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TRANSPARENT ADHESI VE SHEET AND | MAGE DI SPLAY DEVI CE

| NCLUDI NG THE SAME TECHNI CAL FI ELD The present
waele@ehaser e rel ates to a transparent adhesi ve BEEES2009/039465

and an i mage display device including the sane.

BACKGROUND There has recently proposed a nethod in

whi ch perneability is inproved and decreases in the
o RAMNAEARENH ADMES RSE SHEEF ANR JMACEDSPLAY DEV I E

suppressed by replﬁqb@gnﬁ)ﬁquhgﬁ a surface
an

protective |ayer or a touch pane a di spl ay
surface of an imge display unit, or the surface

protective | ayer and Quc el in the inmage
di spl ay device, by aTikgﬂigg?Qﬁﬁﬁgabstance havi ng a
ref rgg E)fe\é&lt'd@s@f‘d&ufel 28R skQa tilAlpalint bR S sHAESind an image

protective layer, the touch panel and the display
display fdaviee ofcludueg themgmedi spl ay unit when conpared with
air. Exanples of the transparent substance include
transparent polynmer materials such as a transparent
resin sheet, a pressurgAsemROUN® adhesi ve (adhesi ve)
and a curabl e adhesive (for exanple, silicone gel).
Japdhesdiagregaity progoRdaanethed sl weigh permeakdiais)imygoved and
- 197 ' for Ci.n i aui
deqtiipey R POBRAE AT BuE Oh foes BLRRY IR A Bpiea by
replacing gy xdtvadn displcayrqedtiet ldyer bi ghutly padheieddsplah a
transparent protective plate via a transparent resin .
sugds Of aRHBReCH IS IHE OF e uFlaeoPfotCHY h 3y pigingrihe toggh ganel in

oy . .
o O AR EELATE! LBl BB MDECR Sy cot
that efthe sstewtpratediveneyar tho adurhghndlaad lthedisdax surficabf the image

. dj spl ay .panel or the trapsparent.protective plate vi
dlSPl?é‘%P}%fﬁgeﬁa?P@ﬁ’?fefié?@F alt;:ﬁ_@é’mplg%\%féﬁ%%n%ﬁwaﬂ&ﬁ@ace incfide
trafga R @5}9{6{ ﬁﬁge'rlﬁﬁ sulpkad ‘Brar_h!gare@@r‘e@i%l%ﬁé’btp@ﬁ@ﬁ@?@&n@itive

¢
msthodp or producing a liquid crystal disp ar devi ce
adhasivetpditesiaer aalot ¢uoable adhmbive (firlckoople, gledoneghlch is a

Co bR SR S R A8 B e
methodtbayrodadieg a diqdideer@tasSspplyedesice T vhed DVibR &R side of a liquid
crystal display panel is tightly adhered with a transparent protective plate via a
transparent resin sheet made of a plasticizer-containing polymer as a transparent
polymer material in a state where a volatile liquid is disposed between the transparent
resin sheet and one or both of the liquid crystal display panel or the transparent
protective plate via the transparent resin sheet.

Japanese Unexamined Patent Publication (Kokai) No. 06-59253 describes a
method for producing a liquid crystal display device in which a reaction curable
silicone gel, which is a colorless transparent elastic resin, is used as a transparent
polymer material between a liquid crystal display panel and a glass plate. The colorless
transparent elastic resin is cured after pouring in a liquid state, thereby fixing the liquid
crystal display panel and the glass plate.

Japanese Unexamined Patent Publication (Kokai) No. 2005-200540 describes

an adhesive composition including a (meth)acrylic (co)polymer containing 51 to 100%
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transparent elastic resinis cured after pouring in a

liquid state, thereby fixing the liquid crystal
walz@phzg3panel and the gl ass plate. Japanese UPEKHSI00EBI465

Pat ent Publication (Kokai) No. 2005-200540 descri bes

an adhesi ve conposition including a (neth)acrylic

(co)polymer containing 5 1 to 100% ht of an

by éNGIk%}lt ehan pikylgac prde Anadaendite ad@% to 49% 8% By wgighp gf another
(rn%\ﬁ a\%@?hc Jrlaﬁ{i I(j)(tg'ﬁé‘l/"o) é(l h of ol m)n% ng%grlgabtleomér?o/ﬁler as

ano er pol r-as nononer
momonmocr&npmenanﬁldaam altibdss mmmwohtammmntmslmm apent,

r os nklnq and a surface rot cti film
ang sy E@dﬁi%otgc v ’6‘r1fl? IHgingiay Sﬁp%ﬁmn%lﬁ 3 g an @%heﬁlaﬁ &avergde of
thectfro§sﬁ§k&i@&ﬁ§§1b@&ﬁ%pd%ﬁfb%%%§e&&}f%@%hﬁc}io?t'i‘ng Siied on the

supporting fil apanese Unexam ned Patent
Pu b Uanaatsedﬁneé(b(mmd)PaNmt PRgIatidn (K@% Ne 0000 $84ndescribes

SRS R R G S R e
We(gh‘?bharﬁﬂkyﬂeﬁé exiad fsth)ach/14t0 28Rk t!yto\%p/gbi we grlllf Bﬁh@bﬂﬁf

(meth) acrylic nonomer having an al roup havi ng
(meth)apnylisanepomeghens g andkyl swug hoying lvteu gwﬂrb@fl appmt em@er to

95‘9%\%ght %qbaln E{’ﬁofi?%n%%lé%” %r &% QRN ESm p&{]ei%t and an

erein acrylrc

alkA$nctd] salg,i vheréih tige @fetl)Acigtic bslsrmq amiamlcadzhas oVED sﬂlegt and
|nclud|ng a support and an adhesive |ayer made of the

an adhsesiyeisARe inchuiies @@p@&rﬁaésmtaﬂw“fedwﬁéan%*ﬁ ob He Gpsshplead
p
B0t EpRUOR os aRSpaRE- (L arahgse o o

adh éajaueseddlmxalsmﬁelddﬁateﬁlo Puldicagbe g slain) Mo. dZIOQ&-I 1599 describes an
I ncl udin

.ac r and/o ture of an a
adl(%?ﬁ)”a‘é’gwl% rr?Br? Pnlgﬁgsp;aycg}c @‘?Pd? f‘&d"ﬁ?éff HPHéture

of amﬁ ctNYREGhed l%ﬁd;lﬁér dnﬂ%' da%%[yﬁ ISR RORG iRV InBELAE, which
al kyl eneoxy @roup and a hydroxyl groupcontaini ng

fur(hqremjlai@s 9 Irralnenmh@mg an glivgleaepxadivew gl 4 lawdeoxyfl group-

ectr | a |ncI in the co sition.. SU RY
cortaBigk iR atty R Baamalcpyirt e e BOPER alrkiie D
gupg;m@@gm@a§u&ﬁen studled since the production
process is sinple when conpared with a liquid curable

adhesi ve and the acrylic adhesive sheet displays
excel |l ent opti cal charagtﬁﬁﬂﬁﬁtfs such as

Use of an acrylic adhesive sheet as a transparent substance has been studied
since the production process is simple when compared with a liquid curable adhesive
and the acrylic adhesive sheet displays excellent optical characteristics such as
transparency and displays excellent adhesion characteristics when compared with a
silicone gel. However, when a conventional acrylic resin sheet is applied to a recent
small-sized thin type image display device, there sometimes arose a phenomenon that
color or brightness varies at a portion of an image plane in the image display device,
that is, display unevenness results. Particularly when a surface protective layer in the
image display device has an irregular shape and an adhesive sheet is applied to the
surface having an irregular shape (i.c., a surface having concavo-convex shape or a

pattern indented surface), or when an adhesive sheet is applied to a display surface of
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transparency and di spl ays excel |l ent adhesi on

characteristics when conpared wwth a silicone gel.
wWoHmerzs32 when a conventional acrylic resin sheer/US209/039465

applied to a recent small-sized thin type inmage

di spl ay device, there sonetinmes arose a phenonenon

that color or brightness varies at a @grtlon of an

an jrgggedignlanhenit dot grampifagdobirigpieayatgbiprwdingrayerihgying an

r
i o Y BEPRY Int BB ShoTREL LA E e R e,
traimmean adhesieg uhaet ushh]ph dmpulyame&eﬂmem ¥ eosgmeﬁateids and also in
r shape

whingi R Ghler SoRDIUDE g MELHEY 6B HUGTLCE hapreeph Surfuce
prd@kie qaﬁlef HldtﬁQ irﬁggesdigﬂl%p&‘éwceoindvﬁrkﬁgblﬁns@@a@ of é/r?m%'g% Riisplay

is applied to a displdy surface ofan image display
unigini & touch paieot dngrtie fta meof rickirreg tphathe)'adheeéndd) exgnavhen

r havi.n rrequl ar ape such displa . .
ol Bl S inetP bud AR &y SafPudbpisajin which
whiteAng BaELitt odélltesi ve sheet in which display unevenness
i's noé@%enerated and al so in which neither bubbles

nor Aseeidinggo @se atneciorfdhe present Hisclopgrer thaksds b@rvwkeér@_ a
traﬁsﬁ)g{;e%? %dﬂ%g]?f% ?ﬁée‘t %efr ag@l%rﬁg a{ pur%a & Bllon%}%%e ?ag%p ttoggﬁ/ ba?n%l in an

sur

1magum§p1@a<ﬂwlce(tb ardedphaf Stuefaceffafjlarblﬁlarge fdfypra@dmitpompl}hﬁg the
‘adherend”) even when allowed to stand in a

surfgcg pretecHysraxch fxths dendhingRelnheigin fhe frngrarenhadhesive shgoh
coin€l ¢ &%?%%%HHQHQBﬁﬁnQﬂhdﬁﬁﬁ LreAccordlng to one

aspect e present disc there is provided a

tr agApar emhlkaﬁhﬁh)aery%ehawﬁgmn aalﬂm] gromgob4 sutd @ron atoms,
pro i.n an imge.displa

ctive er or a . to
GeviSE. 5 Paleg PEYT ¥lPe RNl ritag 8l Guypr Rmporature
(T Qf@gmtﬁkggh&hgniurface protective layer to the touch
%aneh

eln the transparent adhesive sheet contains
a copply artémmh])acaylmamsmfmlmmpuﬂbmtgd by A)e fatowingyfbrmula (1), or
th)acryl ate [ al k r.o f 4 ta .18 carbon
“&%RE)' ("‘Eﬁynogleﬁ &E % “ﬁ’%ﬁ%ﬁ%@ Y}Qgr H&E@S JRB§tIgH, emperature
(T% ogsl?cgl ngﬁté 't(ﬁ %?ﬁ‘l'bﬁ&ﬁ{&eotﬁ&qhalpghe QG0N t'("wegly %1;1/01 a mass

crylate ester (C 1) represen
ratiohoef t]ﬁ@&drmmnngt (B) rtasrﬂiea:o(nb))nem (C&)hyftomphi 0 focd:pnoner

terper at ur o (g3 B BBrar-Bolel” (uni ch 1®) a monomer

whetdielin iRabrhhlg (ponponent (C-1) and a mass

A is at least one kind of a group selected from the group consisting of
(CH»),CO, CH,CH,, CH,CH(CH3) and CH,CH,CH,CHa,

