1 9 JUL 2005 SPECIFICATION TITLE OF THE | NVENH-GN  PRESSURE EEQ&hTH!ET
ADHESI VE SHEET AND PRESSURE SENSI TI VE ADHESI VE SHEET VFTH A REL %

FIELD OF THE | NVENTION Thi s invention relatﬁmmmmmmm ure sensitive
adhesive sheet and a pressure sensitive ad with a rel ease
sheet. BACKGROUND ART Hard di sk drives are w delswwuged as a conputer
peri pheral equipnment. In these hard disk drives, pressure sensitive
adhesive sheets are attached for ' ses, such as

fixation of parts during nanufactd%ﬁ%gﬁﬁﬁgﬁéggf i ndi cati on mmmﬂmmﬂmmmmw

contents, inspection and closing of holes formed in a nain

cover, and THELE QB THE ENVENT &ure sensitive adhesive sheet |s generally

conposed of a pressure sensi tive adhesive sheet base and a pressure

sensitive adhesi \RRESSURE FENSISVEAPHERI G SHEERAND PRESSURR SFYS4dH¥Fed to

a rel ease sheet until it is attached to a hard disk drive or the like.
ADHESIVE SHEET WITH A RELEASE SHEET

FIELD OF THE INVENTION

This invention relates to a pressure sensitive adhesive
sheet and a pressure sensitive adhesive sheet with a release

sheet.

BACKGROUND ART

Hard disk drives are widely used as a computer peripheral
equipment.

In these hard disk drives, pressure sensitive adhesive
sheets are attached for various purposes, such as temporary
fixation of parts during manufacturing process, indication of
the contents, inspection and closing of holes formed in a main
body or a cover, and the like.

Such a preséure sensitive adhesive sheet is generally
composed of a pressure sensitive adhesive sheet base and a
pressure sensitive édhesive layer‘provided on the base, and it
is being adhered to a release sheet until it is attached to a
hard disk drive or the like.

On a surface of the release sheet (a surface to be attached
to the pressure sensitive adhesive layer of the pressure
sensitive adhesive sheet), a releasing agent layer is provided

for improving releasability. Conventionally, a silicone resin



On a surface of the rel ease sheet (a surface to be attached to the
pressure sensitive adhesive layer of the pressure sensitive adh@sjyie 2005
sheet) a releasing agent layer is provided for inproving releasability.
Conventionally, a silicone resin 1 19 JUL 2005 has been used as a materi al
of this releasing agent |layer. However, it is known that when such a

rel ease sheet is attached to a pressure sensitive adhesive sheet siIicone

d h I |
T oone oilatarett wutPd et 1 el St BRPE £ERCdbany G

he Teleasing agent |ayer o release ‘sheet

S transferredli}_z30 t he pressur sens |ve dhe 1.V I % rgssure
sensitive adhesi %ﬁﬂﬁﬁ *ﬁu*ﬁt % %gcﬁeFegégégﬁé 1'b?es'pwound up
in arolled form after roductlon hereof hi s % the back
surface of at¥echedeioe as sgure Sepq E&Yevmatdh‘ets é{er heqt 'ngS ]gje?ﬂ T ayer
thereof , so that the silicone conpound contained in the relea5|n agent
| ayer is treompeundguch apdavmrlecniarwedighthellireng &esdRectilo¥aney s
regard, it is also known that the silicone conpound transferred to the
back surfaceraéilirmone|aids contadned dnathenreleasing rgenty layersgffke of a
pressure sensitive adhesive sheet when winding up a pressure sensitive
adhesi ve shekéase shea trisd tecames Sdmweeed {nho cheipresspssseh ot ivpadhesiee
sensitive adhesive sheet and a rel ease sheet attached thereto) in a rolled
formin manuagetuifntlidieppesssne e seasditilivee aiteaslivee shdebt wWuhtherel ease
sheet. For this reason, it is also known that, when the pressure sensitive
adhesi ve shgetmh01yh)i €fle atElfease sheet is wound up in a rolled form after

the production thereof, and in this state, the back surface of

the release sheet is in contact with the releasing agent layer

thereof, so that the silicone compoundcontained in the releasing

agent layer is transferred to the back surface of the release

sheet. In this regard, it is also known that the silicone

compound transferred to the back surface of the release sheet

is again transferred to the surface of a pressure sensitive

adhesive sheet when winding up a pressure sensitive adhesive

sheet with a release sheet (which is composed of a pressure

sensitive adhesive sheet and a release sheet attached thereto)

inarolled forminmanufacturing the pressure sensitive adhesive

sheet with a release sheet. For this reason, it is also known

that, when the pressure sensitive adhesive sheet to which such

arelease sheet has been adhei:ed is attached to a hard disk drive,

the silicone compound which has been transferred to the pressure

sensitive adhesive layer or the surface of the pressure sensitive

adhesivesheetgraduallygasifies,andthenthegasifiedsilicone



‘a rel ease sheet has been adhered is attached to a hard diskcﬂivp Lﬁh@%

si ticone. conpound which has been transferred to the pressure sengr{iv
adhesive layer or the surface of the pressure sensitive adhesive sheet
gradually gasifies , and then the gasified silicone 2 19 JUL 2005 conpound
deposits on a magnetic head, a disk surface or the like, thereby formng a
fine silicone conpound | ayer. Further, in the case where general woodfree

paper, = cl aég@@&&ﬁﬂ R or?mf‘% é&ﬁ%‘aﬁ,iéd?ﬁ%\ﬁ%a%aéf 8k Y essur e

sensitive a Ve s or are se sheet, 'particles such as clay or
dust of pap are generated fromth ase of the e sensitive

adhesi ve shgé??e aﬁﬁﬁ??&? Fn£$88eﬁ$l SSP%,Cﬂ?Bﬁuﬁérf%féghce and hi gh
density hard disc_drives have been devel gped in a very sh period of
time, and it is bEPFEREH. t &R the C&8Fenyet? §88EFH5 WOP&T Tfieg P APeE
performance and high density will continue after this. [If the tendency of
such hi gh pelavreantedpapes gnsyREbetic pAPERdSNSRERS APRFEOTAPT S TRILL
further, there is the possibility that deposition of the silicone conpound
and deposi t sensativeecadpesive |sheajenrratmed dasenshhet preastiia e FYFhi 3%
adhesi ve sheet or release sheet give rise to adverse effects for reading
and witinglaly clatiastDBSeapeURETgenkEalt BENInOEhArPass ef tthef pre@spresent
invention is to provide a pressure sensitive adhesive sheet and a pressure

sensitive adleasitdvehadhesdiviehsheetl.ease sheet which are hard to give
adverse effects to

Meanwhile, in recent years, high performance and high
density hard disc drives have been developed in a very short
period of time, and it is believed that the tendency of seeking
such high performance and high density will continue after this.
If the tendency of such high performance and high density of
hard disk drives continues further, there is the possibility
that deposition of the silicone compound and deposition of the
particles generated from the pressure sensitive adhesive sheet
or release sheet give rise to adverse effects for reading and
writing of data.

DISCLOSURE OF THE INVENTION

" An object of the present invention is to provide a pressure
sensitive adhesive sheet and a pressure sensitive adhesive sheet
with a release sheet which are hard to give adverse effects to
hard disc drives or the like.

In order to achieve the object mentioned above, the present
invention is directed to.a pressure sensitive adhesive sheet

comprising a base and a pressure sensitive adhesive layer



hard disc drives or the like. In order to achieve the object mentyi engd o0
above, t-he present invention is directed to.a pressure sensitive adhéesive
Sheet conprising a base and a pressure sensitive adhesive layer 3 19 JUL
2005 provi ded on the base, wherein the content of silicone conmpound in the
pressure sensitive adhesive sheet is equal to or less than 500 g/nR2. This
makes it possible to provide pressure sensitive adhesive sheets which are

hard to give_adyerse ef&gcés to‘agrd di ' Q Lke. &bl v,
in the pr esgﬁ?‘éygﬁasqmt & BafRsi ersef‘i‘gb?:i%gg{‘ﬁ%g%rgefs%% ikhé%n‘f%ﬁ t‘ﬂe
anount of gas generated fromthe . pressure sensitive adhesive she at a
t enper at ureiBf%SSCPJF%ﬁsu%@ /A Eve & ve (ﬁ)&etl gfsegﬁﬁhl g@ R/ 15° Thi s
makes it possible to prevent occurrence of the adverse effects to the
hard di sc dthaps509 paémfike nore reliably. In the present invention, it is
preferred that the sum of amounts of NO -, d", P04 3- , K+, F-, Nat+ and
Ca 2+ contai ned i Bhishmajsessdir @ossidile ko preslde BRessure sgnattiveor
|l ess than 20 ng/nR2. This also nakes it possible to prevent occurrence of
t he adver seadhbsdive slveéts winiah dirschard vias gdvet adverke efiffects &o harg.
Further, it is also preferred that the base is fornmed from a plastic film
or a lint fagecpapeiwesTbirsthek@skiet. possible to prevent generation of
particles or the like nore effectively,
Preferably, in the pressure sensitive adhesive sheet of
the present invention, the amount of gas generated from the
pressure sensitive adhesive sheet at a temperature of 85°C for
30 minutes i1s equal to or less than 20 mg/mz. This makes it
possible to prevent occurrence of the adverse effects to the
hard disc drives or the like more reliably.
In the present invention, it is preferred that the sum
of amounts of NO,”, C1-, PO.*", K*, F°, Na' and Ca*' contained in
the pressure sensitive adhesive sheet is equal to or less than
20 mg/m?’. This also makes it possible to prevent occurrence
of the adverse effects to the hard disc drives or the like more
reliably.
Further, it is also preferred that the base is formed from
a plastic film or a lint free paper. This makes it possible
to prevent generation of particles or the like more effectively,
and therefore it becomes possible to prevent occurrence of the
adverse effects to the hard disc drives or the like more reliably.

Furthermore, in the pressure sensitive adhesive sheet of

the present invention, it is also preferred that an antistatic




‘and therefore it becones possible to prevent occurrence of the adverse
effects to the hard disc drives or the like nore reliably. Further$oib, 200h
the pressure sensitive adhesive sheet of the present invention, it is also
preferred that an antistatic 4 19 JUL 2005 layer is provided between the
base and the pressure sensitive adhesive layer. This makes it possible to
effectively prevent generation of electrification at peeling-off of the

pressure sensitiyve adhesive.sheet fromihe rel e u ven
in the evente¥®htlS AFAFESS eV Egeaﬁﬁﬁﬁoawﬁee&& f’gg%%ﬁﬁg épéor |toir?ﬁ\e of the
pressure sensjtive adhesive sheet, it can be round% S felx. In this

case, it i|sephesrivectPYet ThdSahekes (19°|S§§-Bge FoEEeES LXE Y RSV

antistatic agent selected fromthe group consisting of carbon

bl ack, met al 9gaesationdogielectrifigatier At realdddrAfdd °€ohBBCRTIRSHTE | er
and a el ectron conjugated conductive polymer. This makes it possible to
ef f ecti vel ysepsédténe adhesive sheetdiron tharreldasceshee bind Rurdhesy ¢
connection and deterioration of perfornmance in the hard disc drive can be
prevent ed mhethtf evkentelthat! wollltagecdsegenbrasedl avopndf theeadttachinge
antistatic |ayer is conposed of a thin filmof a netal or netal oxide.

This nakespbrtpenasoltl ehkeopekbeareveknsptévenadheansbeshebti oht ¢an be
adherend, and thereby poor connection and deterioration of performance in
the hard di ggodnidea eamehs.prevented effectively. Furthernore, it is also

preferred that the surface

In this case, it is preferred that the antistatic layer
includes at least one antistatic agent selected from the group
consistingof carbonblack, metal-based conductive filler, metal
oxlde-based conductive filler and & electron conjugated
conductive polymer. This makes it possible to effectively
prevent transfer of ions to an adherend, and thereby poor
connection and deterioration of performance in the hard disc
drive can be prevented more effectively.

In this case, it is also preferred that the antistafic
layer is composed of a thin £ilm of a metal or metal oxide. This
makes it possible to effectively prevent transfer of ions to
an adherend, and thereby poor connection and deterioration of
performance in the hard disc drive can be prevented effectively.

