarizing sheet or a

phase difference sheet used in the liquid crystél display; and
b. a pressure-sensitive adhesive layer for sticking said base
'.material layer onto the liquid crystal cell of the liquid crystal
20 device, said pressureésensitive adhesive layer being coﬁstructed
with a laminate body of a plurality of layers which include a

first layer which is closest to the aforementioned base material

REPLACEMENT SHEET \
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$tress which acconp of the base naterlal | ayer.
- 23. The pressurimnmﬂlﬂ“@rﬂm m' ve sheet as clained in claim 18,
“wherein the first |ayercan e second | ayer are tightly bonded, and

t he bonding strength thereof is of an extent which 210 slightly exceeds t he
bondi ng strength bet ween the liquid crystéﬁ cell and the

pressure-senpsitive dheS|ve The pr.essure-sensitive

adhesi ve s e%sa% a® nBYCPHS aiéﬁ?ﬁ P°S¥E§onﬁﬁeP§|ﬁ Pﬁ@lFHRPkﬁe§§eﬁTtPh§he

' d | t d 15 t the t f .th

Firet |ayertiadiqiodypidl & %&%%%ﬂﬁ FiZeroltvoh: Meke T MR Gt 15"
| d j L, N

e 0 o B MRS G SR Y A Ly

h f |
pressure- S crystgyﬁg Sf' ?a§9§8£ze9 Q&dé&eg Phe compggiﬂgbﬂ E&¥§%§%1C%E

of a |iqui |sp conpri sing se material [ayer

being a 4ighte pé%@éﬁ&'l’h@yéﬁ%@ fFomP0.1 t8h§§ep£'ftf§ L RS e YPerl90® pRrERE
liquid crystal display; "and
by weight of the adhesive. whereby stress which would be produced
by contraction of said base material layer is relieved by the

pressure-sensitive adhesive layer to prevent color unevenness or

white marking from appearing on the liquid crystal display.

10 19. The pressure-sensitive adhesive sheet as claimed in claim
18, wherein the 1light polarizing sheet = includes.  two
triacetylcellulose films and a PVA-based . polarizer inserted

between the films.

20. The pressure-sensitive adhesive sheet as claimed in claim
15 18; wherein the phase difference sheet is formed from a single
.layer or a plurality layers of uniaxially extended polymer £ilm
formed of a material selected from the groﬁp comprising

polycarbonate, polyarylate, polystyrene and polysulfone.

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

the second layer are different.




46 b. a pressure-sensitive adhesive | aye bal | I d base
material |ayer onto the liquid crystal cell of thﬂmn"mii E"ﬂf&ﬂﬂ
devi ce, said pressure-sensitive adhesive | ayer berngcconsis U with a
l.am nate body of a plurality of layers which include a 5 first |ayer
which is closest to the aforenmenti oned basé5materi al . layer and a ‘second
| ayer positioned at a position closer to the liquid crystal cell than
the first. |28er, whEheiprassunEensisfive adhesiveisigely ast cladmpdl imurliagm
mat erial from which the second | ayer is _constructed is lowin_ .

conpari son w8h vheradgr ddivibage FrESFLAAKiIlRYSST ¥m@ bbeynbirst nhp¥eralre

b o oducba DL bRake apet oo e o SR S A b
t he pressure-sensitive adhesjve |a to prevent cpl por unevenness r
white marki iRF 1 PO agPba T H o EPRE PRYEPEEcFHRATYR cEraputd ho8  Bindicy

The pressir cpensid | Koy plbeshxs.NEet 1o SLAITEIoNeAERM 1o B8 ciN S
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23. The pressure-gensitive adhesive sheet as claimed in claim

18, wherein the first layer and the second layer are tightly

bonded, and the bonding strength thereof is of an extent which
10 slightly exceeds the bonding strength between the liquid crystal

cell and the pressure-sensitive adhesive layer.

24. The pressure-sensitive adhesive sheet as claimed in claim
18, wherein the thickness of the second layer is of the order of

from 1 to 15 times the thickness of the first layér.