B is at least one kind of a group selected from the group consisting of
(CH,),CO, CO(CHy),, CH,CH,, CH,CH(CH3) and CH,CH,CH,CHj,

R is hydrogen or CH3,

R' is hydrogen, or a substituted or unsubstituted alkyl or aryl group,

P, q and r each represents an integer of 1 or more, and wherein the copolymer
exhibits tand of 0.13 or more at 140°C and 1.0 Hz, and also exhibits a storage elastic

modulus of 8.9 x 10* Pa or less at 25°C and 1.0 Hz.
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rati o of the conponent (B) to the conponent (C2) is

from4 :10 to 4:1): CH2=C(R) COO (AO p-(BOg-R (1)
wobmperas32 in the fornmula (1), Ais at |east oneCRUSZIODO39465

a group selected fromthe group consisting of

(CH2)rCO, CH2CH2, CH2CH(CH3) and CH2CH2CH2CH2, B is at

| east one kind of a group selected fromthe group

condicseidig teptill eppther@speatol thapyeseniisetppire, @ppupgadisylay
o CERHECTREE 1 AU B 08

sunface pratoctive l@ae rar@pyvidseént s an i nteger of 1 or nore,
and wherein the copol ymer exhibits tand of 0.13 or
nor ésased erpie, télﬁcrvordlag Hiand ghir i ConddhHp] msang lessdpagrat

repiésgﬁtfﬁtzi %qugt% 5fa {)rage la éllglédlﬁﬁer ] (aIJa t°a R)% &?‘%{é #68hius G

ccording to Stl anot spect

(Pag i€ 8 §Mdar eliosle oS Be@uenady of MBGE: dhidspicAypetanirt of MOFCan
e di splay device i1ncluding the above transparent
ad hébp (esmg h@é@ge@mtla mogpfug @b pilotnsct. \H@” aysad hgren means a

ovi ded. As, us n d at 1400
stofied SR iy g LokEen Urngeletngs Blesraiings shyd gpfee o
t t
tengé)era}l%sva%ﬁgﬁpﬁég%ﬁfndng gﬁgglr) %ogae a(rﬁ)t%)of?é?n aiétgie;ngﬂfeés% dfc
5°Eimiaund aad t ©@per at ure of 1400C. The term "st or age
el astic modulus at 250C and 1.0 Hz" as used herein )
mean§¢ 8 clay Bariien CEPRBENF (52)aef 25omoniumer as used herein

mefhSERRREILE I el G CRATUAS D TRRRA pIREBTM Pid g,
glasd sthte mgenathenemichat gag@ciolk cbatedunddrecand canditibizs. Thhiee
ern1" éass transiti.qgn

t Ta) " .of
prq%%}a%q gl§§88°1 earl&e rawggsir )%ffig{’thSéISl K713

cas Q”h@'tb‘%ﬁle'pélﬁ B méAT ds@8ed AQRINANSHPE hERRhRE h!nhﬁlg h ofap
a glass state when a heat-nelted polynmer is cool ed

graypdech adntdadxyl grogi ¢arbory! growpt ekreldprgecgg)npr amino group
spe |cal a e nmeas

f t,
P CaaleE AP 538G he BEhont st Rt Ae Rt tefgdn means
"adegles hereimaciyians a monomer having a pol ar

When the transparent adhesive sheet provided as one aspect of the present
disclosure is used for application of a surface protective layer or a touch panel to a
display surface of an image display unit in an image display device, or application of
the surface protective layer to the touch panel, display unevenness does not occur.
Particularly when the transparent adhesive sheet is applied to a surface protective layer
having an irregular shape, or even when the transparent adhesive sheet is applied to a
display surface of an image display unit including a layer having an irregular shape (for
example, a polarizing plate), the occurrence of display unevenness can be prevented.

When the transparent adhesive sheet is applied to a surface protective layer in
an image display device, or a display surface of an image display unit or a touch panel,
bubbles are not generated at the interface between those units even under a
high-temperature and high-humidity environment. Furthermore, after application of a

surface protective layer or a touch panel in an image display device to a display surface
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group such as hydroxylgroup, carboxyl group, am de

group, or amno group. The term"(neth)acrylic" used
WO poovhzsspr esent specification as used herei n nNRERES2009/039465

"acrylic" or "nethacrylic". When the transparent

adhesi ve sheet provided as one aspect of the present

di scl osure is used for application of a surface
of # Beagetdispéay Wyle peding 2f theuerfaptprefective lyer ag) thg togigh parech can

' di splay unit in an inmage display device,

abg%eg%%#gggfion of the surface protective layer to the

t outbrthanmeke, tith splsparenrneiesivedectdaaproveht whteting in the image
.Particularly when the transparent adhesive sheet is
disglgyidewdet 0 a surface protective |ayer having an

i rregul ar shape, or even when the transparent adhesive

sheet is applied to a display surface of an inmage

di spl ay uni tBRHJI DESORIRTIRY &F "HAEIDRABMINGS: egul ar

h f | i zi | at .h :
occhit dbeves SoftlafERE O foed uf bt deiee
incWieiy 4 BendphRABRMCSNE siRENESihY fraabgfisclosurppl i ed to a
surface Brotectlve | ayer in an inmage display device,

or Higl2spruya sentipaele/iof ohandthrigepast eptraynagaidisply dgvice
. touch | . r r t the
A e
hi girid. arxpewat wEdioand idw ghalkuthdrdkpact efat ihigs@idplay device
. Furthernore, after application of a surface protective
inclygng a anspakegtrdhcpan sicef of tha prosejdisgiospicay device to a
di p $ . o . ‘
ot i BAS EREREn AL PREMI RN S mBERLRLY Blice
inchld beaspprnestesive huoet oethoprasenttdiseldsnenspar ent
adhesi ve sheet can prevent whitening in the inmage
di spl ay device. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

1 shows a sectionahpyheMEp DIERBIPOSE Of an i mage
di spl ay device including a transparent adhesive sheet

of thhetranspaent adticsiok okast & beFprgvided ghenwsasped of theqmedent
o SO T AR e P TR L P Ple5 S s
disfliag@eOist iea displdy sBrfER@Mn dms@CdibfIBALNiY, 08\ SfplRiRtsihce

aspect of an 1mage display device including a |
prateciing prarce e the el ipeecls Re ascdherginethg rtrégﬁwfeng pdhassihect
contains a copolymer of a monomer including (A) an alkyl (meth)acrylate having an
alkyl group of 4 to 18 carbon atoms, (B) a polar monomer whose homopolymer has a
glass transition temperature (Tg) of 50°C or higher, and (C) (C-1) a (meth)acrylate
ester represented by the following formula (1), or (C-2) a hydrophilic monomer whose
homopolymer has a glass transition temperature (Tg) of 10°C or lower (which is a
monomer other than the component (C-1), and a mass ratio of the component (B) to the
component (C-2) is from 4:10 to 4:1):

CH,=C(R)COO-(AO),-(BO)4-R’ (1)
wherein, in the formula (1), A, B, R, R', p, q are as defined above.
As used herein, an alkyl (meth)acrylate having an alkyl group of 4 to 18 carbon

atoms as the component (A) can impart suitable adhesion to the resulting adhesive

sheet and can improve wettability to the adherend.
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Fig. 4 shows a sectional view of another aspect of an

i mge di splay device including a transparent adhesive
wabmwet26582 t he present disclosure. DETAI LED DESSRI/BPIA0ON39465

The transparent adhesive sheet to be provided as one

aspect of the present disclosure is used so as to

apply a surface Protectlve | ayer or_ a touch_ panel in

an Reaydingitbpplky! @rofheeyiade bavinsyl %lg?ylﬁwna%f ©f 18¢rbon
f
o LB in B0 bPAER ARSI AREREARARALY

restll‘t'mgswhafsem shaethrsﬁlg\tbe sdrepincao@t)ailore, a ghepwinsitem tofperature
m)norrer ncI udi ng an al kyl d\gnCEtht?t}EC | at e havi ng
of 3 poly F‘&/P ot Iy lﬂn oO1BORANY ¢ %‘B‘?n%‘

P e ) B Hae: s b@tme%‘“?’%?h%*c%?“

hoihB6BdIMIERAKI aaglsss&fahemoﬁ w@ﬁwaﬂﬁe&d 269C bhwep| fopekangple, an alkyl
formula (1), or (C2) a hydrophilic nononer whose

(i ispaty fagh %ésblétylgqcé%létet rsalw&vlt carate eisprandtagrdate. gxylof
oo shent B Mg CRRRG B es DR B g
isohonyt! limethyaopylae - dé@l 2neihdactylot Vﬁod&_yt (@neﬁh)wrglat? lauryll

(m%}gacryAateBsoﬁ@%lp(n%?l%graﬁg( islocﬁgf ngef‘lé@hglg ! orei)g\%s?qrfggl a
(m&ﬁfa%kﬁatea& Ahky¥lre GhBidy) acryl ate having an al kyl group