Furthermore, it is also preferred that the surface
resistivity of the antistatic layer is in the range of 1 x 104

10!? Q. This makes it possible to effectively prevent

generation of electrification at peeling-off of the pressure

sensitive adhesive sheet from the release sheet. Further, even



resistivity of the antistatic layer is in the range of 1 x 104 - 1012 9.
This makes it possible to effectively prevent generation of 19 JuL 2008
electrification at peeling-off of the pressure sensitive adhesive sheet
fromthe rel ease sheet. Further, even 51 9 J UL 2005 in the event that
voltage |Is generated around the attaching portion of the pressure
sensitive adhesive sheet, it can be grounded nore safely. Another aspect

of the presgnt,.inventi | ' e SN £ adhas

sheet with nrférllga %ééﬁéﬁé%d\?éﬁﬁign%%%%%Q{‘%Zégr%ésur e 1§e:ﬁeé/ngallt Ive arﬁesi ve
sheet as descrj ped bove and a rel ease, sheet_at hed he, pr

sensitive B ?’(’/'eoghglé?,p{"ﬁﬁs‘r“é‘? e%%’éséﬁ%‘é? ?&)%%gv% ?%?%%Seiggcgﬁ%e:yer -
This makes it possible to grovi de a pressure sensitive adhesive sheet wth
a rel ease sHERENGRACHOREr 8”rfe¥ves adverse ef f ects to hard disc drives

or the like. In this case, it istpreferred t hat the count of  generated
particles havi ng Anefhestaspest L Ithe aressnd deventdea F-Foﬂ?'gﬁ‘étegr%%sure
sensitive adhesive sheet with a rel ease sheet is equal to or less than 100
particl es /alpressurhisensditdye adhesive|sheab with amelpang shegt weich
particles that are liable to give adverse effects for reading and witing
data. Furthepomprises theoppesswure ebrisidtived@dhesdas shegfens deagribed
formed of a material containing an ol efin-based thernoplastic el astoner
and a pol yehbykrenandr &sréledde sshedde sat tidchrat ichithet prefbucei sehgipteeent

an environnment in which
adhesive sheet, the release sheet having a release agent layer.
This makes it possible to provide a pressure sensitive adhesive
sheet with a release sheet which hardly gives adverse effects
to hard disc drives or the like.

In this case, it_ is preferred that the count of generated
particles having a diameter of 0.lum or more generated from the
pressure sensitive adhesive sheet with a release sheet is equal
to or less than 100 particles / liter. This makes it possible
'topreventgenerationofparticlesthatareliabletogiveadverse
effects for reading and writing data.

Further, it is also preferred that the releasing agent
layer is formed of a material containing an olefin-based
thermoplastic elastomer and a polyethylene resin. This makes
it possible to effectively prevent an environment in which
silicone compound is transferred into the pressure sensitive
adhesive layer from being produced in the pressure sensitive
adhesive sheet with release sheet, aswell as to obtain excellent

releasability.



silicone conpound is transferred into the pressure sensitive adhesive

| ayer from being produced in the pressure sensitive adhesive shé@tJW+ﬂW5

release sheet, as well as to obtain excellent releasability. 6 1 9 JUL

2005 Furthernore, it is also preferred that the weight ratio of the ol ef

I n-based thernoplastic elastoner with respect to the polyethylene resinis

in the range of 25:75 to 75:25. This makes it possible to obtain

especi al ly excel l.ent, .rel easabil.it d heat resi C M.l 1S

o 50 pref orred  AAE UHERERG! o oF BRge SEretfEa Y Ruenghfaif ratto

el astonmer is_in the range of _.Q0.80 tqQ 0.90g/¢cnB., The gl so nakes it .possible

Co obtan cShebeAistlRstaree hermoelaniin ¢ Aat R e st ot oo b thiose

and ot her objects, structures and advantages of the resent invention wll

be appar entPekypthvkeremesiints datthe sandgafc2dpiPd@ b7:3he pPAFIITRES

enbodi nents and exanpl es. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is Table

1 whi ch sholt pdssitbellte aftain especdialdnt excelfegt 2eleagabibiby iidkh

shows the results of the experinments . Fig. 3 is Table 3 which shows the

results of héstexpsistants. Fig. 4 is Table 4 which shows the results of

t he experinents. BEST MODE FOR PRACTI Cl NG THE | NVENTI ON The present

i nvention w il beMolessvebedit nsledlasd preferrdiathdtothiehdepstterofdthe

enbodi ments. The pressure sensitive adhesive sheet with a rel ease sheet
olefin-based thermoplastic elastomer is in the range of 0.80

to O.QOg/cm:’. The also makes it possible to obtain especially
excellent releasability and heat resistance.

These and other objects, structures and advantages of the
present invention will be apparent from the following detailed
description of the preferred embodiments and examples.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. lisTable l1whichshows theresults of the experiments.
Fig. 21isTable 2whichshows theresults of the experiments.
Fig. 3isTable 3whichshows theresultsof the experime.nts .
Fig. 4isTable 4 which shows the results of the experiments.

BEST MODE FOR PRACTICING THE INVENTION

The present invention will be described in detail below
based on the preferred embodiments.

The pressure sensitive adhesive sheet with arelease sheet
of the present invention has a structure in which a release sheet
having a releasing agent layer and a release sheet base (second
base) is adhered to a pressure sensitive adhesive sheet having

a pressure sensitive adhesive layer and a pressure sensitive



‘of the present invention has a structure in which a rel ease sheet. having a
rel easi ng agent |ayer and a rel ease sheet base (second base) is 2t gﬂ?o
a pressure sensitive adhesive sheet having a pressure sensitive adhesive

| ayer and a pressure sensitive 7 1 9 J UL 2005 adhesive sheet base (base)
such that the rel easing agent |ayer contacts the pressure sensitive
adhesi ve layer. Further, the content of silicone conpound contained in the

pressure sensjti he5|ve S resent inventjon is 500 g/n2 or
less. In su@ﬁhﬁsé?’és ?g9§e \):8" gg? Wn} %1’?%@@5?3 gggﬁﬁt
the rel ease sheet can be eled of f fron1the pressure sensitive adhe5|ve

sheet, and &’Ppéﬁ‘cﬁéeﬂlﬁ@@ﬁsuﬁ%éeﬁwﬁead@éﬁéVﬁ|W%he?%@’r‘ee?

attached to an adherend such an as electronic instrunment (e.g., hard dISk
drive). Her sonens\ef sihieqpetsoaposndeontained kathepressuresgngisivari ve
as the representative of the adherend. First, an explanation will be given

with regardadbelsi®e phessuse tiea e sentndigsintdonhaet 500hggmeosuless.
sensitive adhesive sheet has a structure in which a pressure sensitive

adhesi ve |ayer isIhofutitla@resduimssoheit $¢8ddhesd vadiiesey witheeirebaase The
pressure sensitive adhesive sheet base has the function to support the

pressure serfidetye thdhesiuaskayRéet aBghitie IFee Xe Bt Wikt fthempregsure
exanple, a plastlc filmsuch as polyester filme.g., polyethylene

ter epht hal ats‘:‘enfs'iltmv%r aBRbYBVEY4IREEt , ERELBR! pé1ing dEPPI 1Y prelsBulrel M e.
g. , polypropylene film
sensitive adhesive sheet is attached to an adherend such an as
electronic instrument (e.g., hard disk drive). Hereinbelow,
an explanation will be given using a hard disk drive as the
representative of the adherend.

First, an explanation will be given with regard to the
pressure sensitive adhesive sheet.

The pressure sensitive adhesive sheet has a structure in
which a pressure sensitive adhesive layer is formed on a pressure
sensitive adhesive sheet base.

The pressure sensitive adhesive sheet basehas the function
to support the pressure éensitive adhesive layer, and it 1is
constituted from, for example, a plastic £ilm such as polyester
film e.g., polyethylene terephthalate film or polybutylene
terephthalate f£ilm, polyolefin film e.g., polypropylene film
or polymethylpentene f£ilm, and polycarbonate f£ilm; metal foil
such as aluminumor stainless steel; paper such as glassine paper,
woodfree paper, coated paper, impregnated paper or synthetic

paper; and a laminate body of two or more of those materials.



‘or polymet hyl pentene film and polycarbonate film netal foil such as

al um num or stainless steel; paper such as gl assine paper, V\oodﬂr%eluba@@ﬁr,
.coat ed paper, inpregnated paper or synthetic paper; and a | am nate body of
two or nore of those materials. 8 1 9 JUL 2005 Anobng these materials, it is
particularly preferable that the base is constituted froma plastic film
such as polyester film e.g., polyethylene terephthalate filmor

pol ybutyl ene tergphthalate film ,or polypropylene film or_so-called lint
free paper from wAPCRIIOESSHAEPELBLS ald U8 MACHLGHLEFLY REaERAAD1e that

JP- B- HO6-11959). Wen the pressure sensitive adhesive sheet base is

const i t ut edtheohftfeclpicpnsteltuted &ram & plastigapbim susdy @iscpesyastie¥ he

| i ke are hard to generate when processing or using. As a result, such a
base is har §ifdm.geve.adpedyethydenecterephthadateofiidmi nst pokphutytend as
hard disk drives. Further, if the base is constituted froma plastic film
or lint fre&epepbthalatiet £hdim, ponchpohgpoopyhend i fkElntiurdmgot-ralpedcksst ng
beconmes easy. Further, in the case where a plastic filmis used as the

base, it igreersapsrrfechawinidhabssydrtl dllatshie denlePaitedd( 1ot gRbkplene
terephthalate film The pol yethyl ene terephthalate filmhas the advantages

in that gengpabi-e060fl 1030Y)i.Cl REeh SthéVhAdssuse R 1tavPladhds 1veeBn8eat | Ng
is also I ow. The thickness of the pressure sensitive adhesive sheet base

i's not partipadledikYcbhdtire@Uirdh the ?’l%fs%ri%bklﬂn_”of heint 3198 phpP; 200
m and nore preferably in the range of 25-100 Printing or typing nay be
applied to e+3¥1kaC8na thd'1ke are hard to generate when processing or
using. Asaresult, suchabase ishard togive adverselyeffects
to electronic instruments such as hard disk drives. Further,
if the base is constituted froma plastic filmor lint free paper,
cutting, punchingor the like during the processing becomes easy.
Further, in the case where a plastic film is used as the base,
it is more preferable that such a plastic £film is a polyethylene
terephthalate film. The polyethylene terephthalate f£ilm has
the advantages in that generation of particles is low and
generation of gas when heating is also low. |
The thickness of the pressure sensitive adhesive sheet
base is not particularly limited, but it is preferably in the
range of 20-200 um, and more preferably in the range of 25-100
pm.
Printing or typing may be applied to the surface of the
pressure sensitive adhesive sheet base (surface opposite to the
surface on which the pressure sensitive adhesive layer is

laminated). Further, surface treatment may be made to the



‘pressure sensitive adhesive sheet base (surface opposite to the surface on
whi ch the pressure sensitive adhesive layer is |am nated). Furthg{dm_zmﬁ
surface treatnent may be nmade to the 9 19 JUL 2005 surface of the pressure
sensitive adhesi ve sheet base for the purpose of , for exanple, inproving
adhesion of printing or typing (not shown in the draw ngs). Further, the
pressure sensitive adhesive sheet may be used as a | abel. The pressure
sensitive adhesive | ay is constituted of a pressure _sensitive adhesive
conposi ti on %Y eh°%g%éep?5%§%‘?’ée SeRE YR VPesheel Base 99906 ent .
Exanpl es of the pressure sensitive adhesive include acrylic adhesive,

pol yest er - hRVFPOFRRE Fer SHpMAls hiRE PrLiRg adhgsdonnispr PR&yPing
adhesi ves, acrylic adhesives are particularly preferable as a pressure
sensi tive adi®di sBoudedn the (drawimaslur e Fyatdieri,vehadirsssare seasitiven t he
pressure sensitive adhesive layer is constituted. of an acrylic adhesive,

t he pressur adhessive \shesedhesiyw des hmetd asxhd Hidbelgood rel easability when it
is peeled off fromthe release sheet, and al so provi des hi gh adhesive

strength to an adimrecpttesshitepgéhsLtivé, adiedive QaRAVNET ol $IEL F 1ot &RDENY
agent layer is conposed of an ol efin-based thernoplastic elastonmer and a

pol yet hyl ene ppesSuRs JENEHItARRIades £1vé tofibositieasedt tdinimy a gried sur@ssure
sensitive adhesive sheet becones extrenely good by using an acrylic

adhesi ve as serh¥iasisy adfipivd \¢s alhRsin angitddtit i ng the pressure
sensitive adhesive | ayer.

Examples of the pressure sensitive adhesive include
acrylic adhesive, polyester-based adhesive and urethane-based
adhesives. Among these adhesives, acrylic adhesives are
particularly preferable as a pressure sensitive adhesive used
in the pressure sensitive adhesive layer.

When the pressure sensitive adhesive layer is constituted .
of an acrylic adhesive, the pressure sensitive adhesive sheet
exhibits goodreleasabilitywhenit ispeeledoff fromthe release
sheet, and also provides high adhesive strength to an adherend.
In particular, in the case where the releasing agent layer is
composed of an olefin-based thermoplastic elastomer and a
polyethylene resin as mentioned hereinafter, releasability of
the pressure sensitive adhesive sheet becomes extremely good
by using an acrylic adhesive as a pressure sensitive adhesive
constituting the pressure sensitive adhesive layer.