15 25. The pressure-sensitive adhesive sheet as claimed in claim
18, wherein the pressure-sensitive adhesive layer is formed by

means of a lamination method with transfer.

26. A pressure-sensitive adhesiﬁé sheet to be used for a
liquid crystal cell of a liquid crystal display, comprising:
20 -a. a base material layer being a light polarizing sheet or a

‘phase difference sheet'uséd in the liquid crystal display; and
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I ayer “or a plurality layers of uniaxially extended polyner fil

of a material selected fromthe group conprising poI ycar boﬂwul "l'lﬁlﬁﬂill" I'II
polyarylate, polystyrene and pol ysul fone.

47 29. ‘The pressure-sensitive adhesive sheet -as cl ai rred | n cI ai m
26, wherein the pressure-sensitive adhesivgsconposition in the first

| ayer and the pressure-sensitive adhesive conposition in t he second

| ayer are différ.emt pressure-3ensitivehaedhesivar tagensfor vet aokiasy \saishbake
as claimed in claim 26, wherein the base material |layer and the first
| ayer are matetriight lpyeandste the kimiifd cgystalecefdsof thedrimiigscrystal
nodul us of such an extent that neither cohesive failure nor boundary
surface fai FgVdc6ec@rigsPrRESESuPengitie %@h@%hv‘éflﬁwm cp@lsgtrvsfrgd

whi ch acconpani es contraction of the base material _|ay
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the first dth nd | ti ded dth
bondi ng. St r oo LRypioma e ds, A 8hedf Ce ik drorengmictkian Hibe. faterdal

bondl ng S”?‘LQ%“ g%tdmeensetc%% l%lifled %ro\é tt:Loned at a position closer to the

liquid crystal cell than the. first layer, wherein the degree of .
crosglinking of the polymeric material from -which the second
layer is constructed is low in comparison with the degree of
10 crosslinking of the polymeric material from which the first layer
is constructed, whereby stress which would be produced by
contraction of said base material layer is relieved by the
pressure-sensitive adhesive layer to prevent color unevenness. or

white marking from appearing on the liquid crystal display.

15 27. The pressure-sensitive adhesive sheet as claimed in claim
26, wherein the 1light = polarizing sheet includes two
triacetylcellulose films and a PVA-based polarizer inserted

between the films.

28'.. The pressure-sensitive adhesive sheet as claimed in claim
20 26, wherein the phase difference sheet is formed from a single
layer or é. plurality layers of uniéxially extended polymer film
formed of a material selected from the group comprising

polycarbonate, polyarylate, polystyrene and polysulfone.
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il dhesi ve | ayer. - 32. The
Iﬂmime“““mrcl aimed in claim 26, -wherein the
c ayer wi ss of* t he order of - from1 to 15 tines
t he thickness of the first |ayer. : 33. The -pressure-sensitive

15 ‘Cell and the pr
pressure-sensitive qmg

- adhesive sheet as clained in claim 20 26%7wherein the pressure-sensitive

adhesi ve layer is fornmed b mean f a lam nation netho ith, transfer.
%9. The pr ssure-sensit?.ve a hesunve sheet as gla‘t’?imed tin claim

26, wherein the pressure-sensitive adhesive composition in the
first layer and the pressure-sensitive adhesive composition in

the second layer are different.

5 30. , The pressure-sensitive adheéive sheeﬁ 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 modulus
of'such.an extent that neither cohesive failure nor boundary
surface failure occur as the result of the actibﬁ of the shear

10 stress which accompanies contraction of the base material layér.

31. The_pressufe-séhsitive adhesive sheet as claimed in claim
26, wherein thé first layer and the.sécond layer are tightly
bonded, and the bonding.strength thereof is of an extent which
slightly exceeds the bonding strength between the liquid cryétal

15 cell and the pressure-sensitive adhesive layer.

32. The pressure-sensitive adhesive sheet as claimed in claim
26, wherein the thickness of the second layer'is of the order of

from 1 to 15 times the thickness of the first layer.

33. The pressure-sensitive adhesive sheet as claimed in claim
20 26, wherein the pressdre-sensitive adhesive layer is formed by

means of a lamination method with transfer.
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