18 carbon atons as the conponent (A) can
[ n’pdsm@orguhet alirive, thdlcempoment 0A } herefesblyt anrakyd dheddty eince it has

xS ol Ryt P i s Beby RS navi ng an

theambspd lyﬁéﬁ%oﬁfan& ph&opSlyRRFPADNIMARGIsAS pbbitic CRAMMBE Hercof
A), 1n view of inparting sufficient adhesion

mCilf caxbuil dorylptet isoluiel acadetes 3-ady ehelgicpdats Hseactyl grrydpte,

150{10% g?&t&)auep zsnot éﬁ aﬁlallleg urg]f &6%315'[3@01:5&%315 t&‘ ackr}rlatgsls%etyl

acmmrlsm@lyla@ryﬂ&te ﬁoﬂp@me’raﬂhe(sfh)n Qfetl@lll@‘x@r 2V ite2BO6etyl
or lower. Specifically, IS p035| ble to use a

WWISW%@CW&%%'WWI%%@%&@I ¥ss transition
t( reren‘?ﬁ;e%ttﬁé F ofthorenf @ -9y désgﬁﬁ{d’ }}efr&ﬁa@% N s Hﬂéhent (O),

acryl at Such as n acrylate, 1so

an alky/{rnadtR)acityboahplingen ylkat @fpuﬂn ekyto HCearbat @pms ysqbrefwatw
us%%é {ﬁﬁ)a%mgﬂng{l Inrfsfewlo anﬁtesq I?cryl ate, isooctyl

In addition to the monomers described above, an alkyl (meth)acrylate monomer
having an alkyl group of 4 to 18 carbon atoms whose homopolymer has a glass
transition temperature of 25°C or higher may also be used. Examples of the alkyl
(meth)acrylate having an alkyl group of 4 to 18 carbon atoms whose homopolymer has
a glass transition temperature of 25°C or higher include linear or branched alkyl
(meth)acrylates such as t-butyl (meth)acrylate, n-butyl methacrylate and isobutyl
methacrylate; and alicyclic alkyl (meth)acrylates such as cyclohexyl methacrylate, 4-t-
butylcyclohexyl (meth)acrylate and isobornyl (meth)acrylate. When the alkyl
(meth)acrylate having an alkyl group of 4 to 18 carbon atoms monomer whose

homopolymer has a glass transition temperature of 25°C or higher is used, a glass
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i sononyl (neth)acrylate, n-decyl (neth)acrylate,
i sodecyl (neth)acrylate, lauryl (neth)acryl ate,
WO swaitzdssz yl (net h) acryl ate, isocetyl (neth)acPgl/as®owe39465
i sostearyl (nmeth)acrylate, or a mxture thereof. Anmong
t he above, the conponent (A) is preferably an al kyl
acrylate since it has excellent palynerizabili t% in
tragypfjorpfemperajire of 2 aplyswsr aEpIved kingds of mpaomers used as the component

her i zati on and phot opol yneri zati on net hods.
(AESZ’&’W?@@%@% rgéw?rher eof include n-butyl acrylate,

I sobytdgkerdet Yb@icethedsl 85 ivhdigxy {errg%fayllu@bf thel fpP@BENIS one or
acryl ate, isononyl acrylate, isodecyl acrylate Iaurél

plugel Kyndstod maneBiepy 354hg FOrARINENBEAY, can be Erpgured agcprding toaH

g718pstearyl acrylate. In view of adhesion, 2-ethylhexyl
acrylate, isooctyl acrylate and isocetyl acrylate are
par Negyhaolay npmefrer athhbse hodfgrolinhe hae agbire trinsjtionXemperature
descri bed hereinafter is used as the conponent

Q) :
(TeIay0°¢ pehishacasyhasampgrHE) areraasky d cficsiys fesce @$° th?s rgiilting

traﬁ%%%%?acﬂ{egi B et Bﬁc?fn‘?;{aﬁ@%la#foﬁlg rﬁ%getf{?lﬁé&z%@%?&hlt{@)

Vi eW 0 esi on. MONOMEr S

traokpatnt hdictsiabolveet isapphbk o ah imbdy) displyy advecaybsromeg and peeling
having an al kyl group of 4 to 18 carbon atons whose

at ‘i’]@ﬁ%&fp@ﬁ‘i@}mﬁégpﬁ"ﬁmﬁgs transition tenmperature of 250C

or i Gheles PR HoBR nfioHRE quhoméﬁ%rﬂér Hzralé‘tg g?ésgﬁrhnsition

(et h)acryl ate having an al kyl group of 18 carbon
tengicoarsrewiigsef S05Gupdligheens thasompghans 6B} inalnde tthglenically

tenperature of 250C or higher include |jnear or )
unggfuate SPaMeEl havig hivaeHenah ey sieh a%gartwwlcwd and sulfonic

. _. | 3 1
aciiﬁﬁid@lﬁﬁlftﬁ{ﬂe@tagrg}]dgnlg ! ich g?(fl"ﬁglpe&ﬁ)%, ta(lﬁréﬁﬂféle,' ﬁ%‘&lbﬁ'ctam and

nmet hacryl at e; Icyclic th)acryl d@es such
(meth)acyydirotiex PpearBt beamplbsathercof inchude yhut wod ratt dixyited to, acrylic

S R R R L i
ac?‘fﬁiyﬁ%@e@lgrpﬂﬁhﬂﬁ’t@%10%9?&3@%(@%&'1&{&%%@@&6@ afyBSSdes such

ransiti on tenperature o hi gher is uséd, a

as Y Mslenethpléinethoaerylemstsr Nt Nrdicthyl(mcthoroyytemidst pl ur al

i nds_of, . nononer s ed as e..60 nent (A is
N R S PDRRR SN S MR R TRRER above. “t ne
N-gb@gismtthydesylhintie, Neaeheth ot imfctiyl@ndiDbytyRimiaf, None or

pl ural kinds of nononers_as the conponent (A) can be
N-mlmlggmg@@@yl&mﬁ@l)q%ylgmgie and dicacetoneacrylamide,

(meth)acrylonitrile, N-vinyl pyrrolidone and N-vinylcaprolactam. Among these, a
monomer having high polarity is preferred in view of a cohesive force, and a
hydrophilic monomer is specifically preferred. As used herein, the term "hydrophilic
monomer"” means a monomer which is excellent in affinity with water and is dissolved
in the amount of 5 g or more based on 100 g of water. Examples of the hydrophilic
monomer include acrylic acid, or a substituted acrylamide (particularly preferably,
dicacetoneacrylamide).

Subsequently, the component (C) is described. The component (C) controls
moisture permeability of the resulting transparent adhesive sheet. It becomes possible
to obtain high flexibility and adhesion force by using the component (C) in addition to
the components (A) and (B) described above without impairing hydrophilicity of the
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K7121. Next, a polar nonomer whose honopol ynmer has a
glass transition tenperature (Tg) of 500C or higher as
wao bwgoisponent (B) increases a cohesive force BET/USM09/039465

resulting transparent adhesive sheet and inparts

adhesi on. Therefore, when the resulting transparent
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f eth g‘ni cally unsaturated nononmers having a functional
0"5?“6% J- such as carboxylic acid and sul fonic acid; and

substituted e (and sochpag,-ri nyl esterg
vi nyl ani de, Glifl-q{/_i)drgyp@lg?f(am SEd et h) acryl érr% de.

whepegiif the fesaurtpBs t her eof include, but are not limted

to, ,acryl]ic acid, t hacryli id,, itaconic.acid

i & 6 ablsp§ PRk oo e T s B e Or
(CEOIOh CyH N L M C HIOHD R Rt @, G SO0 1Y RIeAPdt control of

pht hal ate, substituted acrylam des such as '
mopgtie dicrraeability mé the)raurtjnetrangpareny adhesive sheet and industrial

' t I 1 de, -pbut yl (net h) acryl am de,
v oL AT ATAEH PR pelfcheput V1 (et acry
N- t Boig ylcfsrebbkadroflagidwesclected from the group consisting of
N,I\I-dinethlaninoethl(neth%scr | am de, N o )
(R ) ekt AGFT Hiri A by ) 0 g SHGELGHeCH,. Similar to A, in
S AR TR UL Sophfle Bl s an
indusiniahevrailhiaityn ¢ HhiCih op OHRCH(¢Hi sis preféreed.ed in view of a

cohesi ye force, and hydr gphi l.i c. nononer i
Spoli i ¥&opsn o ey Phgn oot merealin s 99?'511%3 P¥rm
phStBidéinfﬁ@Hkiti_oﬁ, K?%‘Br%?é’ré{bl _tﬁsvi@w BPPOYRLrivhoah s

excellent in affinity w water and is dissolved in
t he Raisdydtogen, & agpubstitnted er bewbetitoted 2UG1 gr oyl gretiprand the

| f the hydrophil.i i ncl ud | i
kG Gl wirg Sei bire e g Ry aR: (parrig Ry an afiy
grdiﬁﬁfsl%ﬁwauy(r, é?étﬁﬁcg%@ﬂ %ﬁfgﬂé ghﬁgj Bleyl grosbsEd %ﬁﬂb) Navikdne

conmponent (C) is descri he conponent (C) controls
exqedleritagrwapbilipewbh the spngfoned A) éswiedi ng t r anspar ent

adh S,S(ﬁ Y& P Qa%ﬁtreprggeng%%qﬁ%getpoqslsd.r%oqre. Although there is no
particular limitation on the upper limit, compatibility with the component (A) can be
improved when p is 10 or less, q is 10 or less, and r is 5 or less.

In view of foaming resistance upon moist heating of the resulting transparent
adhesive sheet, the component (C-1) is preferably a polyalkylene glycol alkyl ether
acrylate of the formula (1) in which R is hydrogen, R' is an alkyl group having 1 to 12
carbon atoms, and 2 < p+q < 10.