For example, in the case where the pressure sensitive

adhesive layer is formed of an acrylic adhesive, such an adhesive

can be constituted of a polymer or copolymer mainly containing

10



‘For exanple, in the case where the pressure sensitive adhesive |ayer is
formed of an acrylic adhesive, such an adhesive can be constituflédJéf 2805
.pol yner or copolyner nmainly containing 10 19 JUL 2005 a mai h nononer
conmponent for inparting adhesi veness, a conononer conponent for inparting
adhesi veness or cohesive force, and a functional group-containing nononer
conmponent for inproving crosslinking site or adhesiveness. Exanples of the
mai N nonomner onent include a gg sters such as et hyl
noryl ate, bAA qﬁ'e?m%wawe 3#% Sredfhind sty Fnséﬁwaa?%mfb%my
acryl ate, cycl ohex acryl ate, benzyl acrylate or nethoxyeth acrxlate;
and net hacP?F‘Pe“S\étdf PUHING 1ysnessy PT nethesd ‘9%1 ce anc a
2- et hyl hexyl met hacr Iate cycl ohexyl methacrylate or benzyl methacrylate.
Exanpl es of £ Pﬁétéeﬁéio%Puéoﬁﬁaﬁéﬁplpﬁcmeaemﬁﬁt gompopeny| £0E, IRRFPNYINg
met hacryl ate, ethyl nethacrylate, vinyl acetate, styrene and
acryl oni tri cxosElanjsiag aﬂteherfadbesénahegS@up-containing nononer
conponent i nclude carboxyl -contai ni ng nononmers such as acrylic acid,

met hacrylic aci d, Exampllesaofdthe mdiw aroronsext diompondndxihetadeaactybic
nmononmers such as 2-hydroxyethyl (neth)acrylate, 2-hydroxypropyl

(et h) acryl ac@doa1Ry DRSdHdrd sudhy ¥ aftiiiel aeeklhtel, destyRidiglategnamel; and

glycidyl nethacrylate. By containing the respective conponents, adhesive
acrylate, 2-ethylhexyl acrylate, octyl acrylate, cyclohexyl
acrylate, benzyl acrylate or methoxyethyl acrylafe; and
methacrylic acid alkyl esters such as butyl methacrylate,
2-ethylhexyl methacrylate, cyclohexyl methacrylate or benzyl
methacrylate.

Examples of the comonomer component include methyl
acrylate, methyl methécrylate, ethyl methacrylate, vinyl
acetate, styrene and acrylonitrile.

Examples of the functional group-containing monomer
component include carboxyl-containing monomers such as acrylic
acid, methacryiic acid, maleic acid or itaconic acid;
hydroxyl-containing monomers such | as 2-hydroxyethyl
(meth)acrylate, 2-hydroxypropyl (meth)acrylate or N—methylol.
acrylamide; acrylamides; methacrylamides; and glycidyl
methacrylate. |

By containing the respective components, adhesive
strength and cohesive force of the pressure sensitive adhesive

composition are improved. Further, because such acrylic resins

generally do not have unsaturated bonding in the molecule,

11



‘strength and cohesive force of the pressure sensitive adhesive conp05|t|on
are inproved. Further, because such acrylic resins generally do nd Jha\2805
.unsat ur at ed bondi ng in the nol ecul e, 11 19 JUL 2005 inprovenent of
stability to light or oxygen can be attenpted. Furthernore, by
appropriately selecting kind of nononer or nolecular weight of adhesive, a
pressure sensitive adhesive conposition having qualities and properties

according t t.al p RYNY e
composi {1 on HEEivelSREcSF s At A 36 1 IR G ' b gﬁ% BT ki ng
t r eat ment as, been a rosslinked t

crosslinking FB%ETﬂE thaﬁgfogggﬁtg Iléﬂ'éﬁﬁ? ?ﬁiﬂé 9#&1 dPIYPRE i - nor e
preferable. Wien the crossllnked ty is used, a pressure . sensitive
adhesi ve | a?@ieﬁa%ﬁgwf-E:BPﬁePfeﬂéBPFéH? cBhB§P§§uF8r gensibivecagliestye
Exanpl es of the crosslinking agent that can be used for the crosslinked
type pressufempefsitippchaviegiqealiblesand @rapeities aseeyddasdpsandts

i socyanat e conpounds, netal chel ate conmpounds, netal al koxi des, netal
salts, am nesecoapobadebthjdedzi ne conpounds and al dehyde conpounds. | f
necessary, the pressure sensitive adhesive conposition of the present

I nventi on may conTherpressus seohdiittiives adhesige camposition wgshimay be

pl asticizers, tackifiers or stabilizers. In particular, by containing an
antistati c egtheri 6ft 8ecr@s £Einked Sofsd tto/ whaddhe Siros sQdkanigt te8atimeénts

possible to effectively prevent electrification at peeling off from being

hasbeen applied, or anon-crosslinked type towhichcrosslinking
treatment has not been applied. The crésslinked type 1s more
preferable. When the crosslinked type is used, a pressure
sensitive adhesive layer having further excellent cohesive force
can be formed. Examples of the crosslinking agent that can be
used for the crosslinked type pressure sensitive adhesive
composition include epoxy compounds, i1isocyanate compounds,
metal chelate compounds, metal alkoxides, metal salts, amine
compouhds, hydrazine compounds and aldehyde compounds.

If necessary, the pressure sensitive adhesive composition
of the present invention may contain various additives such as
antistatic agents, plasticizers, tackifiers or stabilizers.

In particular, by containing an antistatic agent in the
pressure sensitive adhesive composition, it is possible to
effectively prevent electrification at peeling off from being
generated when the pressure sensitive adhesive sheet is peeled

off from the release sheet. Further, even in the case that

voltage generates in the vicinity of the attaching portion of

12



‘gener ated when the pressure sensitive adhesive sheet is peeled off from
the rel ease sheet. Further, even in the case that voltage generfdesi gogg he
vicinity of the attaching portlon of 12 1 9 JUL 2005 the pressure sensitive
adhesi ve sheet, it can be safely grounded. 1In this case, it is preferable
that such an antistatic agent is one which does not substantially contain
lons (nonionic type). Since such a noni oni c antistatic agent is used,

generation ions fromthe antistati.c ent, c be effe vel ent ed.
Thererore. (heRidRattefehas t AP phR d1eistiaeh, EA 1s ane by PaluRRRto

hard disk drive and its parts, and as a result pr.obl ens such as poor
contact or [}é’rFB‘I’-ﬁ"aﬁééedet‘-é'ri‘-ﬁr%’??%ﬁr?ﬁl?hﬁhﬂﬁr%}‘c}&h@k aptiiptatds peeRbre
effectively prevented. Preferred exanples of such an antistatic agent

i ncl ude car B&PnR Whikch daasmobgybatanhdadivontaindongrtnanioni¢éypased
conductive filler and n el ectron conjugated conductive polyner, which wll
be descri be@insteesuchhe nomiemic aintistanic sigenitc iagesed ) rgetdaa:qt:i@ssgfe
sensitive adhesive layer is not particularly limted, but it 1is preferably

in the rangdons ¥roh wh¥ aatdstatécpagéntabaly bé efffertriangdsy prededledt % |f
the content of the antistatic agent is less than 1 w% there is the case

that effect mieddfrant Lstial b6ss BYPS ol Frévddn € UbhisCirn by 1nhitaianetervaat he
other hand, if the content of the antistatic agent exceeds 50 wt% there

is the casardteh hieaEIHERAr10b ife L HaHS ,SENS idd Yerasiies] peoblemBe

pressure sensitive adhesive |ayer decreases relatlvely, and t he
such as poor contact or performance deterioration in the hard
disk drive can be more effectively prevented. Preferred
examples of such an antistatic agent include carbon black,
metal-based conductive filler, metal oxide-based conductive
filler and x electron conjugated conductive polymer, which will
be described later.

The content of the antistatic agent in the pressure
sensitive adhesive layer is not particularly limited, but it
is preferably in the range of 1-50 wt%, and more preferably in
the range of 3-30 wt%. If the contentlof the antistatic agent
is less than 1 wt%, there is the case that effect of the antistatic
agent is not sufficiently obtained. On the other hand, if the
content of the antistatic agent exceeds 50 wt%, there is the
case that the content of the pressure sensitive adhesive in the
pressure sensitive adhesive layer decreases relatively, and the
adhesiveness of the pressure sensitive adhesive sheet to an

adherend 1s also lowered.

The thickness of the pressure sensitive adhesive layer

13



‘adhesi veness of the pressure sensitive adhesive sheet to an adherend is

al so | owered. The thickness of the pressure sensitive adhesive |ayjet JuB 28
JUL 2005 is not particularly Iimted, but it is preferably in the range of
1-70 pm and nore preferably in the range- of 10-40 dun. Wth such a

t hi ckness, good adhesive force can be obtained. In such a pressure
sensitive adhesive sheet, the content of silicone conpound contained in

the pressure sensitive adhesiv sheet .is 0.9/ n2 or |less., npl es of the
silicone cohPdfdPREEAGHS AT ﬁi‘)‘?‘égﬁﬁarbu'ﬁ\g’i Flg %’F??%?'}gaf é@EﬁE‘e T319%one
oils and sil oxanes and the like. |If the content of the silicone conpound
in the presefirle Kepmi t and moteprefesabdy 18 Boorgnge of 1&<0 uan Mbtht of
the silicone compound di scharged fromthe pressure sensitive adhesive

sheet can bsudhnanthiédknkea,tgeodradbesivecfisrceveanbeeceblainedet is
attached to an adherend. Therefore, when this pressure sensitive adhesive

sheet is used, itInsuymsa pressore pensditivenadhbshusesiveet hdhet bentent cone
conmpound i s discharged fromthe pressure sensitive adhesive sheet and such

silicone cerRAIACoACBORY AIRBcONt &l NEPIRthe gissk ife siéinki tivd adkesive
Consequently, if the pressure sensitive adhesive sheet of the present

invention ignhdaed;E0s8o0hagdmdlick Hdee, troubles will hardly occur in the
hard di sk drive, and therefore reliability of the drive is inproved.

Further, if hard gighpllesvés tHd si1havaehbanpsuf@nsid uddd o gbtecular
performance in the fu?ure, t he

weight silicone resins, silicone oils and siloxanes and the 1ike.

If the content of the silicone compound in the pressure

sensitiveladhesive sheet 1s 500 ug/m? or less, an amount of the

silicone compound discharged from the pressure sensitive

adhesive sheet can be minimized when the pressure sensitive

adhesive sheet is attached to an adherend. Therefore, when this

pressure sensitive adhesive sheet is used, it is possible to

prevent the phenomenon that the silicone compound is discharged

from the pressure sensitive adhesive sheet and such silicone

compound accumulates on a magnetic head or disk surface.

Consequently,.if the pressure sensitive adhesive sheet of the

present invention is used to a hard disk drive, troubles will

hardly occur in the hard disk drive, and therefofe reliability

of the drive is improved. Further, if hard disk drives will

have higher density and higher performance in the future, the

pressure sensitive adhesive sheet can prevent the hard disk

drives fromcontamination, therebyenablingtoachieve thehigher

density and higher performance of the hard disk drives.

14



‘pressure sensitive adhesive sheet can prevent the hard disk drivg@ fﬁOQMS
contam nation, thereby enabling to achieve the higher density an hfdh
.performance of the hard disk drives. 14 19 JUL 2005 Such an effect becones
prom nent when the content of the .silicone conmpound in the pressure
sensitive adhesive sheet is 100 g/cn2 or less. In the pressure sensitive
adhesi ve sheet, the sumof anounts of NO -, Cl-, P043" , K+, F' , Na and

Caze 15 pref er abl duch G IUEER O pLESes INbr B PLRLE PRY ooheiBe dind o5,

;
pressure Sensitive adhesrve s ai ns a [arge anoun such
lons, there_ is,the possibility that _after adheri t he ressure sensitive
adhesi ve shﬁt‘eii?gn?i %odp%o%qé kélrﬁrt?\?e?rgﬁﬁﬁrei ?&sg‘g}]‘é? @dth%sggrﬁ Eﬁﬁ‘aﬁcj[ssor
el enents, sem conducjor materials or the like in the hard disk drive
t hrough gl o¥@8 WE/€Me 9% |keSHf workers, thereby giving rise to adverse
effects thereto. Contrary to this, if the anount of ions is decreased to
the above-nenti okedthel pressures sengd tdvisurmdhsisiivnshesfer dthel F¥HRE t he
pressure sensitive adhesive sheet can extrenel ybe decreased, and as a
result, senamondbtstof MOeheflS, BOwi cokHudt or Nmhtand «£a’* d& pheferarlyn the
hard disk drive are hard to receive such adverse effects. In the pressure
sensi ti ve adhesgim® shedessi,t and poxré preferdatby 5amgalmd uoit IfssgpasIferee at ed
at a tenperature of 85C and for 30 mnutes is 20 ng/n2 or |ess, and nore
preferably pregsnfe senkttiveEadhpstge odhdeé tidsomfaine ggdargenamatet ¢f om

the pressure

such ions, there is the possibility that after adhering the
pressure sensitive adhesive sheet to a hard disk drive, such
ionsadhere1x)semiconducforelements,semiconductornmterials
or the like in the hard disk drive through gloves or the like
of workers, thereby giving rise to adverse effects thereto.
Contrary to this, if the amount of ions is decreased to the
above-mentioned value or less, an amount of ions generated from
thepressure sensitive adhesive sheet canextremelybedecreased,
andas aresult, semiconductorelements, semiconductormaterials
or the like in the hard disk drive are hard to receive such adverse
effects.