Specific examples thereof include polyalkylene glycol mono (meth)acrylates
having a hydroxyl group at the end, such as polyethylene glycol acrylate (Blenmer AE
series, manufactured by NOF CORPORATION), polyethylene glycol methacrylate
(Blenmer PE series, manufactured by NOF CORPORATION), polyethylene glycol
polypropylene glycol acrylate (Blenmer AEP series, manufactured by NOF
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to obtain high flexibility and adhesion force by using

the conponent (C) in addition to the conponents (A)
wW@ewI(iBp3xescri bed above wi t hout inpairing PCT/US2009/039465

hydrophilicity of theresulting transparent adhesive

sheet (copol yrrer) As the conponent (C), the follow ng
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t he resul tlgﬁ t ransparent adhesi ve sheet and

(methihgsilateapol sty lprdely¢al yryl cizcipetblacoipteHiasimy ar &yl group at
thepenaf&r Ph%‘o%?dl ‘FY?% e%g c8f il acV\!:a 0,.cppol yneri zati on

IS ton WG s preferably H

nomﬁph/dnemypmyq@mﬁyﬁmglyé’aﬁlt(ﬂneth)acﬁzlaﬁ Poldestgenonofinet)acrylates such
substituted or unsubstituted al kyl or aryIMg:roup, and

as Bwerbgwgﬁhyl@\crsé@ty,l ogrdapyReycapeoladtenescrylate AMchEY, or

a | g
oot WO TSR RS i o B Ry
acr§lite/{K AV ARRD rraz\a 108, rﬁamﬁddtmed bg NTPRONI A VIAK WA, LTB ),
conponent (A) used. and r each represents an
cthy i engglygol &#lgﬁ%ﬁrﬂate %e@rglﬁoph Braudfeturgd hyspsaka (rganic
{ Ryt
Chiilal B BR, B b HR L CHRIPA R OS0! b
CstCIH@EO:(D (CHS@Hz@@@)J (AH(H,0n,-Cels€H; (th Y4 eveiglt ritt@iriang

madfiy fdspamennd et vive feaere %ﬁfﬁfﬁir R et Gpiprs may be
uséarlﬁfcgﬁl@maﬁoﬁ pol yal kyl ene gl ycol al kyl et her

The component (C-2) is a hydrophilic monomer whose homopolymer has a
glass transition temperature (Tg) of 10°C or lower. The component (C-2) is a monomer
other than the component (C-1) and is used in the amount such that a mass ratio of the
component (B) to the component (C-2) is from 4:10 to 4:1. When the mass ratio of the
component (B) to the component (C-2) is from 4:10 to 4:1, it becomes possible to
maintain hydrophilicity while maintaining a low elastic modulus of the copolymer and
to preferably control adhesion to the adherend.

Examples of the hydrophilic monomer whose homopolymer has a glass
transition temperature (Tg) of 10°C or lower as the component (C-2) include a
hydroxyalkyl acrylate having an alkyl group of 4 or less carbon atoms, and a
(meth)acrylic compound having an oxyethylene group or an oxypropylene group, or a
polyoxyethylene group or a polyoxypropylene group. Specific examples thercof
include, but are not limited to, 2-hydroxyethyl acrylate and hydroxypropyl acrylate.
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acrylate of the formula (1) in which Ris hydrogen, R

is an al kyl group having 1 to 12 carbon atons, and 2
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(et i propylene gly
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di et hyl ene gl ycol 2-ethy Ihex% et her (meth)acryl ate,
andjplee hzglmblrﬁﬁea @tplga«g@ clagiecmadilueoh®p X(lrﬁeﬂ’h)oatqsy piad8Cand 1.0 Hz.

th th
suff FteS PERESie PP Gen e ) 2V A Sty
un@Rnaésy in Gc@rapspiert AEhBRE, shed O tixSprofRan@ixsisies hgpeiReally, the
gl ycol éneth)ac | at e and nonyl phenoxypol yet hyl ene

apRylaipaet of heuie pae u%ﬁV@nnqﬁ@ iny/ s trapsnebd pdRes P ab ey isginealved in

bof?ll'é%lgs at%lagat ?q‘ y§8€ d ﬁﬁfaﬂe@f

W-car boxypo one acr flggltsgef fé&%ﬁopowmer

man ufeadih Ltfaﬁﬁoftiéinsrzﬁiﬁ%@e &63tic thddalus (dynamic viscoelasticity
caprolactone nodi f ed tetrahydrofurfuryl acr Iate
chyrpAFARAD CRaibe IOBSUIRE b LBie L @rvewOblysthtw@ﬂswwa/@

ex ) Ad Sl i Sk E}?p ALi¥e L@k & Wla%? LS at
B, e b du‘g

manuaf cture ganlc em ca
th(ordetrla rsdleatlﬁbxhur Byﬁirﬁild v'maam bee’:}ﬁls%ﬁ))t]ie ﬁbl%@ﬂﬁg an d

tenewrt anﬁélilq laya)suﬂaa %f‘dl.cyl Eaeregﬁwmméh? ﬁ@%@ﬁlastwodulus
in @€ pARER diécﬁ%ﬁre"i@ tstb@égelg d%k mcﬁﬁﬁw@gﬁaﬁ?ta%héarwde%a
he conpon

frelm/fﬂhlcsb ng il J((:)IOHZ L%%?%Pﬂwhmeldmmmﬂhmﬂmn&(éﬁ/ @) is taken as an
indicator having a value determined from a storage elastic modulus G' (Pa) and a loss
elastic modulus G" (Pa) in a shear mode at a frequency of 1.0 Hz and 140°C.

Tand is an indictor of stress relaxation properties in the transparent adhesive
sheet. When tand of the copolymer is 0.13 or more, the resulting transparent adhesive
sheet is excellent in stress relaxation properties and is free from display unevenness.
Tand is preferably 0.15 or more, and more preferably 0.2 or more. There is no
particular limitation on the upper limit of tand. However, when the value of tand
increases, heat resistance (adhesion at a high temperature) of the copolymer usually

deteriorates and foaming (i.e., formation of bubbles) is likely to occur when formed
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glass transition tenperature (Tg) of 1C0C or | ower.
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aprropyitelyevarying thedamdo indl esakr vepight 9ihd tempesitinndeith@component
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A R At
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inc¥e|a§g(8 %llleavsa 1lleco|ft t¥n& decreases. In contrast, when the amount of the crosslinking

agent is decreased, the value of tand increases.

In the copolymer, the amounts of the component (A), component (B) and
component (C) can be respectively adjusted to 40 to 90% by mass, 1 to 15% by mass
and 5 to 50% by mass, based on the total amount of the monomer. When the amount of
the component (A) increases to 90% by mass or more, an adhesion force of the
resulting adhesive sheet may decrease. In contrast, when the amount decreases to 40%
by mass or less, the elastic modulus increases and thus wettability of the copolymer to

the adherend may become worse.
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adhesive sheet to the adherend can be adjusted to 10 N/25 mm or more, or 15 N/25 mm

or more (measured by a 90 degree peeling test at a rate of 300 mm/minute) and thus
sufficient adhesion between the transparent adhesive sheet and the adherend is
obtained. Therefore, even under a high-temperature and high-humidity environment,
bubbles are not generated at the interface between the transparent adhesive sheet having
such an adhesion force and the adherend, and also peeling after application can be
suppressed. According to such a transparent adhesive sheet, a sufficient adhesion force
can be attained even when applied to a surface protective layer composed of a polymer

film made of polymethyl methacrylate (PMMA).
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g S PEPB O Mraht f o Srseby dBh Y HenPrai I niBais ghates
reli@iof PRPeMBB an@FodnkiBg. In a certain aspect, the amount may be adjusted to 1
part by mass or less. There is no limitation on the lower limit of the amount of the
crosslinking agent. When the crosslinking agent is added in the amount of about 0.01
part by mass based on 100 parts by mass of the total mass of the component (A),
component (B) and component (C), handling properties of the copolymer are improved.
The copolymer may have a group capable of forming a crosslinked structure in
the copolymer (crosslinkable group) so as to form a crosslink. The crosslinkable group
may be a functional group having reactivity with a crosslinking agent such as a
polyfunctional isocyanate, epoxy or aziridine compound and includes, for example, a
hydroxyl group. Specifically, when a hydroxyl group exists in the copolymer, the

hydroxyl group reacts with a polyfunctional isocyanate to form a crosslink through a
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(mSh$RHAYy 198N IF &n tl%\! ekMig: tthg %r&sglhﬂ&fgel%ﬁctﬁin sﬁrﬂ@lteﬁﬁ@ﬁ’stly

itself varies, i s p035| le to lamnate wt
arisay ruban: prodﬁcmmwe(patyhnmrem@bnmtf Hmﬂopbkymﬁ,nglsalogaqmessamc@

t h h bilit dth
sergfieR At srortth dopesyC eaeaR robelash bl syt g
incHRMI o8, fhRdtioRS! @{e@hb Reb mbRorhd1€ stidheRSIPRE@RenddRRs] ve
sheet,” adhesi on of e transparent adhesi ve sheet to

di(migth)amiyletee hd- hyé%ned@l dtﬂ]n@tht)@dylm agd Ny Bexgredipl digneth)acrylate.
te 300
( rrE%sﬂg oﬁj)gl\é{ 90112190&%%%0%% u%gc? n tpg Cé@q‘é%l?% Cr?%gaflr%tdﬁlel ?ﬁe
traﬁgpamp adtesive sakdve flay @ostaes mb@omh&o:mjioﬁélﬁmﬁhdr atunlike

adjusted to 10 NV .25 mmor nore, or 15 N 25 mm or nore
compneatir(@d: () 2ad 60) %Pel@%és ﬁ@éﬂthtlﬁse%ﬁth@fra%spﬁr@pteacamseeheet

arerHHtﬂh 1) E@(Qg]ﬁkg WiserSoffihdiGa SR téylﬂﬂug%ddﬂ s B g}l\ﬁlgﬂ dhdre

transparent adhesive sheet an eren
comnpd@intsgd.), (Bane{0), euclea.sdn’enzmaeryleae hiegtantethyp@patidyle and

A A S R L

N ﬁ%ﬁ&h&)%ﬁ%@ﬁﬁ facrfwt@% Rﬁdh%tﬁﬂz{rﬁﬁo%ﬂgfabﬁleﬁﬂh@r end,

and al So Eee ing after application can be suppressed.