In the pressure sensitive adhesive sheet, it is preferred
that an amount of gas generated at a temperature of 85°C and
for 30 minutes is 20 mg/m? or less, and more preferably 5 mg/m?
or less. Examples of kinds of the gas generated fromthe pressure
sensitive adhesive sheet include unreacted monomers or low
molecular weight polymers of its resin components such as (meth)

acrylic acid, (meth) acrylic acid ester or styrene; solvents

15



‘sensi tive adhesive sheet include unreacted nononmers or |ow nDIeCU’ngUL

wei ght polyners of its resin conponents such as (neth) acrylic acld, 2005
.(meth) acrylic acid ester or styrene; solvents 15 1 9 JUL 2005 such as

tol uene, ethyl acetate or nethyl ethyl ketone; and plasticizers such as
phthalic acid ester (e.g., dioctylphthalate, diethylhexyl phthalate or di
n-decyl phthalate). If the amobunt of gas generated fromthe pressure

sensitive adhesi ve sheet is cre terial 0 d 0
deposited of'f ea§u§P$88ne0fegﬁgihgigqafgﬁogi ﬁ?yﬁhéhe ichﬁgggm%aﬁﬁgg
decreased. In this, regard, it is considered, that the anoynt, af

generat ed fPdaStiptzerasugha %#%&P%§§8§F95?§h8ev41%§#¥%éh?é§?ﬁte'
environnental tenperature of the pressure sensitive adhesjive sheet becones
hi gh. | n haddethgkhexyiehtihalate oF k4 ntdesxl pothadatsde tFathe @YW at ure
inside the drives elevates during its operation. |In such a case, however,
it is considfrgas geaeratedefivomditre praissurenpenal tiive jadhpsisteashge 06 or

| ower. Therefore, if the anmobunt of gas generated at a tenperature of 85C
and for 30 aesptasedi matkeeiadisis beadherkdrtadmed depositedondtheisvaface t he
anount of gas generated fromthe pressure sensitive adhesive sheet is
further decobgages hardediskherothé magnatse headiddmbe ddéciwasgedi skn thises,
so that the pressure sensitive adhesive sheet can be preferably used for
the hard di gkgditiyest Wis Bouksiaeyefr thatrohe amsad thyf tdes genegarttedafron.

Normal Iy, the rel ease sheet is being adhered to the pressure sensitive

adhesi ve shegl gtdddurd sdifs LisBfk adh€sive sheet increases as environmental
temperature of the pressure sensitive adhesive sheet becomes
high. 1In hard disk drives or the like, there is the case that
temperature inside the drives elevates during its operation.

In such a case, however, it is considered that the environmental

temperature is generally 80°C or lower. Therefore, 1f the amount
of gas generated at a temperature of 85°C and for 30 minutes
is the value lower than the above-mentioned value, the amount
of gas generated from the pressure sensitive adhesive sheet is
further decreased under the ordinary use conditions of hard disk
drives, so that the pressure sensitive adhesive sheet can be
preferably used for the hard disk drives without any problem
caused by the gas generation.

Normally, the release sheet is being adhered tq the
pressure sensitive adhesive sheet until it is used. The
above-mentioned characteristics of the pressure sensitive
adhesive sheet and the pressure sensitive adhesive layer thereof

depend on the release sheet, and in particular greatly depend
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above-nmenti oned characteristics of the pressure sensitive adhesi%q1sgggh%
and the pressure sensitive adhesive |l ayer thereof depend on the re é
.Sheet, and in particular greatly depend 16 1 9 JUL 2005 on conponents and
properties of the releasing agent layer. In order for the pressure
sensitive adhesive sheet and pressure sensitive adhesive |ayer to possess
t he above-nentioned characteristics, it is preferable that the rel ease

sheet has ekl aMeaRISKAGLar Sl G cTuert o ggts SUERS 18t o

ayer rel ease

heet base. T, ial of the rel heet.. base is th h f
e, pr oaqur & LBt art A 0 < ReBR 435" RneRaRe S up el S M e o

of the rel ease sheet base is not particularly limted tg a specifjc %glue,
but shoul d $#23EFLYe y adhesiye ndaypingko ofPORLERR EPFma%‘?\‘be'rfB?Ibt};ﬂ‘b? rably
in the range of 25-50 The rel easing agent |ayer constituted of a releasing
agent is prevrrretenistitesa Fellmpr bl dhatpiher 5¢lepag sheet Masasi ng
agent layer, it is possible to peel off the pressure sensitive adhesive
sheet fromthe fellewingheharacterystiganpl es of the rel easi ng agent which
can be used in the release agent |ayer include polyolefins such as

pol yet hyl ene r esThe refleasepshest hascthas stmacsusedn wkiochdhenrdbsasiing

t hernopl astic el astonmers, fluororesins such as tetrafl uoroethylene, and

m xt ures ofagémteclapéerrisl Soredngnt hkeerabease asseepobyse hyl ene resins and

The material of the release sheet base is the same as that
of the pressure sensitive adhesive sheet base mentioned above.

The thickness of the release sheet base is not particularly
limited to a specific value, but should preferably lie in the
range of 20-200 um, and more preferably in the range of 25-50
pm.

The releasing agent layer constituted of a releasing agent
is provided on such a release sheet base. By providing the
releasing agent layer, it is possible to peel off the pressure
sensitive adhesive sheet from the release sheet easily.

Examples of the releasing agent which can be used in the
release agent layer include polyolefins such as polyethylene
resins, thermoplastic elastomers such as olefin-based
thermoplastic elastomers, fluororesins such as
tetrafluoroethylene, and mixtures of these materials.

Among these materials, polyethylene resins and

olefin-based thermoplastic elastomers are preferably used as

the releasing agent in the releasing agent layer. When the

17



‘ol efi n-based thernopl astic elastoners are preferably used as the releasing
agent .in the releasing agent layer. Wien the 17 1 9 J U L 2005 rel gaga 2005
.agent layer is constituted of such a releasing agent, it is possible to
prevent an environnent in which silicone conpound is transferred into the
pressure sensitive adhesive |ayer from being produced in the pressure
sensitive adhesive sheet with a rel ease sheet. Further, when the rel easing

agent layer |s constituted of .the po t ene resin and th ol ef i.n-based
t her mopl astFEi%?igtwtf ]ﬁyerfe&ﬁnﬁggﬁﬁgg‘&gééa‘? sutci‘ ﬁs’éegﬁ§sg?$i%%t resins
in the production site where the pressure sensitive adhesive %QFEt wWth a
rel ease shedt 18 PRE§ABdEd toamFeyent ads ARViHanMentodds Yok HEl %P5 event
silicone conpound frombeing attached to the surface of the pressure
sensitive a@ABBPYBAshectT rxed dindgs &hehprespuse. senfihtye adhreitae

rel easi ng agent |ayer is conposed of the olef in-based thernoplastic

el ast oner ahdyehnefpohyeeing producedd in dhecpressure| sasabtive yadhes e
obtained in addition to the above-nmentioned effects. Therefore, if the
rel easi ng agheet witlera releaspasesetnf Floethleef,i whéaste redeasphgsagent esin
and the polyethylene resin, the sumof the ampbunts of silicone conpounds

to be contalagdri nid heopseitwtedsedsi tihee polgstiiglehayaresintd taha ptlssure
sensitive adhesive sheet base can easily be decreased to 500 g/nR2 or |ess,

and preferabhirin-ba8ed/ therfopl@stic RIddtmert ! iitsbakomepoanndtessary
prevent accunul ation of the silicone conpound on a hard disk drive or the
like even +to use any silicone resins in the production site where the
pressure sensitive adhesive sheet with a release sheet 1s
produced,andasaresult,itbécomespossibletopreventsilicone
compound from being attached to the surface of the pressure
sensitive adhesive sheet base or release sheet base.
Further, since the releasing agent layer is composed of
the olefin;based thermoplastic elastomer and the polyethylene
resin, excellent releasability can be obtained in addition to
the above-mentioned effects. Therefore . if the releasing agent
layer is composed of the olefin-based thermoplastic resin and
the polyethylene resin, the sum of the amounts of silicone
compounds to be contained in the pressure sensitive adhesive
layer and the pressure sensitive adhesive sheet base can easily
be decreased to 500 ug/mzor less, and preferably to 100 uglm2
or less. Further, it is also possible to prevent accumulation
of the silicone compound on a hard disk drive or the like even

if the pressure sensitive adhesive sheet is used to the hard

disk drive or the like. In addition, the pressure sensitive

18



I'f the pressure sensitive adhesive sheet is used to the hard disk drive or
the like. In addition, the pressure sensitive 18 1 9 J U L 2005 adfedilv 005
.sheet can easily and securely be peeled off fromthe release sheet.
Furthernore, in the case that the rel easing agent |ayer is conposed of the
ol ef in-based thernoplastic elastoner and the polyethylene resin, it is
preferable that the ol efin-based thernoplastic elastoner satisfies the

followi ng copditions.. The ol efi n-hased .t hernoplastic el.asjoner .may he
e ther of ‘SRRGFLYE SheDy ISR agidRy A BRCRERYT e RAR S SEspEroetEe ¢ o
exanple. In these materials, ethyl ene propylene copolyner is preferred. By

usi ng the eF&yPRA® PREPYt ene copol ymer as the ol efin-based thernopl astic
el astonmer, a rel ease sheet havin particularly excellent releasability can
be obtained. As fBRrthernere; sin &%/&ia{s&biiba&é}? difeRAoing agensopd¥sher ,
TAFMER series (products of Mtsui Chem cal Co.) can be nentioned. Density
of such ol elsiconpssadl ofidthwplesinebakbeadt thmarmoplastiis epastover and/the
limted, but it is preferably in the range of 0.80-0.90 g/cnB, and nore
preferably polybehyhage aks@ng64it 3 prefdrabXe tticatietket plefinhhbased

ol efi n-based thernoplastic elastoners is lower than the lower limt,

sufficient bBpretmopiaktianekasdomest sheiskiasneHe €bllbwingheohantdions. t he

density of the olef in-based thernoplastic el astoners exceeds the upper

limit, there is tPReCOSEEiNabaselftitéBibpl Lt €06 aliddtidmdrs magt beobithaed.
of ethylene propylene copolymer or ethylene octene copolymer,
for example. In these materials, ethylene propylene copolymer
is preferred. By using the ethylene propylene copolymer as the
olefin-based thermoplastic elastomer, a release sheet having
particularly excellent releasability can be obtained. As for
commercially available ethylene propylene copolymer, TAFMER
series (products of Mitsui Chemical Co.) can be mentioned.

Density of such olefin-based thermoplastic elastomers is

not particularly limited, but it is preferably in the range of
0.80-0.90 g/cm®, and more preferably in the range of 0.86-0.88
g/cm. If the density of the olefin-based thermoplastic
elastomers is lower than the lower 1limit, sufficient heat
resistance cannot beobtained. Ontheotherhand, if the density
of the olefin-based thermoplastic elastomers exceeds the upper
limit, there is the case that sufficient releasability is not
obtained. |

On the other hand, density of the polyethylene resin is

not particularly limited, but it is preferably in the range of
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On the other hand, density of the polyethylene resinis not particularly
limted, but it is preferably in the range of 19 1 9 JUL 2005 0.8680i0. 90
g/cnmB , and nore preferably in the range of 0.900-0.922 g/cnB. If the
density of the polyethylene resinis lower than the lower limt, there is
the case that sufficient heat resistance can not be obtained. On the other
hand, if the density of the polyethylene resin exceeds the upper limt,

Pr ot or bl y. Os AR BoPgBEHFonaRERTs FREESfeik 1Y s haitp o °°$é§£¢“??’%?n
met al cat al yst such as_Zi ggl er _Natta catal §St or netal] ocenﬁecata I n

particul ar, 94Pot yetthFPendeRsity f dhe POLlIpLPKLERS KPR HF HOWEF|

catal yst has excellent releasability and heat resistance. In the case that
the rel easi f§edpAar 1L, F§e€8ﬁ=§d's‘-'&i°a§9 thad shflalengheal Fagtbpresti c.
el astoner and the polyethylene resin, weight ratio (conpounding ratio) of
t he ol efi n- sagedottbeahlidiasg.c enathemithai hiandespEcthe dlanad tyopFeth§| ene
resin is not particularly limted, but it is preferably in the range of
25:75 to 75p2>5ye&h¢lmneerpsi=ﬁee:ed:ﬂqu rntheheppargtinit /0titére tics 8bedOaséf t he
content of the ol efin-based thernoplastic elastoner is too small, there is
t he case t hahatufshif€iiedentr eedaashbliliyy sanohotbbai evdadapandi ng on the
kinds of the olef in-based thernoplastic elastonmer and the pol yet hyl ene

resin. On the ot pgeflagadlyl, fsidiepedfetnylehet s il &kidyilxisash zed using
t hernopl astic elastoner is too large, there is the case that
a transition metal catalyst such as Ziegler Natta catalyst or
metallocene catalyst. Inparticular, apolyethylen resinwhich
is synthesized using metallocene catalyst has excellent
releasability and heat resistance.

In the case that the releasing agent layer is composed
of theolefin-based thermoplasticelastomer and the polyethylene
resin, weight ratio (compounding ratio) of the olefin-basgd
thermoplastic elastomer with respect to the polyethylene resin
is not particularly limited, but it is preferably in the range
of 25:75 to 75:25, and more preferably in the range of 40:60
to 60:40. If the content of the olefin-bésed thermoplastic
elastomer is too small, there is the case that sufficient
releasability is not obtained depending on the kinds of the
olefin-based thermoplasticelastomer and the polyethylene resin.
On the other hand, if the content of the olefin-based
thermoplastic elastomer is too large, there is the case that

sufficient heat resistance isnot obtained dependingon the kinds

of theolefin-based thermoplasticelastomer and the polyethylene
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“sufficient heat resistance is not obtained depending on the kinds of the
ol ef in-based thernoplastic el astoner and the pol yethyl ene 20 1 9 UL 205
.resin. Inthis regard, it is to be noted that the rel easing agent |ayer
may contain other resin conponents as well as various additives such as
pl asticizer or stabilizer. The thickness of the releasing agent |ayer is
not particularly limted, but it is preferably in the range of 10-50 gm
and nore prq&gﬁ_ ly in the range of 15-30 pm If the thickness of the
rel easi ng agent l|'ayer is smaller than 10 Eun, releasability is poor.

nore than_ 50

Further, even if ?et‘t‘ icknessdiiI iémreabsed {tm
rel easability is rét ARAARF A 1 st 8 fonPe nodiedhthal theeReleasing agenty;
economi cal. In such a pressure sensitive adhesive sheet with a rel ease
sheet, countlaeTydRe AXEFd 19 IS FanRRRSRE®aDWel.ll asmvar Lewse
shoul d preferably be equal to or less than 100 particles [/ liter, and nore
preferably efifitivesosudsas mlestilgizar dresstabiliizar. Wen the count of
generated particles is equal to or |ess than this value, it is possible to
sui tably prevent @it sthbckpessi cifesthhi deleasingbhgeht Jiayeradiier et
effects on reading and witing of data from being generated fromthe
pressure sqwitiicamladheiindteiecdut Heriss pheFewabaydaseheanye of 110-5® made
with regard to the production nmethod of the pressure sensitive adhesive
sheet and e MEMmELEDrETETAIMELRUREHatYeSHERE -Bolhh.2 LR 1TKeRss

of the releasing agent layer is smaller than 10 um, releasability

is poor. Further, even if the thickness is increased more than

50 um, releasability is not improved, thus such areleasing agent

layer 1is not economical.

In such a pressure sensitive adhesive sheet with a release
sheet, count of generated particles having a diameter of 0.1

umor more should preferably be equal to or less than 100 particles
/ liter, and more preferably equal to or less than 20 particles
/ liter. When the count of generated particles is equal to or
less than this value, it is possible to suitably prevent dusts
or particles which are liable to give adverse effects on reading
and writing of data from being generated from the pressure
sensitive adhesive sheet.

He_reinbelow, a description will be made with regard to
the production method of the pressure sensitive adhesive sheet
and the pressure sensitive adhesive sheet with a release sheet

of the present invention.

In one example of the manufacturing method of the release
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“of the present invention. In one exanple of the manufacturing nethpg‘ﬂﬁ ﬁﬁ§

release 21 1 9 JUL 2005 sheet, a release sheet base is prepared, and then a

.releasing agent is applied onto the rel ease sheet base to forma rel easing

agent |ayer, thereby obtaining a rel ease sheet. Exanples of the nethod for
applying the rel easing agent onto the rel ease sheet base include an
extrusion lam nating nethod and the like. Further, in one exanple of the
manuf acturing nmethod of the pressure sensitive adhesjive sheet,_a pressure
sensitive 8HEESIVR SRS aheqls bgsepircprepared nand thedsaurele 9ive
adhesive conposition is applied onto the pressure sensitive adhesive sheet
base to for #9&N%rts appdicdnente rheappbease shepdrbase for foymghral eastng
pressure sensitive adhesive sheet. Exanples of the nmethod for applying the
pressure seagenityvdayethetherebpnpbtainimg omtreXdasqrehesir.e Egaspleseof
adhesi ve sheet Dbase include knife coating, blade coating and roll coating

and the |i ke meehpdesoyr SppERSHY | tife atdlasd s4h o GG on®d Yhedrébeasdi s
case nmay be in a solvent type, an emulsion type or a hot nelt type or the

l'ike. Ther eghle@t, bASE€ 1TR)10BECak R8&IrusY IrAhi£h £€1 0§ e tHYA AR@hePDiRE NEd
pressure sensitive adhesive sheet such that the pressure sensitive

adhesi ve layer copya¢her!Nen’ 6h836kap PIEE 1Y Hanufdtil?dhg?mBtROAUGE
sensitive adhesive sheet wth a rel ease sheet can be obtained. According

to these prguct QR sTRhedns121REeCaqNe8ive sheet, a pressure sensitive
adhesive sheet base is prepared, and then a pressure sensitive
adhesive composition is applied onto the pressure sensitive
adhesive sheet base to form a pressure sensitive adhesive layer,
thereby obtaining a pressure sensitive adhesive sheet.
Examples of the method for applying the presSure sensitive
adhesivecompositionontothepressuresenéitiveadhesivesheet
base include knife coating, blade coating and roll coating and
the like. The pressure sensitive adhesive composition used in
this case may be in a solvent type; an emulsion type or a hot
melt type or the like.

Thereafter, the release sheet is laminated onto the thus
obtainedpressure sensitive adhesive sheet such that thepressure
sensitive adhesive layer contacts the releasing agent layer,
so that a pressure sensitive adhesive sheet with a release sheet
can be obtained.

According to these production methods, a pressufe
sensitive adhesive sheet with a release sheet can be produced

without exposing the release sheet to high temperature in the
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"sensitive adhesive sheet with a rel ease sheet can be produced mﬁggoyﬁL
exposing the rel ease sheet to high tenperature in the 22 19 JUL 2005 co&g§e
.of the production. Further, the releasing agent layer is hard to receive

i nfluence of a solvent which is used in formng the pressure sensitive
adhesi ve | ayer. The pressure sensitive adhesive sheet wth a rel ease sheet
may be produced by formng a pressure sensitive adhesive |ayer on the

rel easi ng agen

t layer,of the. rel ease eet and then _superposing a pressure
sensitive a 3§?§bxgh5%? L R A ut esEﬁ%??$¥%géﬂﬁﬁg?JéYP§yer.
The above explanation is directed to the case that a hard disk drive is
used as an ATRAENGC TRGeL¥MLREANSNES AfhaEPveat Wriek dsaisathin fogming
adhesi ve sheet of the present invention can be used are not limted to
hard di sk diihgePresguneesensidiivien adhe siaxee hidver.t he pressure sensitive
adhesi ve sheet of the present invention is used.in the production of hard
di sk drives or th&heipeessimee peasitivesallssdiweshdbesiith a shtehsaahee used
wi t hout being directly attached to the hard disk drives or the like. The

pressure semmiyt beeprolhesed dysfioeninl 4 Praysaehbensitedei Ahésivallagehe
used as, for exanple, a refuse-renpving tape or a refuse-renoving rol

whi ch is comsi i arkIyasingli dgent NBayepeoknthel 2bhedsbosheet0andxaHahe,

when the pressure sensitive adhesive sheet of the present invention is

used as a rRIPEIPoTINP Y PPebSBLe USErts i i ve AU O BNEAt! BAYe Bnitiithhe
pressure sensitive adhesive layer.

The above explanation is directed to the case that a hard
disk drive is used as an adherend, but adherends to which the
pressure sensitive adhesive sheet of the present invention can
be used are not limited to hard disk drives.

Further, even in the case that the pressure sensitive
adhesive sheet of the present invention is used in the production
of hard disk drives or the like, the pressure sensitive adhesive
sheet can be used without being directly attached to the hard
disk drives or the like.

The pressure sensitive adhesive sheet of the present
invention can also be used as, fof example, a refuse-removing
tape or a refuse-removing roll which is constructed.by'winding
the tape in a rolled form. For example, when the pressure
sensitive adhesive sheet of the present invention is used as
a refuse- removing tape used in a production factory of hard
disk drives (e.g., in a clean room), it is possible to further

effectively prevent contamination of hard disk drives, thereby
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di sk drives (e.g., in a clean room, it is possible to further effectively
prevent contamni nation of hard disk drives, thereby 23 19 JUL 2003 %&bl 200%9
.to achieve further high performance of hard disk drives. 1In the case that
the pressure sensitive adhesive |ayer contains the above-nentioned
antistatic agent, it is possible to effectively prevent generation of
static electricity which is generated upon peeling-off of the rel ease

sheet from the ressur ensi_t.i aghesi ve sheet, and.as res

breakage of PR&LAS %ﬁghi?‘é%ff%ﬁﬁ&rggﬂ?gpﬁfm%ﬁ BgQE‘r&%ﬁxﬁS‘ @;’a%"?%-
static electricity can be nore effectively prevented. Herein below a
second enbodinentIgfthﬁecﬁ?%sEﬂﬂti?ﬂﬁuﬂqgﬁﬁqu;%ﬁWSPtBEGdéghﬁﬁﬁgﬁ.l?ﬁe¥he
foll owi ng, the pressure sensitive adhesive sheet wth a rel ease sheet of

t he second &fP&ainsntheiabovr-reniianadl anfistesdsi agente idi iscpesstile
between the first and second enbodinents, and explanation wth respect to
t he overl apgiongffeothively pmendrtegeneratiion effbwth tienielecheicditgashiigh agent
| ayer is formed on the rel ease sheet base through an adhesi on enhanci ng

| ayer as adsi geaemratiedt apoay peellhgt oifE, ofNnthbi set8hsdi sheét fhem tkéease
sheet has a structure in which the adhesion enhancing |ayer is provided

bet ween t he prelssasiengengtiveag@hesivet siteet £l Aodassheebsiass. bAsaRageNg tO

this structure, adhesiveness between the releasing agent |ayer and the

rel ease sheeir filR62ike défRIe¥@eonic parts of a hard disk drive due to static
electricity can be more effectively prevented.

Herein below, a second embodiment of the present invention
is will be described.

In the following, the pressure sensitive adhesive sheet
with a release sheet of the second embodiment will be explained
by focusing the differences between the first and second
embodiments, and explanation with respect to the overlapping
points is omitted.

In this embodiment, the releasing agent layer is formed
on the release sheet base through an adhesion enhancing layer
as an intermediate layer. That is, in this embodiment, the
release sheet has a structure in which the adhesion enhancing
layer is provided between the releasing agent layer and the
release sheet base.

According to this structure, adhesiveness between the
releasing agent layer and the release sheet base is improved.
As a result, it is possible to appropriately prevent lifting

fromoccurringat the interface between the releasing agent layer

24



"As a result, it is possible to appropriately prevent lifting frgg
occurring at the interface between the rel easing agent |ayer 24 Yy 2B o5
.and the rel ease sheet base when peeling of f the release sheet fromthe
pressure sensitive adhesive sheet. Further, it is also possible to prevent
a part of the releasing agent |ayer from adhering to or remaining on the
pressure sensitive adhesive |ayer after the release sheet has been peel ed
off. As for the material constituting the adhesion %ph nci n | ayer

pol yet hyl endnq ddi Fed e shesti BAER WRER RS&IAS oFf Tﬁget ﬁFgEﬁﬁgssﬁb‘M he
adhesi on enhancing layer is not particularly limted, but it is preferably
in the rangErem the préssuresengiyivgradhpetes sheoti n Kethenhgitds aksap vn.
Her ei nbel ow, a description will be nade with regard to a production nethod
of the rel epessibtettofprévenemqiirtemt then redieasingdagensnlagerofron

rel ease sheet can be obtained by preparing a rel ease sheet base, applying
a constit ueahephh@grtiodr pémahiniadlestiospeabancesgnsdgdivecndiesiveslagerase
sheet base, and then applying a rel easing agent onto the adhesion

enhanci ng | ageart enéoralaakel sRebBghagebbehapatledsofer the method of
appl ying the constituent material of the adhesion enhancing |ayer onto the

rel ease sheet basgs fdr @Hd Maiterialasbaati et iR hate GAhdda ofe8hhafesing! n
this case, the adhesion enhancing |layer and the rel easing agent |ayer nmay

be | ani nat edayep,t Be1yELAFIEnENEEE1RESBahNbENMEneLBREADY £bReeRAMPpUEL ON
| am nating nethod, or those | ayers may sinultaneously be |am nated on the
The thickness of the adhesion enhancing layer 1is not
particularly limited, but it is preferably in the range of 10-50
um, and more preferably in the range of 15-30 pm.
Hereinbelow, a description will be made with regard to
a production method of thé release sheet of this embodiment.
In this production method, a release sheet can be obtained
lby preparing a release sheet base, applying a constituent
material of the adhesion enhancing layer onto this release sheet
base, and then applying a releasing agent onto the adhesion
enhancing layer to form a releasing agent layer. As for the
method of applying the constituent material of the adhesion
enhancing layer onto the release sheet base, an extfusion
laminating method can be mentioned. In this case, the adhesion
enhancing layer and the releasing agent layer may be laminated
ontherelease sheet base in this order by the extrusionlaminating
method, or those layers may simultaneously be laminated on the

release sheet base by a coextrusion lamination method.