N- mlomxmq Ylbe&hlcfﬁroahthlah trfhrorending smfxﬂ@acsﬁ@tet methacrylic

ocifnpdifi R et paRuh G P tPud e Byl Phe BN ERe of *a
3 rﬁ@thé/ bx§prb lffﬁﬁl&h@fysﬂﬁﬂey HBﬁéiMécrﬂBkﬂﬁrg%ylhl@ﬂ@ldlethoxysﬂane

urthernore, the transpar ent adhesi ve sheet has
3- rh@;thwplﬁmr@pxlgnmysw ané pecntoxpropbisisrasharypisangy end vinyl

mo%ﬁgle%asﬂcﬁ’ LEW ﬁplt ac\éﬁltet %[ng 81‘ %p%\;\%&evmppxg& a?étg pggﬂ»xned evi ce.

egree o reventi ranspar ency)

vi@mrhmeamﬁwag&ﬁddmm haze val ue. Her ein, t he haze

val u can be measBur ed as a haze . value of a |amnate .

obt AR &P ymer can be formed by polymerizing the monomer component in the
presence of a polymerization initiator. There is no particular limitation on a
polymerization method and the monomer may be polymerized according to a usual
radical polymerization method, for example, a solution polymerization, emulsion
polymerization, suspension polymerization or bulk polymerization method. In a certain
aspect, a radical polymerization method using a thermopolymerization initiator may be
employed. Examples of the thermopolymerization initiator include organic peroxides
such as benzoyl peroxide, t-butyl perbenzoate, cumen hydroperoxide, diisopropyl

peroxydicarbonate, di-n-propyl peroxydicarbonate, di(2-ethoxyethyl)

peroxydicarbonate, t-butyl peroxyneodecanoate, t-butyl peroxypivalate,
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| am nating the transparent adhesive sheet on the
transparent adherend (for exanple, a surface

weewvenissy¥e | ayer of an inage display device) BCHUSWDNQSI465
to JIS K 7136. The haze val ue may be neasured by the
followi ng environnental test. Nanely, the resulting
lam nate is allowed to stand under an environnent at a

(3.3 eriperctifesantyDoraexida @irropiengh noyexidsdadipsetyl egoxide; and
9 . ue»0 | am nat e
0l o A Su gD 4 2o O Rl 8 2 b R
metalineyohittikeg 1l, Hrzolsit(eydbhiaiane t-chsbohariieh &t 2'agolas@ - ace
.protective |ayer, of an | e di splay deyice on the ,
dlr??“éﬂg%‘ﬁlioé‘ﬁ’fJe_gd?hé:cﬁZQ‘élS&hJég?‘gqt@qi"%?%éw?{er%lt@l&)’ dimethyl 2,2*
azd?)‘i’siQ-'n@tﬁyltp‘Poﬂing«ﬂ@f & RefzoBR(MBY B DAIBGC AKiliE 8D -azobis(2-

Furt hernore, the 'transparent” adhesi ve sheet has
hyéwsghtthplpramemsparad 2 -akhme 2y 2 -imhdazo i -t )raorspal. ent
adhesi ve sheet %@ | am nat ed En a trag§p rent adhe%end :
( o™ BELHBIEDCCh B, FIPIOENTE LAY B PIpaer Ly dPORPO T AR using
a sGitd polyReMEAR) ihiflafol! Spevifi ANy NAbR.is Sxdn®lFHedlal @ merization
transmttance (JIS K 7361) at a visible 1ight
mojliddh aviggine manpefacifomeachids pdlymegzedby hrdiatibe dimabove 0%
r r . | .0 I n.he . .. ...
metpy B e LBSiERREY LR e biRe TR e K38 R rpgicipiiser

Exe@pRs bV anebk. poWiedridatien aoabyinelude acti@hesorid)e
crosslinking agent, the apount is usually adjusted to

dieghqspqetonhynenss & mpibykhipkgisthydr -nhsoy har ernbplinggepatone,
berZd%h %Qﬁiﬁtin %%?lsetﬂér, Bgfﬁ%ﬁg?ﬂﬂgpﬁéﬂl, lgé%)zi)%lfeﬂgﬁ?@nem (B) and

conponen in vie tress relaxatidn properties
2-ctindarftivanquingne, kiogantteme adinthgRegdnthdree2 Arfetumbctindyertzoyl

.adjysted to 1. part .h or less. Th .S no
dinPrpy PR PR G RCusigler | PPrEnYRcpind RS of t he
2,46-258dthPkENSy Pdibxy e hihdExi8E ASRIdiA™ THED 29 @Dhufadtured by

added in the  anount” of about 0.01 part by s based
BAG) 1082 glatr-treméshy lreszoy bphaniyéphosphane (REAWIRENe819,

ma BT ot OB aE Rt 2 WE by ey T ey Bl erhe
(DARPUYREM ME3, haMefastusddBipChaNakng &), form ng a
crosslinked structure in the copol yner (crosslinkable

4-(grhordpsyyshonsphenyl@rimidsoxsr baepy hkstoThd REVISIR Enk ai%
mSIAUREINY, 0%, LHIEK 2030 LRSI AL, i
prdpsHktanatiehydeq@oxycloliexg phidng keoeoRGWCURBY i $v; Inushagactured
by fC?‘tga Jea)lggrgrg.lg’), la-(4-isopropylphenyl)-2-hydroxy-2-rnethylpropan- I-one,
1-(4-dodecylphenyl)-2-hydroxy-2-methylpropan-1-one, 2-methyl-2-morpholino(4-
thiomethylphenyl)propan-1-one (IRGACURE™ 907, manufactured by Ciba Japan
K K.), 2-benzyl-2-dimethylamino- 1-(4-morpholinophenyl)-butanone (IRGACURE™
369, manufactured by Ciba Japan K.K.), N,N'-octamethylenebisacridine (ADEKA
Optomer ™ N1717) and acryloylbenzophenone (DAICEL UCB Ebercryl™ P36).

The transparent adhesive sheet may contain, in addition to the above
copolymers, other components such as dyes, pigments, UV absorbers, other fillers and

antioxidants. When the adherend is an inorganic material such as glass and ITO, a

silane coupling agent is preferably used. However, the copolymer itself has
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hydr oxyl group. Specifically, when a hydroxyl group
exists in the copolyner, the hydroxyl group reacts

wawraokv1ze5pol yf unct i onal i socyanate to form a crBPGBEUSI0RI/039465
t hrough aurethane bond. In order to incorporate the
crosslinkable group in the copolyner, 2- hydroxyethyl
acryl ate, 2-hydroxyethyl nethacrylate or

chayag{Gritisk JqsiEpd ps %@értwﬁxaée%a@h%@eé&%eﬂ apd therqfpigega e used as it
T
is fof F@%{E}gpén ehs%rfﬁ%@ Btsoltécﬁgg (%Fﬁ%egfoo@ﬁhgg% glﬁ'kace of an

r|za group such as roup
mmgu dsplaseyit Hi amamagh élsplap Slshlcmldr rgplicaoch bbHthe surface pl‘OteCtlve
si mu| taneously aris

roduction. (poly at.i.on)
laygt Ot UGB BRYATETn Whon & dngyioh SeRa ity §s %Eféﬁa aéilg}zers and

tacﬁﬁ‘ﬁrsa ™RSSt ARER %e%ﬁ@l?meﬁ%%&l §Sit gas%ﬂ@tr%@@t@ﬁf adhesive
havi ng such a group include pol yfuncti onal

sheetrephipadnagioatby bied @iepmpsuants atbertha: titlkypammenglapd elchange in

ate, 1,4- butan I nmet h) acryl ate and

chda TR AT kb Giars ARG o g R P o YL o e et

to lfc uigehekdoitthe trePAHUMRINCEOO biRdchRGok PartiBBlarly limited as
transparent adhesive sheet may contain a nononer

ongdlﬁp hnotordversclydliect m@u@m@ﬁ@ thenmage A)SPIa(y By vign tappLyation
of § aurfatce %roatgctﬁi%%ﬁ? o 5 lto tch éénecf 5 Ia%%)f%/ % %@Eee glslylgy

uni@df 3 in@gﬁ@mt@rc&v%h@fapphmlohhﬁtmma@ptbsec(lﬁé lay€B)D the
and (C? such as benzyl acryl ate, pentanethylpup rl%%St
rom (0]

toq@rbtphlaf‘é yiosesamplenthgithigkneys e Becstivpiad wihip aghrge
é?lythé‘ﬁl ﬁ@g&@h@ﬁﬁ%%ﬁt adle 9&1{5%{ f?%% %ms”&l% 88 to the
acry ate ) I met am nopr opyl acryl am
adlﬁéranir(pbbyﬂeoﬁjmtnhadleh)é?MMAr opgiabaplate] ce) ntcreafsd:suor oet hyI
T A AR e M N L

shedt [FRlcb@fcy |\X9W1@f698iéle [0S Ffﬁ@ theyy sitRne the image display device
3- met hacryl oxypr opyl net hyl di et hoxysi | ane,

mCBLd@etah amgﬁl Dsplpr opy lattringrana yéhdsméha@i @nd a surface protective
Lt .
g, SR Rl e TR e e R i ragg RSB v

intMAARISAtial# stréds\h ﬁf&ranﬁ%ﬁ&ﬂt%ﬁéﬁd’@e&ﬁﬁré_lz!u{éﬁ' i m dazol e.
The copol yner can be forned b ol ynerizing the
nmon&FBERPed AHthsamegs displae upit Esaiicebwfaransdinitasitp Zgtagen

dlsgﬁbltultr%eﬁ% ?L;Cgta;ggﬁlﬁe%egt)ﬁ 8@)% aoﬁﬁﬁ{l{qéﬂ n@heo #%frﬁidtc s'tag reaisgﬂly%nit, plasma
disphaly /| ¢1zechl@abesadnn@ L) aispldysandlclectronic paper. On a display
surface of the image display unit, an additional layer (may be either a single layer or a
multi layer), for example, a polarizing plate (which may have a surface having an
irregular shape) can be provided. A touch panel described hereinafter may exist on a
display surface of the image display unit.

The surface protective layer is a layer disposed on an outermost surface when
disposed on the image display device. The surface protective layer may be composed
only of a polymer film or a glass plate, or may be composed of plural layers together
with the other layer. The surface protective layer is not particularly limited as long as it

has hitherto been used as a protective film of the image display device and, for

example, it may be an acrylic resin film made of polymethyl methacrylate (PMMA), a
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radi cal polynerization nethod, for exanple, a solution
pol yneri zati on, enul sion pol ynerization, suspension
woalogneisszat i on or bul k pol ynmeri zati on net hod. PCTIUS2009/039465
certain aspect, a radical polynerization nethod using
a thernnpolynerization initiator may be enpl oyed.
anpl es of the thernopol ynerization initiator include

pO]dF%fhﬁlilaée oy 65 ag@éhpl&&% b 2bigkngse pbibie ddm ar ghgs plate is not
pa&%ﬁl*aﬁg cdand Wikial E}Yﬂ{)&ﬁ?[ 98< figy di i sopropyl

per ox |carbonate n propy per oxydi car bonat e,

di ( Wlenhbx ylﬁfd@y ipotpeivoXxyydr car lamm@ttecorhpdsud yf plural layers, it is

oxyneodecanoa but y

pogil%mfpv Fad RS ?rsn@avmg%%wﬁ exhrigAcierisEFoMchas abrasion
resStCORE AR reRSGRK, gﬁlf@ﬂﬁﬂ@}bt@ﬁ@ﬂt%i aRBIr OS¢ pAPErtics and

azo- based conpounds such
antﬁteﬂic-pmpﬂyﬁ@ subg styip ohpt pbsee\;er 2f ﬂie-lamgtb ilisplay device. The layer
P Jbu ronltr g%, é,l'- zobi s Igh?xang .
or]} lggﬁl llolnér?smt%n an fgﬁ}cﬁ(r%m%a cC can ¢ formed by applying a
culdbRBESY by@p&¥itdH daphbl8bf forming a hard coat and curing the curable resin

2,2' -azobi s(2, 4-di net hyl - 4- nethoxyvaleronltrlle)
congpertiany | For ezamplazf@ pirsd poatmgHiim qan dgifermadayy, applying a coating
mal‘g]erlél 1n%lzu%?r{ aﬁf%l%%gagj&s?ﬁrn} et)eg%[n %)prot?mgof g gl?a%e %mture
corﬂalamgabzl@bltya{r&ﬂ{o&yslmé az @hiain onyporphopaine]loidansiAa thég the

aspect, .the copal yner can be prepared by
coaéwat%%m%l e lze&t%w Q&M ReFuBedsiarting ﬁlc_mwayﬁbfmgzaa@qa&ﬁg

al

il Bl b B AR acr{ IR o i E USROS radiaring he
copoigyfiterwitledltiayiolat radi latardg td kecuadbatdoutongqmepertiest b resin layer

ultraviol et . in the esen f a
CORBISHI SFRUHT : Slednromaniniar usneriied soppow geadedormed
In By RSVt AR LNt b RHEY, a ir&led BIEr RaeLARNE @ﬁ’[’ﬁ&)tant and

di et hoxyacet ophenone, 2-[4-(nmethylthio)-nethyl-
comdllph@mﬁnq parficlawr it iropricfeoreg o dredaesr foeimmaitg thessAoigiions and
chazac@%tm} 15 ??ﬁné)z ﬁ{i]Y%slr?grnef{f%P( &;)%15%%1%%1% oF {1]1% Brl}e?c%oprl]roefective layer and

is tHinedsokdible @X BiHchRMenctidnd chir Bd dxdRENY TRERFVor imparting
dlphenylphosghlne oxi de (Lu0|r|n(tn) TPO, manuf act ur ed

urwyowgﬁ)cha@c rigtigsrip ARl RBOYNIte @dhRyibhbrspthiskness
XI dengL %I r(? ﬁé% TPO- L, manufactured by BASF),
s?ﬁf oY %%hzoyl)phenylphosphlne

( | RGAGUREL §1acs %&tedﬁif@ MRETUT R GAsIanEu o br
2- hydr oxy- 2- net hyl -1 - henylpropan | -one RE(t m

additigm! laygrpsugle @wr@@te%iﬁyeﬁ, bardxepalay®. amd)deposmng layer may be

1ncﬁ1d(§é&%%§ﬁp}r%e&g%§@ P&%}y &I{tﬁe 5%@‘2[09 )&[otgctRfre %%yelr )a#t?l% ME of a

transparent adhesive sheet. When these additional layers are formed at the partial
region of the surface protective layer, the surface protective layer serves as a surface
having an irregular shape. The thickness of the surface protective layer is usually from
0.1 to 6 mm in total, including these additional layers. When the additional layer is a
printing layer or depositing layer to be used as a light shielding layer described
hereinafter, the thickness of the layer is usually 10 um or less. In another form, the

thickness of the layer is usually 100 um or less or 50 um or less.
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manuf actured by C ba Japan K K. ),

4- (2-acryl oyl oxyet hoxy) phenyl - ( 2- hydr oxy- 2-
Wpewpa2osket one, 1- hydroxycycl ohexyl phenyl ketREEUS2009/039465

(I RGACURE(t ) 184, manufactured by C ba Japan K K.),

| - (4-isopropyl phenyl)-2-hydroxy- 2- et hyl propan-1| - one,

1- (4- dodecyl phenyl ) - 2- hydr oxy- 2- net hyl propan- 1-o0ne,

2- nEthy Ishowsp seaionaliagw of prg sRectioy Bp Harga JigHgpdgyice

. 1- | : i ba.
1ncka%f%et’hg 5%%%%%| a%g%%\ﬁ]%?#{] g‘f& Hﬁa%g d?%la? (E@lc‘%qgms a
strdetré-imohipdhod travspirentyddhedivd srortear(d KREMAORR{dtegtivB&er 4 are
e gg‘ﬁ‘g{ég%%eq?@gﬁ%é ke et ﬁ%ﬁe&i@&%%? {t e surface
prd}g&ijvaay??@i ﬁprﬁ%dé’?yd DENZARARHAN Sy dr @'?\h%liéﬁ%hieldin% layer 6

Ebercryl (t The transparent adhesive shee %gy
pravodedait p paitial wgdintin e yroletside (@porde efdhotrymprent athesve

shei T EnGE SRty Boraanga SRER enan MsaREStAes Tha TRt
shiielaﬁf%gaj?ér% §esrafcddaly apy gaeﬁscgh@cﬁﬁ%ramed B-pmiﬁng 'ﬁlcaﬂﬁlg
e

coupl i ng aqgnt‘ls preferably used. However, t '

solggippymeirable sesitf cangpasHipnaritie? relpranstorapigii¢teraniaed fegn of the
n ( Ve S ng .t .e.can be .

col FABFPRLES, HDESLLE e SR LNBLEL PR ARG 356,
solOfiorudingl& buipdheduring nectibdSqchys 8V frad@atioh. ahe tradg@rent

di splay unit in an inmage di splay device, or
adbgsiyieisheat Pdnarglied ﬁ‘éﬂ@@i&a@@ syFaechavingean igpaylat ghape af the

| 0 . ‘ . A

s R BN Y 3 SIREC e PR R FRCGRLD: BEMOANES,
inttrnel reapodl phress af shaudeet igsslfiig relaxcd svdnhehdrr tho spdacentrotective

adhesi ve. sheet, contam nati on by bl eed of .conponents
laygt ﬁE?S %I}fgq?g}llﬁgslgggaﬁl@%nlég ?'iaé'ﬁaw fYHges haying an irregular shape

(fof BRIt §lolZufsSpI9k) fsqﬁoxtia&n&p@aﬁ?ﬁay AANERI ofen SAEEL diffay

not occur. The thickness of the transparent adhesive
unigrpaadithusglispday weavennsss arthg iragel digdayadeviasragn &s pravedisds Since

ot adversely affect, mouptin o the inmm di spl.ay.
thelgRps S BT S b SHTEIP adisigpdoisE g o 4rahuitigy. eyen
und@UahgtRenglerdt@candhsiliaymig ity tacieomiendmeith@IRbBICS RbiEecling
unit 1n an image di splay device, or application of the
ocay. fagg alsp ne tvdutcnipg ocayrs pt the intidacedigtrcopartbsplay sface of the

R i R S
thet trampgqradted hesaathshset\Bearsintke surfdee paasesc ladhds Taa ihagd digplay

oo R RaL KR AR he gt Bl e
prdtQeivE diyags LRS 1RRANS HERRIRATR Yhe @AB Y &splay surface of the
image display unit 1.

Fig. 2 is a sectional view of another aspect in an image display device including
the above transparent adhesive sheet. In Fig. 2, an image display device 20 has a
structure in which a transparent adhesive sheet 3 and a surface protective layer 4 are
laminated in this order on a touch panel 7 existing on a display surface of an image
display unit 1. The structure of the laminate 2 in which the transparent adhesive sheet 3
and the surface protective layer 4 are laminated in this order is the same as that

described in Fig. 1. The touch panel 7 is disposed on the display surface of the image
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sheet is described wth reference to Figs. 1 to 4.

Herein, the imge display device includes an i mage
walz@phzes3uni t, a transparent adhesi ve sheet anBCEUS2009/039465

surface protective |layer. Regarding the transparent

adhesi ve sheet included in the imge display device,

internal residual stress in the transparent adhesive
disghyenitilsandendwege disRlayp ©s wree ferlpydedce? G eAnde sgan through

the tgﬁ%huﬁ%el blqu egl'ticlql 01%1%%1 7 isq}atn'se]ga ’an&i ﬁ@@e? ccq{sﬁfdtla}{ tljgl@ bich

sucn as re e or
transpyschatordiustivcalyy ¢rmis dlqumleésm hzic]s plr%ce Uﬁ tWQ transparent plates

g, O P S s LB HE PRy ey Lmau g Tavers of
the@gghﬁs'p%ﬁ{ plhRY 8fe (flme(pﬁ FhbiRS faée-R)-fA8L %TAI@éﬁlrenPa[t aQilstance

ti "layer), for exanple, a polarizing plate (wh
of moﬂlabaeceﬂnsamoﬁlmtahasmmg Vélreni anroapgratarof $inafoeh pam:l pesses
provi de uch cribed here| fter may
theer G giing T iR 49 B SUHSRAE CF e NI Th GRS T PR pen. &
traddpBreRbESrRIGEt RS 1@&&@& b b8cld AYRke bBorR thaySdret phRO KE&bnRdtcdRvith
out ernost surface when di sposed on the inmage display

a tigayacent cqkicyvg ket fphoother trapspirasianatpelgadieg wongraduetive
stape n\’f gt tgé‘ c&%sﬁég&{lpé PJ);l‘:[]lOOI{ \?f’oge?‘%z)ogltl%% $n h% H’?l%:cg?g state is

ayers
elebﬁii)telﬂy schie&l by faser, Areqiosition \pecskel/gy thedpai@tor on the touch panel
particul arly limted as Iogg as it has hitherto been