In this embodiment, the intermediate layer is the adhesion
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‘rel ease sheet base by a coextrusion lanination nmethod. In this enbodi nent,
the internmediate layer is the adhesion 25 1 9 JUL 2005 enhanci ng KayguL t20ht
.increases adhesive strength between the releasing agent |ayer and the

rel ease sheet base, but the internediate |ayer nmay have purposes ot her
than this. For exanple, the internediate |layer may be a barrier |ayer that
prevents transfer of the conponents between the rel easing agent |ayer and
the rel ease sheet base. Further, the rel ease sheet nay have two or nore

i nt er nedi at enhapeisg pyer nbrablnereases adnesdiviee st renRothebpleaemithe
invention wll be described. In the follow ng, the pressure sensitive
adhesi ve shyeileagiing wEigentellayar sandt thé redeaber dheeitodiasent bl |thee

expl ained by focusing the differences fromthe first and second

enbodi nent sintemdediptandayer wayh haaspguirgasdscotiver | Epgm nghimi ntBox s
omtted. In this enbodi nent, the pressure sensitive adhesive layer is

forned on tegamphegseheheatebneaibieolgfe@Nmapt bt at berryerlayedetiats, in
this enbodi ment, the pressure sensitive adhesive sheet has a structure in

whi ch the apblebatisCrtadfer dEPFKY cORPonBALYARIt Wdth PRESBIRSANISAGNE
adhesive | ayer and the pressure sensitive adhesive sheet base. According

to this str (ST | e ti e I &y i on
HaL ang the zﬂéea?e%&i %\;\%%ﬁ Btéﬁs. VRIYend¥ SUGY r81B8akE! Sh&ét

from being generated at t time e pressure sensitive adhesive
sheet is peﬁ\|a§'dh%.§rfe ftgvgmoii:hﬁlore intermediate layers.

Hereinbelow, a third embodiment of the present invention
will be described.

In the following, the pressure sensitive adhesive sheet
with the release sheet of the third embodiment will be explained
by focusing the differences fromthe first and second embodiments,
and explanation with respect to the overlapping points is
omltted.

In this embodiment, the pressure sensitive adhesive layer
is formed on the release sheet base through an antistatic layer.
That is, in this embodiment, the pressure sensitive adhesive
sheet has a structure in which the antistatic layer is provided
between the pressure sensitive adhesive layer and the pressure
sensitive adhesive sheet base.

According to this structure, it is possible to effectively
prevent electrification from being generated at the time when
the pressure sensitive adhesive sheet is peeled off from the
release sheet, for example. Further, even in the case that a

voltage is generated in the vicinity of an attaching part of
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‘rel ease sheet, for exanple. Further, even in the case that a voltage is
generated in the vicinity of an attaching part of 26 1 9 JUL 20051 8hdlL 2005
.pressure sensitive adhesive sheet, it can be grounded safely. Further,
when the pressure sensitive adhesive sheet is used as a refuse-renoving
tape, for exanple, it is possible to prevent generation of static
electricity in use nore effectively. Furthernore, it is preferable that
the antistatic |ayer does not substantially contain ions (nonionic). Since

such noni onthe pressuarei seregidnitve adhesilye gheetgtitocan be gromdedsagely st ati
agent can effectively be prevented. Thus, transfer of ions to the adherend

can be prevent ed, Fanthes, awliesWhe pi¥sdrsensdt ive AABEsEOBt 8REetm & hard
disk drive and deterioration of performance thereof can be effectively

prevented. Rsedesslal Qeﬁﬁagpkéﬁoﬁin?hﬁa{@ﬂim examipnét ait Gid pwesibilactade
the followng layers (1) and (2) 1) Layers constituted of an antlstatlc

agent corrpo§£eveﬁt geaa&alt téﬁféé%e{aﬁr%igg&h%sae%@c &9eLber ey 2

car bon bl ac met al base con ucti ve tal oxi ased con btive

e o SO DM EPRbOAL S0 1O LLNG ROBIP o FURTRERRRE (e,

nmet al - based conductrve € a ne
fiier is uBS8 A0 a5uHF F%“fi?aéé‘ﬁ?"%ﬁaé‘é‘s‘cEﬁaﬂiw &f i lers are Kied
_I n a state of bei EE o] sgaerhsrelgnign (o] antfstaéAfDagen% is used, generation
of ions fromantistaticagent caneffectivelybeprevented. Thus,
transfer of ions to the adherend canbe prevented, and as aresult,
problems such as poor contact in a hard disk drive and
deterioration of performance thereof can be effectively
prevented.
Preferable examples of the nonionic antistatic layer
include the following layers (1) and (2).
(1) Layers constituted of an antistatic agent composition
containingat least one of antistatic agents suchas carbonblack,
metal-based conductive filler, metal oxide-based conductive
filler and n electron conjugated conductive polymer.
Examples of the metal-based conductive filler include a
metal powder of Cu, Al, Ni, Sn, or Zn or the like.
In the case where carbon black or metal-based conductive
filler is used as the antistatic agent, these conductive fillers
are used in a state of being dispersed in a binder. Amount of

the conductive filler to be added to the antistatic agent

composition is not particularly limited, but it is preferably
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“the conductive filler to be added to the antistatic agent conposition is
not particularly limted, but it is preferably 27 1 9 JUL 2005 i n1ShajLr gmge
.of 1-90 wt% and nore preferably in the range of 3-80 wt% If the anount
of the added carbon bl ack or netal -based conductive filler is less than 1
W% there is the case that sufficient antistatic effect can not be
obtained. On the other hand, if the anpbunt of the added conductive filler

exceeds 90 wt., strength_decreases, so that there is_the possibility that
cohesi ve fai%%FBeoFaPﬁg %f‘nt]r's{%t‘ﬁ% | ZP&y mgre; Rreferably ¥mythe gangecof s
upon peeling#off the pressure sensitive adhesive sheet fromthe rel ease
sheet. As f o 8h&%inder, acrylic-based, urethane-based, polyester-based,
epoxy-based, polyvinyl chloride-based, nelam ne-based or polyi m de-based
hi gh nol ecul ar pollfnithecamoupt gfethe | ad¢ed czarhon ackidrt metaiubased
crosslinking agent may be added. Exanples of the netal oxide-based
conducti ve fddndarctivecifilddezi ie drsdethasell, wt$ | athere ds dhebaasd, thad

oxi de- based, indium oxi de-based and anti nony oxi de-based fillers andthe

like. In theutfieishe anthetatialefPediechasfst bersbidinegs.f i bhethe bgheged as
the antistatic agent, the netal oxide-based conductive filler is used in a

state of beilemdli 3getRedandurt WMNdde addBUNEondhct e "Bl le0xéee3s 60

conductive filler to be added to the antistatic agent conposition is not

particul arl wt¥,MstedngkH!decreases, so that there is the possibility that
cohesive failure of the antistatic layer or inferfacial failure
occurs upon peeling off the pressure sensitive adhesive sheet
from the release sheet.

As for the binder, acrylic-based, urethane-based,
polyester-based, epoxy-based, polyvinyl chloride-based,
melamine-based or polyimide-based high molecular polymer can
be used. If necessary, an additive such as crosslinking agent
may be added.

Examples of the metal oxide-based conductive filler
include zinc oxide-based, titaniumoxide-based, tin oxide-based,
indiumoxide-basedandantimonyoxide-basedfillersandthelike.

In the case where the nietal oxide-based conductive filler
lsused as the antistaticagent, themetal oxide-based conductive
filler is used in a state of being dispersed in a binder. Amount
of the metal oxide-based conductive filler to be added to the
antistatic agent composition is not particularly limited, but
it is preferably in the range of 10-90 wt%, and more preferably

in the range of 20-80 wts%.

28



it is preferably in the range of 10-90 wt-, and nore preferably in the
range of 20-80 W% 28 1 9 JUL 2005 If the amount of the metal oxildbJHkse
.conductive filler added is less than 10 w% there is the case that
sufficient antistatic effect can not be obtained. On the other hand, if

t he ambunt of the nmetal oxide-based conductive filler added exceeds 90
wt% strength decreases, so that there is the possibility that cohesive
failure of the antistatic layer or interfacial failure occurs upon peeling
of f the pressure Ifectise empanddbfsiheemeltadt okiderbased adagabretsivecfilsrf or

t he binder, those that are the sane as the binder wused with carbon bl ack
or netal - baaddedodhdutésgethahl B0 weh, khenrsells thel dafsenehatsanyfianent
additive such as crosslinking agent may be added. In this connection, it

is to be nogdikhatitherfabevean MY ibenedtadned.at 0f BYLHtHERY hlaadpr epar ed
by applying the carbon bl ack, netal-based conductive filler, netal

oxi de- basedtﬁ@nﬁﬁehh%eokikh%rae%ai bﬁidbLbﬁs%@I%ohﬁﬁc%&bB39§11€E hAakA
powder of polystyrene or pol yneth acry ate, or glass powder, by neans of

coating or %gzlgeregrl FFH) o‘rg¥§he 35:%;;} tB ?e&zeéaqg:é on SOQh%Qat&fL:%O”Pé'CTthXe

pol ynmer is polyne al ne on- po yner|2|ng a nononer havi ng

con uaat o0 SURAIN 0907 Ry bonRLAEUARLL I HE s VRSl BT
ani line, thlo%%& %cial faillure occurs upon peeling off the pressure
sensitive adhesive sheet irom the release sheet.

As for the binder, those that are the same as the binder
used with carbon black or metal-based conductive filler can be
used, and 1f necessary, an additive such as crosslinking agent
may be added.

In this connection, it is to be noted that the
above-mentioned antistatic agent may be prepared by applying
the carbon black, metal-based conductive filler, metal
oxide-based conductive fillers and the like onto the surface
of resin powder of polystyrene or polymethacrylate, or glass
powder, by means of coating or sputtering or the like.

The it electron conjugated conductive polymer is a polymer
obtained by oxidation-polymerizing a monomer having conjugated
double bond in its molecular structure.

Examples of the monomer constituting the n electron
conjugated conductive polymer include aniline, thiophene,

pyrrole and their derivatives.

Average molecular weight of the & electron conjugated
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"pyrrole and their derivatives. Average nol ecul ar weight of the it el ectron
conjugated 29 1 9 JUL 2005 conductive polymer is not particul arly1l9 gt €005
.but it is preferably in the range fromseveral hundred to several ten

t housands. The antistatic agent conposition may contain it el ectron

conj ugat ed conductive polynmer and netal oxide-based conductive filler. In
this case, the above-nentioned binder may be contained or may not be

cont ai ned. Exa les of the nethod for forming the antistatic |ayer

cont ai ni ng uchiven rOKyRfat 28 BekdRanticyanlye rlimdiadie lalt net hd8 of
appl yi ng an antlstatlc agent conposition containing the it electron

conj ugat ed @Exefienabily gal ywhe namgeh & qune sm|veg als dnsidriede tadlsevievelshesnt
base, and a nethod of contacting a nononer constituting the it electron
conj ugat ed dirousandse. pol ynmer with the surface of the pressure sensitive
adhesi ve sheet base and polynerizing it under the presence of an oxidizing

agent. In the Ca%&%n‘ﬂib'%ﬁt&t’:eaggﬁ@@onﬁﬁo%&??ﬂa@gcén@ﬂﬂnf?"eletcril:ron

constituting the it electron conjugated con I ve polymer with

surface of tdyhfIRNEH BoflUstLVEDARRY ¥RashaslL Qﬁﬁeeaﬂése&%wa%uveg it

under the presence of an oxidizing agent, it 1s possible to use a nethod

of dipping &asg fil ghp&raé%&gé Ontnam&bwa THrt] el g ik 205

pol yneri ze nmonomners pol ynmerization), and directly precipi ng a

conducti ve cRﬂ-l'é/a[E{ed)’bxt '):faf‘{{cj@cbee cgor;&eirpeads.e filmto obtain a conductive

Examples of the method for forming the antistatic layer
containing n electron conjugated conductive polymer include a
method of applying an antistatic agent composition containing
the ® electron conjugated conductive polymer to the pressure
sensi‘;:ive adhesive sheet base, and a method of contacting a
monomer constituting the & electron conjugated conductive
polymer with the surface of the pressure sensitive adhesive sheet
base andpolymerizing it under the presenceof anoxidizingagent.
In the case of using the method of contacting a monomer
constituting the n electron conjugated conductive polymer with
the surface of the pressure sensitive adhesive sheet base and

" polymerizing it uhder the presence of an oxidizing agent, it
is possible to use a method of dipping a. base film in a solution
containing an oxidizing agent to polymerize monomers (dip
polymerization), and directly precipitating a conductive
polymer on the surface of the base £ilm to obtain a conductive
polymer layer, for example. According to this method, it is.

possible to optionally change monomer concentration, so that
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pol ymer |ayer, for exanple. According to this nmethod, it is posks8hjut 2085
optionally change nononer concentration, so that 30 19 JUL 2005 the
.thickness and conductivity of the conductive polyner |ayer can be easily
controll ed. Exanples of the oxidizing agent include peroxobisulfate such
as ammoni um per oxobi sul fate or potassi um peroxobi sulfate, ferric salt such
as ferric chloride, ferric sulfate or ferric nitrate, pernanganate such as
pot assi um per manganat e or sodi um pernmanganate, and bichronmate such as

sodi um bi chtmrewgcéﬁneslﬁo@aésqqnﬁ%wi&mpé the qanductdme PPRYEMaR hafeR i ¢
agent conposition may contain various additives such as plasticizer,
tackifier ocantkdieaskly cqmiralleds constituted of thin filmof netal or
net al oxi de Exanples of the netal thin filminclude a thin filmof A, Ti,
Au, Ag, Pd, N, @Exd&iplss ofetheloxidiziid agendniachiudg perexalriswkiatd
these netals. This netal thin filmmy be one obtained by, f or exanple,

| ami nati ng sudéh Wsthmhyn Dim payekdblawlEa tetds potakls ivanpesdtowisul fxeapl es
of the nmetal oxide thin filminclude a thin film of manganese oxi de or

titani um oxpdprPs 4416t Iduch ashfeiPid dnldnidd, (B bah raxedsr By rire
formed by containing a dopant to netal oxi de, ‘such as | TO or ATO Furt her,

LTE T Bt ARG GoNagpand e s

el enent s. ornmati on net ilmof the netal

or netal Oxbgfm"aﬂggﬁ'ggethﬂhceﬂic\ﬁ%q{at%epwéﬂi 88 TS bichromate or

potassium bichromate.