caru%%pea@leé Seet & ek gangl fypeshisplayes uprsje pertglblpéfgl RIOPE ce

oS RIS Sl SR BN AHOHE SEE DAL S
transgpaiont ddHemive sheea3 hhasdTiplat alhesitie fdrbd addiesisophilidityecven
| ass S not arLicuIarI Jimted and i
un<5ﬁ§ &Q%lﬁyte%rp&mt 53\1@ HG{R SRV iEEn gy %&E@%ﬁ% 0% Reghing
ocdu@Y. &hd ho o |v@dﬂeﬁ g%c&ﬁ’gﬁ%@ ant@lffad%l Héhiden! tRY B1ush phitel 7%ind the
possible to provide a |ayer imparting f uncPlons

trapgpdrenhadhgsive Bh@t Bcandshe mtqmedmtea@twmmés trenspatsat adhesive

shfd hg el R0 eE Sl "t Bt ARBIRY iE%isr gp it yained. for

exaﬁﬂplb 8 lahiieitial tRNapees ¥ eichRfing the shif@erebcstpleadyer 4 and the
device. The layer for inparting abrasion resistance

trapypgrogt pdhesive IS]éfEﬂT dtaedoechapel Toristag thyheappnlyy sgfage of the
dmgﬁgqgrqrre5|n conposi tion capable of formng a hard
and curing the curable resin conposition. For
exampl. 8,is asatiived vioabt stgl drdthar agrecbel dnontagd dBplay device

incE e iR adiionh spresalich Eof 3 1SHERRBDIH HUiPe 30 has
structure in which a transparent adhesive sheet 3, a touch panel 7, a transparent
adhesive sheet 3' and a surface protective layer 4 are laminated in this order on a
display surface of an image display unit 1. The structure in which the transparent
adhesive sheet 3' and the surface protective layer 4 are laminated in this order is the
same as that described in Fig. 1. The transparent adhesive sheets 3 and the transparent
adhesive sheet 3' may contain the same or different copolymer. Since the transparent
adhesive sheets 3 and 3' have flexibility, even when the surface protective layer 4 has
an irregular shape and also a layer with a surface with a surface having an irregular

shape (for example, polarizing plate) is provided on a display surface of an image
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contai ning an al kyltrial koxysilane as a mai n conponent

and colloidal silica, curing the coating material with
whemwviizxg3t o forma cured coating film or appl BETGS2H09/039465

coating material containing a polyfunctional acrylate

as a main conmponent and irradiating the coating film

Wth ultraviolet ray. In order to secure antifouling
displagpaits ingesnal sesidugl prasapbtheshent #5elf wgelanchiylthngdisplay

A N . | -

uneehESh RTINS sl BpfiLd A NTrERARY, SHRUE ikl
adliBicshéay @ and B'ritaae miffigicat ®ihefiac fand aahity deeptdlicty, ¥een under a

.fine particles. It is preferred that | ayer for
highptgmperafige flﬁlfg@éhfhaﬂeilry(amwrgﬂ@e% a?@ter %\Tbe@?% PREEL QFGHrSs

an®ANEhS %J_hYtefi‘iBé 8edurt LAAS RALERE YeRfcch Q%ls%%@f f¢fAce of the image
protective layer and is thin as possiblé as |ong as

displapemitdrenddbatrispacet adbdsivdblect Ayaed thicomntarmpdirteibegveen the
functions and characteristics i s no articularly..

trap A SRR QAT | MBS R PraAS IR i FEGrPgpgtsplay

detitOB0 B ADRihd, #8 hnp MNBP lakiBat il f [@Sehas PURGIdIYEhk 3 Fhce
is a lamnate conposed of plural |ayers, additiona

prategjiae daysudHhe gapiprreneerdhcsiye shecharthe sagh phagtdrand e

N

Si deigl i béctivsgaienbf atlhamitive asfreesdt aniiage Hpre device
additional layers are forned at the partial region of

inclyslng;the rgpepapm edhosivg shecdy 8t Figy hetndiepadisplgy geeiee Pl bas a
st et%{tlha?%rt%’aﬁg%ﬁ%}t%fiﬁééf\feasﬁget@ag k&ﬁh%&nélrﬁa%]%' sﬁffalégs]ﬂgfective

I ckne e surfacé protective layer
layasdiatd lymfrraomh i6 tis bole6 omam imageatigdlay imic] uSinngartdBie 1, the

ddi ti onal .| ayers. n the additional |ayer is a
Surgjﬁe rPif‘?tﬁi}ﬁeé@/)_é% g alt%ﬁ%%heqqﬁgg f%é? P Ol gy the
surfdc@has ShirRlodiapShdpRY he H8RGaRE ARG eI A&k BeKiststdM e side of a
t hi ckness of the layer is usually 10 mmor less. In
surfavotheing fao nimg gul resha e fkhesistage prdtectivayayer # shrasghathk youch

1 mor. less or 50.mm or, | ess. Fig.. .l shows a .
et dy RIS FaRp B T ee S B e M By e sres of
thekB¥tGRelf RClclidbd BvdnnehalBY Surfdca pediadtRtlayd nest ¥eirsdpark -

An i mage display device 10 has a structure in which a

shape 414 plap edeycaanidst spsfashbatingamiitpenlas shaps ¢@1 pramplesnojaizing
: | ami ' i ' :
oS S AR R IBb R Sl
unPreahes tin the imayedisglay devdonpuasethrofengedc Gifidertbiotisndpancat
ing |l ayer ovi.ded at a partia

adl?ﬁ"éﬁf%gﬁeq%ﬁlf{ag gﬁ@?@'@f !gddha@m(l fge %ﬁldg%%?phih%% PYTSHWFbht
high4BRPEMGire and high-humidity environment, neither bubbles nor pecling oceurs,
and also no whitening occurs at the interface between a display surface of the image
display unit 1 and the transparent adhesive sheet 3, and the intermediate between the
transparent adhesive sheet 3 and the surface protective layer 4. The image display
device 40 is obtained, for example, by laminating a laminate 2 including the surface
protective layer 4, the touch panel 7 and the transparent adhesive sheet 3 to the display
surface of the image display unit 1.

According to still another aspect of the present disclosure, an electronic device

including the image display device is provided. Examples of the electronic device
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sheet 3) of the continuous layer 5, and a surface has
an irregular shape. The light shielding |ayer 6 is
WO 200s2b5By appl yi ng a sol ution prepared by m xPECEyUSR009/039465
coating solution of a curable resin conmposition with a
colorant to a predeterm ned region of the continuous
Cbgrer 5 using a suitable nethod such as screen
C

nbytrage Befdingitadi tﬂg)qrwblestéhenl@q%h ngssopy dgisalppsayipnds (PDA),
t
pofi i Bn Pl b Ac M S R cn R L BRTPALET
poﬂuaﬂé mgsiarpldyerse gioklay, tdth&flenSXfT\I)heldS(bJ cdragres, pidzb eddyicwse digital
Si the t t adh heet
Caffl? %«?Aha# Péﬁqt?(?em%fmqw@‘g@&lefgwegw Iif"gsvoglﬁf‘fq?igplgﬁé@?&
itself is relaxed even when the surface protective

| ayer 4 has an irregular shape and also a |layer with a
surface having an irregﬂﬁéﬂ%BhEEe (for exanpl e,

B s s Bl o BB B S Rl The i REESoRes

bu&ggotm@g&ignﬁﬁqumg@mgce can be prevented. Since the
transparent adhesive sheet 3 has sufficient adhesion

L. f or dtethod foryRyepprationefiAcrylic Gopolytear a
Exiily Esﬁnggrature and hi gh-hum dity environnent,
rer t rer bubbl es nor peeling occurs, and al so no
whi 1A Bbridth g6 ehy @esaﬁpttdme;hbwheﬂi frakle 1%ld~aarboalpdnsml(ay a
surface of the inmage égiay unit 1 and th

compefifeh e e CORBPRST 4 part ynenass REIA&I&%& apel
(.2 R D AR A ARSI BT it A K s

phdtOpelgmeobtaioneaniitiafoo weexaolb hexeday al ghasis manuanngr and, afiemaplecing
.2 .1dn Iuding t he surface grotectlve | ayer and %ge
dispIYrSRisaR DY 4AHED @28 e MIgULCVASRart lymownegt}ﬁ ¥e of
1rr4d?z§1n' "Wi@@ulﬁ‘a%gle@)‘ayl%k Seviral %hﬂute@udn@g @loc‘v@-ﬁésﬁﬁ‘@hleYdqu
another aspect ‘in an image display device incl
to @btelnaibosceus hiawnd pavispie vasheiti afeabohieb0 ¢ih Fo gle resulfafrg
tructure,in

coppaitr M AL e APy AEH Pl abPuilad; rpar

by h@¥€6f h Eﬁfd@tldtﬁgibdlﬁlh@ﬂzdti@ntlﬁ[h&o@ p@kﬂA@URE 450y6hs padeal 7
eX|st|ng on_a display surface of an inmage display unit

follpwetthy \gq I} meting. e Tl repyting amtﬁm\éaszvqcnmwﬂegww and applied on

a SBr an gy?sg rgﬁm Lpez?aée Iﬁ? %ué)é ecgedttE% rsllléése OlFeg érrwnt in #he
th1§1éH5§‘s @}51 ﬁs*}ﬁﬁ ﬁ?&ﬁéﬂ B8embit &3@% %fhlcﬁha%v&%'@rhfﬂ%é‘t@ @he 7 1S
di sposed on the display surface of the inmagedi splay

polynicrizdticam theanlchseegen wisgivased; follolved byragedigiapirey both

surgaec\éls for a%gutcéla r?lin%?essil%gl?g at lgxr)vgprgssure mercury lamp to obtain a transparent

adhesive sheet. According to the following method, tand and storage elastic modulus
of the resulting film were measured.