If necessary, theantistaticagent compositionmaycontain
varilous additives such as pl'ast:l.c.izer, tackifier or stabilizer.
(2) Layers constituted of thin film of metal or metal oxide

Examples of the metal thin f£film include a thin film of
Al, Ti, Au, Ag, P4, Ni, or Pt or the like, or alloy containing
one or more of these metals. This metal thin film may be one
obtained by, for example, laminatingapluralityof layers having
different compositions.

Examples of the metal oxide thin £ilm include a thin film
of manganese oxide or titanium oxide or the like. The thin film
of this metal oxide may be formed by containing a dopant to metal
oxide, such as ITO or ATO. Further, the thin f£ilm of this metal
oxide may contain a plurality of metal elements.

Examples of the formation method of the thin f£ilm of the
metal or metal oxide include chemical vapor deposition methods

(CvD) such as heat CVD, plasma CVD and laser CVD, and physical

vapor deposition methods (PVC) such as wvacuum deposition,
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"(CVD) ‘such as heat CVD, plasma CVD and | aser CVD, and physi cal gqg

deposi tion nethods (PVC) such as vacuum deposition, 31 1 9 JUL 200 JUL 2005
.Sputtering and ion plating. The antistatic |ayer nmay be fornmed into a

| am nate structure conprised of a plurality of layers having different
conpositions. For exanple, the antistatic |ayer may be one obtained by

| am nating a | ayer containing at | east one of the antistatic agents

i ncl udi ng the above-nentioned carbon bl ack, .netal-based conductive

filler, nmetagpuexedenbgaand gendpthtyfg.filler and n el ectron conjugated
conductive polyner, and a thin. filmof netal or nmetal oxide. Surface

resistivity of th@néntax&tiaéﬁaﬁcayféyéﬁUﬁ.a?bt@é nedrmé@ RnRberaAblimimatde
range of 104-1012 Q nore preferably in he range of 106-109 Q If the

sur | ace reSktkhkhkeObohifs SURTGES Biukles 89! b5 Blidis bAVER! S1Fasedan

there 1st 0SS |ty that parts “such gnetlc ead or
the like ar the t t .
e e he%oﬁé%i@ieﬁg §x?@é+§fr§%&%ysﬁeiﬁﬁg¥gér?gie g rEe A"
antistatic I 01 e t he bj t hat ci ent
antistatic 8 &P ga g‘i‘m%‘é gﬁ%l%ﬂﬂ"*@@ﬁ?&ﬁ?@i gfi?%/n"ét S? {:I !
| ayer can be appropriately determined so as to obtain the above- EE% |oned

surface redpstefatic ageRYEinginding thgeakove-pertiongd wanbonpla

0.01-20 run, and nore preferably in the range of 0.1-1 run,
‘metal-based conductive filler, metal oxide- based conductive

filler and n electron conjugated conductive polymer, and a thin

film of metal or metal oxide.

Surface resistivity of the antistatic layer thus obtained
is preferably in the range of 10%-10!? Q, more preferably in
the range of 10°-10° Q

-If the surfaceresistivity of the surface of the antistatic

layer is less than 10* Q, there is the possibility that parts
such as IC or magnetic head or the like are broken in the case
of generation of voltage in some reasons. On the other hand,

the surface resistivity of the surface of the antistatic layer

exceeds 10'? Q, there is the possibility that sufficient

antistatic effect can not be obtained.
The thickness of the antistatic layer can be appropriately
determined so as to obtain the above-mentioned surface

resistivity. However, the thickness is preferably in the range

of 0.01-20 um, and more preferably in the range of 0.1-1 um,

in the case of the carbon black, metal-based conductive filler,

metal oxide-based conductive filler or =« electro_n conjugated
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“in the case of the carbon black, netal-based conductive filler, netal

oxi de-based conductive filler or a electron conjugated 32 1 9 JUL{130GR 200
.conductive polymer. Further, it is preferable that the thin filmof neta
or netal oxide has a thickness of 0. 005 -1 pm- If the thickness of the
antistatic layer is lower than the lower Ilimt, there is the case that
sufficient antistatic effect can not be obtained. On the other hand, if
the thickness of the antistatic |layer exceeds the upper limt, it may

i nvite decr &epdugtivig piodiymerof Fuethesssik ols argfignablelidsity shehsbinor
deterioration of transparency. In this enbodi nent, the internedi ate |ayer
is forned friddm dfiemetal strametal agsetdd hats artehiceke geodr at 00b- bfunr.el 84si ng
charges, but such an internediate | ayer nmay have functions other than

this. For exdwplthickhesisnbér tieeliaiteldtataic Tayebeis bower ethan aer lohek
prevents transfer of conponents between the pressure sensitive adhesive

llayer and t leniites sHegeSEHd vasadhiest sarrakaehtbaneistatibedfrddiecan
pressure sensitive adhesive sheet nmay _have two or nore.internedi ate

| ayers. For 3 btlheR.C56H" fhe SOEIL N AINGS i0tR HhARTRS RRVERLE

above -nentioned antistatic layer an %arrler l'ayer as 1ts Internediate

| ayers. Al t@%&%&Pﬁi&?&f%ﬂ&%ﬁ@t{lgégggg,értb.lh%ﬂtd,eff'ir{ _ gn@:PP%( ﬁecg'ﬁﬁggot?n

the preferr nts nmenti oned e preesen Fnvention 1s n
Lt (e oraERELEY T Send ST SRR AL ShESE W 2
deterioration of transparency.

In this embodiment, the intermediate layer is formed from
the antistatic layer that prevents generation of releasing
charges, but such an intermediate layer may have functions other
than this. For example, the intermediate layer may be a barrier
layer that prevents transfer of components between the pressure
sensitive adhesive 1ayef and the pressure sensitive adhesive
sheet base. Further, the pressure sensitive adhesive sheet may
have two or more intermediate layers. For example, the pressure
sensitive adhesive sheet mayhave the above.-mentioned' antistatic
layer and barrier layer as its intermediate layers.

Although the present invention has been described above
based on the preferred embodiments mentioned above, the present
invention is not limited thereto.

For example, the pressure sensitive adhesive sheet with
a release sheet of the present invention may have a structure

such that two pressure sensitive adhesive layers are formed on

both sides of the pressure sensitive adhesive sheet base, and
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such t'hat two pressure sensitive adhesive |ayers are forned on both sides
of the pressure sensitive adhesive sheet base, and 33 1 9 JUL 2005 gejygasgs
.Sheets are respectively attached to each of the pressure sensitive
adhesive layers. By using this structure, it is possible to bond different
adherends through the pressure sensitive adhesive sheet. Further, the
pressure sensitive adhesive |ayers provided on both sides of the pressure
sensitive adhesive sheet base may have substantially the sane thickness,
conposi t i onrghgaskcsshe&ks arerrenpediaive i &t tacheditu ekcleof, tlooppesstren and
the Iike, respectively. EXAMPLES Hereinbelow a description will be nade
wi t h regar dseosithweaatibals iseadplyessaf the pressure sensitive adhesive
sheet wth a rel ease sheet of the present invention. 1. Production of

Pressure sensitivByAihibsg thiShettudtibe, B €3 sianle £66UHY aitFefent! ease
sheet was prepared by formng a rel easing agent |ayer onto one surface of

a rel ease shafbréadd RMUYHEtheUp %su%%”%%ﬁ%ﬁ%&v@ehﬁﬂgsiygeQheétPressure

sensitive adhesive sheet was prepare ormng a pressure sensitive

adhesi ve | ayer ongQ @R@rS uft%‘?%ggghr% PLESPHY Fe 23RN EE AHES LYEVERES!

base by the knife coating

on both sides of the pressure sensitive adhesive sheet base may
have substantially the same thickness, composition and the like,

or may have different thickness, composition and the like,
respectively.

EXAMPLES

Hereinbelow, a description will be made with regard to
the actual examples of the pressuré sensitive adhesive sheet
with a release sheet of the present invention.

1. Production of Pressure sensitive Adhesive Sheet with

Release Sheet

<{Example 1>

A release sheet was prepared by forming a releasing agent
layer onto one surface of. a release sheet base by the extrusion
laminating method.

Then, a pressure sensitive adhesive sheet was prepared
by forming a pressure sensitive adhesive layer onto one surface
of a pressure sensitive adhesive sheet base by the knife coating
method.

Thereafter, by adhering the release sheet to the pressure

sensitive adhesive sheet, a pressure sensitive adhesive sheet
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Thereafter, by adhering the rel ease sheet to the pressure sensitive
adhesi ve sheet, a pressure sensitive adhesive sheet 34 1 9 JUL M gt hyi2 08
.release sheet was produced. The structure of each |ayer was as foll ows.

(1) Rel ease sheet base Structural material: polyethylene terephthalate film
Thi ckness: 38 um (2) Rel easing agent |ayer Constituent material: A m xture
of 50 parts by weight of olefin-based thernoplastic elastoner containing
et hyl ene propyl ene copol yner (" TAFMER P-0280G' which is a product of

Mt sui Cheniwidh @ rede@se sheetsiwag progiugedy/ cnB) and 50 parts by wei ght
of polyethylene resin ("H -aCA004" (linear |ow density polyethyl ene)

whi ch is a productThef sSumctore Cfceiachl la@expaag, aki foflddwsand its density
is 0.9088/cnB). (note that the polyethylene was synthesized by

Zi egl er- Nat t(d )cat ®elslase Bhedthdase 15 um (3) Adhesi on enhancing | ayer
None (4) Pressure sensitive adhesive |ayer Constituent material: Acrylic

adhesi ve ("NPL" whjtghidttural Ratd9010 po1yEERyTRnROkakepRt nEaeknessm 25Eua
(5) Pressure sensitive adhesive sheet basé Structural material:
pol yet hyl ene tere&ngﬂﬁgé%jiééﬁm
(2) Releasing agent layer
Constituent material: A mixture of 50 parts by weight of
olefin-based thermoplastic elastomer containing ethylene
propylene copolymer ("TAFMER P-0280G" which is a product of
Mitsui Chemical Co. and its density is 0.87 g/cm®) and 50 parts
by weight of polyethylene resin ("HI-aCW2004" (linear low
density polyethylene) which is a product of Sumitomo Chemical
Company, Limited; and its density is 0.908g/cm’). (note that
the polyethylene was synthesized by Ziegler-Natta catalyst)
Thickness: 15um
(3) Adhesion enhancing layer
None
(4) Pressure sensitive adhesive layer
Constituent material: Acrylic adhesive (“NPL" which is
a product of LINTEC Corporation)
Thickness: 25um
(5) Pressure sensitive adhesive sheet base
Structural material: polyethylene terephthalate film
Thickness: 50um

(6) Antistatic layer
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Thi ckness: 50Eun (6) Antistatic layer 35 1 9 JUL 2005 None <EXAMPLE 2> A
pressure sensitive adhesive sheet with a rel ease sheet was producdddidoLt §ies
.same manner as that of Exanple 1 excepting that a rel ease sheet was
produced by form ng an adhesi on enhancing |ayer onto one surface of a

rel ease sheet base by the extrusion |amnating nmethod, and then formng a
rel ease agent | ayer onto the adhesion enhancing |ayer by the extrusion

| am nating nethod. The structure of each |ayer was as follows. (1) Rel ease
sheet base StructNPBP material: Lint - free paper ("CLEAN PAPER' which is
a product of LINTEC Corporation) Thickness: 38pm (2) Rel easing agent | ayer
Consti tuent mat er KBKAMRLEI 2Pure of 50 parts by weight of ol efin-based

t her nopl astic el astonmer containing ethylene propylene copol yner ("TAFMER
P- 0280CGR whi ch i sAsppesshuré sensiMiveuadhbsiiveashdot wdrth atreldess sheet 0. 87
g/CM8 ) and 50 part by weight of polyethylene resin ("J-REX JH807A" (I ow

density pokxet prbaieedvii dhd SamePnefher &8 tharasfokampEd ilnekBeptihng.
and its density is 0.916g/ CvB). (note that the polyethylene was

synt hesi zed 7 £81 £4583hkd tGAHPDYSEdcd@belE¥idinglall #8hesion enhancing
~ layer onto one surface of a release sheet base by the extrusion
laminating method, and then forming a release agent layer onto
the adhesion enhancing layer by the extrusion laminatingmethod.
The structure of each layer was as follows.
(1) Release sheet base
Structuralmaterial:Lint-freepaper(“CLEANPAPER'which
is a product of LINTEC Corporation)
Thickness: 38um
(2) Releasing agent layer
Constituent material: A mixture of 50 parts by weight of
olefin-based thermoplastic elastomer containing ethylene
propylene copolymer ("TAFMER P-0280G” which is a product of
Mitsuil Chemical Co. and its density is 0.87 g/cm’) and 50 part
by weight of polyethyiene’resin ("J-REX JH807A" (low density
polyethylene) which is a product of Japan Poiyolefin Co., Ltd.
and its density is 0.916g/cm®). (note that the polyethylene
was synthesized by Ziegler-Natta catalyst)
Thickness: 1l5um
(3) Adhesion enhancing layer