Method for Measurement of Storage Elastic Modulus and Tand (Loss Tangent)

(Dynamic Viscoelasticity Characteristics)

Production of samples: Cylindrical samples were obtained by removing a
release film from the transparent adhesive sheet produced by the above method,
laminating 16 sheets to give a 3 mm thick sheet, and punching out using a 7.9 mm¢

punching blade.
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the touch panel. The touch panel 7 is transparent and
has a constitution that each transparent conductive

WO 2000126532 di sposed on a back surface of two trRCIEPSR089039465
pl ates made of gl ass or polyethylene terephthal ate
(PET) and transparent conductive |ayers of these
transparent plates are disposed in opposite )
f ac Maapurpmert: IPymarde Hseclasticdy ehasacigresdicpvere measured by using

-NOA: or
ASHRARELANER L0 P SO ARESThAb e AR
Sciehtific, I4d.f Beidgafl7. DRend panisd planis Pligf@ fHyngda fdnigercad ofl

pen, a transparent conductive |layer at a back surface,
sargpleppredugedriyghae abrvepnethed was plg wernilatgs gnd then a tension
. r i . . . t
wa SRR G Y BBl Al R AR A
shaa® ffods ponteq@nppsf 1.001y, a \Wieperithe: ¢foso td 200°Crantihgate of
conductive state is electrically sensed by a sensor,
tempegatpisgnereans op b &s/seigutsyandriberop sioego clagic miadulup (e Pa) at 25°C

nel . can be s L5 L ed. ch.a touch panel type
an@%@gﬂ%§s@§gﬁgﬁgﬁ%h(;8FFﬂ§%EH?%¥%phone assi stants of
PC(s) (personal conputers), portable tel ephones and
PDA(s). Since the transparent adhesive sheet 3 has
sufficient adhesion force and hydrophilicity, even
under a high-tenperature and hi gh-humdity
envi ronnent, neither bubbles nor peeling occurs, and
al so no whitening occurs at the interface between the
touch panel 7 and the transparent adhesive sheet 3,
and the internedi ate between the transparent adhesive
sheet 3 and the surface protective |layer 4. The inage
di spl ay device 20 is obtained, for exanple, by
lam nating the amnate 2 including the surface
protective |ayer 4 and the transparent adhesive sheet
3 to the touch panel 7 existing to the display surface
of the display unit 1. Fig. 3 is a sectional view of
still another aspect of an inage display device
i ncludi ng the transparent adhesive sheet. In Fig. 3,
an i mage di splay device 30 has a structure in which a
transparent adhesive sheet 3, a touch panel 7, a
transparent adhesive sheet 3' and a surface protective
| ayer 4 are lamnated in this order on a display
surface of an imge display unit 1. The structure in
whi ch the transparent adhesive sheet 3' and the
surface protective layer 4 are lamnated in this order
is the
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same as that described in Fig. 1. The transparent
adhesi ve sheets 3 and the transparent adhesive sheet

W@2000m36580Nnt ai n the sane or different copol ynePCT/B5200%039465

Table 1
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Table 1 (Continued)
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| BXA: 1sobornyl acrylate (manufactured by GCsaka
Organic Chemcal Industry Ltd.) QA Isooctyl acrylate
W@ pawnutaast ured by 3M Ltd.) Conponent (B) AAT ARCHIUE2909/039465
acid (manufactured by TOAGOSEI CO., LTD.) DAAM
DI ACETONE ACRYLANIDE (manuf actured by N ppon Kase
Chem cal Ltd NNDVA: N, N-di net hyl acryl am de
2. (maAigthed mre%v%yamgﬁ T\ra@éparem AdhesiypShegtyi ny|

A R et O AR ST
( mafof at‘allualtled thy sm&lﬁbte@lgﬁrﬁo&e Ghenfamahatd dahdshe yesliltialg)

=CHCOO (CH 2CH20).2-CH 2CH3 t AMBOG Met hyl
lanﬁaaty SEHPE éﬁ@dgme;s% of ab&éf v/ 0 &vap RO OaPEEieds 9925 mm x 25 mm.
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Using the transparent adhesive sheet (175 um thick) obtained above, an acrylic
plate trimmed with about 8 um thick black printing (MR-200, manufactured by Mitsubishi
Rayon Co., Ltd., 45 x 65 mm in size, 1 mm thick) was contact-bonded with a liquid
crystal module in which the entire protective cover has been removed of a commercially
available portable telephone (904SH, manufactured by Sharp Corporation). The resulting
plate/adhesive sheet/liquid crystal module laminate was placed in an autoclave and then
treated at 40°C and 0.5 MPa for 15 minutes. After display of a white image plane by
turning on the power of a portable telephone, unevenness was visually confirmed. As a
result, any unevenness was not observed in the sheet (stress relaxation: 45%) of Example 3
and the sheet (stress relaxation: 50%) of Example 24, and also unevenness was not
observed in the sheet (stress relaxation: 63%) of Example 27. In contrast, when using the

sheet (stress relaxation: 76%) of Example 27, unevenness was clearly observed.
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| am nate was taken out fromthe autoclave, placed in a
WO bwpiessby gr ost at at a tenperature of 600C andPEI/US2009/039465

relative humdity (RH) of 90% and allowed to stand

for 3 days. The |lam nate was then taken out, and the

haze val ue of the resulting | amnate were measured
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esi ve sheet was app on a Immthick acrylic
x §0l ratg afdviRe 00ntacremntiad bainga ribpeMoa lsu bT Ishics Ry acr@ic

Ltd,) using a 2 kg.rubber roller. After subjecting t
pla&«‘/ﬂh@%i ﬁé@ﬂet/akasweﬁ@aéwabplecqépa ap gptoghvpp {hég SP‘?ie‘ftﬁ‘gtO a
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AG- | S, manuf actured by Shimadzu Cor poration thereby
(RieakWorrgdalloped éystend é@éldiaﬁ@ Flagr lemingte wasthen &H@bﬁﬂb apd the
[ - r Vv

ha AR o P RS Ain e br kb AROER G A VRE KA S5 R
N0 rhanudaeturodge Nipisipl Donstek IlhduzttﬁesaC@l EBfl.ay surface

of an | r@ge di splay unit, or applying the surface

pr of BAJBFEONEPEE t o t he t ouch panel , wherein the

tr aganpAcARL t&&?ﬁ?e‘n\’&c{h}?:%@"shé% {&/?\J ?ﬁt A C@g? ,ﬁ,f 25 x 70

nononer conpri |ng
mnansiag kyhtt@rand pafed rémdvdngd 8 rel edasb ditmanaie ,su(fBje aan(mgl ralease films
nononmer whose honopol yner has a glass transition

ex1§‘@qﬁ3@r bathserfecey pf Bie twoseray apheshssheeh@ 50y thack polyester film
(S ?ge %créé{rfegﬁ)m@( Eg#))) WERE GRS ré{ltelgltobﬁ/leces measuring 30 x 150
mm and coated with a primer (N-200, manufactured by Sumitomo 3M Ltd.) was applied.
After removing the remaining release film of the transparent adhesive sheet, the
transparent adhesive sheet was applied on a 1 mm thick acrylic plate (MR-200,
manufactured by Mitsubishi Rayon Co., Ltd.) using a 2 kg rubber roller. After subjecting
to a treatment at 40°C and 0.5 MPa for 15 minutes in the autoclave and standing at room
temperature for 12 hours, a polyester film was tensioned at a peeling rate of 300 mm/min
using a tensile testing machine (AG-IS, manufactured by Shimadzu Corporation thereby

measuring a 90 degree peeling force of the transparent adhesive sheet.
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hydr ophi i ¢ nononer (C-2) whose honopol yner has a
glass transition tenperature (Tg) of 1Q0C or | ower
W@ dovaesss a nononer ot her than the conponent B@FU$20891089465
a mass ratio of the conmponent (B) to the conponent
(G2) isfrom4:10 to 4:1): CH2=C(R) COO (AO p-(BO g-R
(1 wherein, in the formula (1), Ais at |east one
CLAINES of a group selected fromthe group consisting of
(CH2)rCO, CH2CH2, CH2CH(CH3) and CH2CH2CH2CH2, B is at
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component (C-1). 3. The transparent adhesive sheet

of 5@’ €oerdiigheriandcl ai m 2, wherein the conponent (C— 1) is a
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The transparent adhesive sheet according to any one of
of £0°41 erdower OviBeh isheneiomareéher drpdheeamg@rni € -anamslor phisgatio of

d tituted ' . . ~Th t
reirepiy TER B St GrhC £ sRm e Br-bl 2 ne 1 To 4
whi ch is applargd®R)tde- @)e(gb)aRsurface hayi ng an

i rregul ar shape of a sur ace pro ective | ayer whose
whereén. s fefeentaglan irregul ar shape. 6. An image

di spl Qy, f%e‘”o%g ﬁm%.’ﬂ%ra' %Srilg'l%)g%e QLed T oggﬁlgel gﬁ@ n“sE‘s'n%g 8% (,).co,

t ransSar en esive accor one

cI aOHﬁCHgI@H?CHGH%)anﬁG]Hﬁﬂ%‘CHE@H@CtIVe Iayer 7. The
e di splay device according to claim®6, wherein

| nt inal lepst ong ki of gresaup sefected from the group consisting of
(CH,).CO, CO(CH,),, CH,CH,, CH,CH(CH3) and CH,CH,CH,CH,,

R is a hydrogen or CH;

R' is hydrogen, or a substituted or unsubstituted alkyl or aryl group,

P, q and r each represents an integer of 1 or more, and wherein the copolymer
exhibits tand of 0.13 or more at 140°C and 1.0 Hz, and also exhibits a storage elastic

modulus of 8.9 x 10* Pa or less at 25°C and 1.0 Hz.

2. The transparent adhesive sheet according to claim 1, wherein the component (C) is

a component (C-1).
3. The transparent adhesive sheet according to claim 2, wherein the component (C-1)

is a polyalkylene glycol alkyl ether acrylate of the formula (1) in which R is hydrogen, R’

is an alkyl group having 1 to 12 carbon atoms, and 2 < p+q < 10.
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the transparent adhesive sheet is rel axed.

WO 2009/126532 PCT/US2009/039465

4. The transparent adhesive sheet according to any one of claims 1 to 3, wherein the

component (B) is an acrylic acid or substituted acrylamide.
5. The transparent adhesive sheet according to any one of claims 1 to 4, which is
applied to the side of a surface having an irregular shape of a surface protective layer

whose one surface has an irregular shape.

6. An image display device comprising an image display unit, the transparent

adhesive sheet according to any one of claims 1 to 5, and a surface protective layer.

7. The image display device according to claim 6, wherein internal residual stress in

the transparent adhesive sheet is relaxed.
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