Constituent material: Polyethylene ( "SUMIKATHEN L-405H"
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(3) Adhesion enhancing | ayer Constituent material: Polyethylene

(" SUM KATHEN L-405HN 36 1 9 JUL 2005 (I ow density pol yet hyl ene) whi &nULs2085
. product of Sumitonop Chem cal Conmpany, Limted. and its density is 0.924
g/cnB) (4) Pressure sensitive adhesive |ayer Constituent material: Acrylic
adhesive ("NPL" which is a product of LINTEC Corporation) Thickness: 25m
(5) Pressure sensitive adhesive sheet base Structural material:

pol yet hyl ene terephthalate film Thickness: 50m (6) Antistatic |layer None
<Exanpl e 3>(Zlowr deasitys @edivieithy legledsiwielatheks ai piroduct| ofs Swtidmmo was
produced in the sane manner as Exanple 2 excepting that the releasing

agent was pcndmealfceméaﬁypanmibadwem@twé denefty ntdassaR 4 hgtond)! asti ¢
el astomer and 75 parts by weight of polyethyl ene. <Exanple 4> A pressure

sensitive adhgsi verehegte Vséhs it {64 CaReSTEL 1ay@s produced in the sane
manner as Exanple 2 excepting that the releasing agent was produced from

ES pa.”f] by wei gh&o{?%tf.gﬁgﬁtirﬁ'épéfféjl.l%ﬂlﬂ!@%ﬁh@sﬁﬁs'{el@ﬁ'a@ﬁiéﬁ Parts
y wei ght of polyethylene.
a product of LINTEC Corporation)
Thickness: 25um
(5) | Pressure sensitive adhesive sheet base
Structural material: polyethylene terephthalate film
Thickness: 50um
(6) Antistatic layer
None
<Example 3>
A pressure sensitive adhesive sheet with a release sheet
was produced in the same manner as Example 2 excepting that the

releasing agent was produced from 25 parts by welight of

olefin-based thermoplastic elastomer and 75 parts by weight of

polyethylene.

<Example 4>

A pressure sensitive adhesive sheet with a release sheet
was produced in the same manner as Example 2 excepting that the
releasing agent was produced from 65 parts by weight of
olefin-based thermoplastic elastomer and 35 parts by weight of
polyethylene.

<Example 5>

A pressure sensitive adhesive sheet with a release sheet
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<Exanpl e 5> A pressure sensitive adhesive sheet with a rel ease sheet 37 19
JUL 2005 was produced in the sane manner as Exanple 2 excepting th&t8 vine 2005
. polyethylene in the rel easing agent was changed into a linear |ow density

pol yet hyl ene (" NOVATEC-LL. UC380" which is a product of JAPAN POLYCHEM

Corporation and its density is 0.921 g/cnB) . In this regard, it is to be
noted that this pol yethylene was synthesized by netall ocene catal yst.
<Exanpl e 6> A pressure sensitive adhesive sheet with a rel ease sheet was

produced i nwhbepsedEce@AMEthaSsdn i@nfe? &% ERINgIE bhakcd n%Q'h‘ﬂ‘ttfﬂéene'
In the rel easi ng agent was changed into a | ow density polyethyl ene

(" EXCELLEN E&l??%ﬂQieheV@hcﬂbé %éﬂ.eé%égﬁ%tag%%gsu L OBngéd Rl FORBARY

Limted. and | density 1s 0.912 this regard, 1t is to be
ted that ' ; j b
U R L A R N S e AT £33

roduced in_t.h Examl.e 2 _except i t.hat ,th | yet Byl ene
P the rel g5 TP A ATV R2r it B Ba"aRA EF% Syl a5 Coa R
"KERNEL 57L" ch is a_product of JAPAN POLYCHEM .Co., Lt nd its
Gens 1y i o GnobBLS Ergptal] B s Lo Aampted that tipts: bhaFeswRAne: Hag
pol yet hyl ene was synt hesi zed b)i net al | ocene catal yst. <Exanple 8>
synthesized by metallocene catalyst.

<Example 6>

A pressure sensitive adhesive sheet with a release sheet
was produced in the same manner as Example 2 excepting that the
polyethylene inthereleasingagent was changed intoa lowdensity
polyethylene ( "EXCELLENEXCR8002" which is aproduct of Sumitomo-
Chemical Company, Limited. and its density is 0.912 g/cm®). In
this regard, it is to be noted that this polyethylene was
synthesized by metallocene catalyst.

<Example 7> |

A preSsure sensitive adhesive sheet with a release sheet
was prodﬁced in the same manner as Example 2 excepting that the
polyethylene inthereleasingagent was changed intoalowdensity
polyethylene ("KERNEL 57L" which is a product of JAPAN POLYCHEM
Co., Ltd. and its density is 0.905 g/cm®). In this regard, it
is to be noted that this polyethylene was synthesized by
metallocene catalyst.

{Example 8>

A pressure sensitive adhesive sheet with a release sheet

was produced in the same manner as Example 2 excepting that the
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"A pressure sensitive adhesive sheet with a rel ease sheet was produced in

t he sanme: manner as Exanple 2 excepting that the 38 1 9 JUL 2005 19 JuL 2008
.polyethylene in the rel easing agent was changed into a linear |ow density
pol yet hyl ene(" SUM KASEN E- FV401"which is a product of Sum tono Chem cal
Conmpany, Limted. and its density is 0.902 g/cnB) . In this regard, it is
to be noted that this polyethylene was synthesized by netall ocene

catal yst. <Exanmple 9> A pressure sensitive adhesive sheet with a rel ease
sheet was poddetbilenetim thenwreimasdngasgertmpe changedpinhg 2 Haknear

pol yethyl ene in the rel easing agent was changed into an a ol efin-based

| i near | ow flowdens ity pyelywtieyberé SUSUMARKKEEN BHFV40INAHIAD vhiagiroduet
product of Sum tono Chem cal Conpany, Limted. and its density is 0.908

g/cnB). In plhisunBgisl Chielnical G&nﬁk&yﬂotﬁﬁﬁﬂ:é& drtd 3 tBodered 1ty €860 VEG2
synt hesi zed by Zi egl er-Natta cat <Exarrp| e 10> A pressure sensitive

adhesi ve sh EﬁiE‘i%%ar%JeB]eeit i that 8 sSSEE Py SBPEEn&S

Exanpl e 9 esceptl ng t at t he ease eet ase was changed 1nto a

pol yet hyl eng,Letcphpalgha bghlngksiigﬁana%g@af ygs 38pm . <Example 11> A

pressure sen5|t| esive Sheet W east sheet was produced in the

sane nmanner as EXQER%J% ey pt| ng that the pressure sensitive adhesive
sheet base was fornge By I natl ng

A pressure sensitive adhesive sheet with a release sheet
was produced in the same manner as Example 2 excepting that the
polyethylene in the releasing agent was changed into an a
olefin-based linear low density polyethylene ("SUMIKATHEN
Hi- aCW2004" which is a product of Sumitomo Chemical Company,
Limited. and its density is 0.908 g/cm®). In this regard, it
is to be noted that this polyethylene was synthesized by
Ziegler-Natta catalyst.

<Example 10>

A pressure sensitive adhesive sheet with a release sheet
was produced in the same manner as Example 9 excepting that the
release sheet base was changed into a polyethylene terephthalate
film (its thickness was 38um).

<Example 11>

A pressure sensitive adhesive sheet with a release sheet
was produced in the same manner as Example 9 excepting that the
pressure sensitive adhesive sheet base was formed by laminating
a polyethylene (“"SUMIKATHEN L-405H" (low density polyethylene)

which is a product of Sumitomo Chemical Company, Limited.) onto
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"a pol yet hyl ene (" SUNI KATHEN L-405H* (| ow density pol yet hyl ene)

whi ¢hg i 1 22005

product of Sum tono Chem cal Conpany, Limted.) onto 39 1 9 JUL 2005 a
.lint-free paper ("CLEAN PAPER' which is a product of LINTEC Corporation
and its thickness was 60m by the extrusion |am nating nethod so as to
have a thickness of 15m <Exanple 12> A pressure sensitive adhesive sheet
wth a rel ease sheet was produced in the sanme manner as Exanple 10
excepting that the pressure sensitive adhesive sheet base was_forned from
that of Exarmsint-fireepanay 4 "CIEAN BARER( whighslsg ja, @rednesi 98 LHERC with
a rel ease sheet was produced in the sane manner as Exanple 2 excepting
that the nebeporndtbéntand elesisthickygens Iwaser6fEm) chanddd i extrusion

pol yet hyl ene ("J- REX JH807A" which is a product of Japan Polyolef in Co.,
Ltd. and it3saflenatingi mebhodbgdbcaB)to havehasthiekness of 1Sumo be noted
that the pol yethyl ene was synthesized by Ziegler-Natta catal yst. <Exanple

14> A pressure segEkampBeatippsi ve sheet with a rel ease sheet

was produced

in the sane manner as Exanple 2 excepting that the pressure sensitive

adhesive | ayer vag diudRirdkensTivilidl 8dRésivVE dMdtswiy¥hV@irdleadl sieeytiC
adhesive ("NPL" which is a product of LINTEC Corporation) and 4 parts by

wei ght of cgnRoprBhacka 83 il AHmMe e A M Exantgz¥4 oBbACKpPEhgWhat 1S a

product of

the pressure sensitive adhesive sheet base was formed from that

of Example 11.

<{Example 13>

A pressure sensitive adhesive sheet with a release sheet

was produced in the same manner as Example 2 excepting that the
material of the releasing agent layer was changed into
_polyethylene ("J-REX JH807A" which is a product of Japan
Polyolefin Co., Ltd. and its density is 0.91Gg/cm3) . In this

regard, it is to be noted that the polyethylene was synthesized -

by Ziegler-Natta catalyst.

{Example 14>

A pressure sensitive adhesive sheet with a release sheet
was produced in the same manner as Example 2 excepting that the
pressure sensitive adhesive layer was formed of a mixture of
96 parts by weight of acrylic adhesive ("NPL" which is a product
.of LINTEC Corporation) and 4 parts by weight of carbon black
as an antistatic agent ("DENKA BLACK DH" which is a product of
ASAHI DENKA KOGYO K.K.).

<{Example 15>
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ASAHI -DENKA KOGYO K. K. ). . <Exanple 15> 40 1 9 JUL 2005 A pressure
sensitive adhesive sheet with a rel ease sheet was produced in the1sRQyeL 2008
.manner as Exanple 2 excepting that the pressure sensitive adhesive |ayer
was formed by formng an antistatic |ayer onto the pressure sensitive
adhesi ve sheet base by the knife coating nmethod, and then formng the
pressure sensitive adhesive |layer onto the antistatic |ayer by the knife
coati ng-nethod. The structure of each layer was as follows. (1) Rel ease
sheet base StructAmatessairmy sehsitive adhesiyapgheet Wi PAPERSE Whedt is a
product of LINTEC Corporation) Thickness: 38pm (2) Releasing agent |ayer

Consti t uent wagtgfodiced ifl ¥hesan mafinp#rds Exampeedd tex@fe ptdn®f thabasrd
t her nopl astic el astonmer contai ning ethyl ene propyl ene copolyner (" TAFMER

P- 0280G’ V"hgﬁéséﬁré QEHQB!‘EH.VQ‘C adMeEiVb Q&%&CQJascxfor?dé‘a ig &’EX drs 0.87
g/cnB) and 50 parts by weight of pol yethylene resin (" JFBO A" (Il ow

and 113 dendh v CheaRiGrcny CRREPER R T by ?{?‘Péﬁﬁe hettvasd &
synt hesi Zedbgy FE' egclnirfeN%tota%i%%t ?ﬁe\ﬁ{[c)d ,Thl Cc{(rﬁx h flosx%ﬁ.r}xg( Qhéb‘dxtleeséé{{}e

enhancing | a

sensitive adhesive layer onto the antistatic layer by the knife
coating method.

The structure of each layer was as follows.
(1) Release sheet base

Structuralmaterial: Lint-free paper ( “CLEAN PAPER" which
is a product of LINTEC Corporation)

Thickness: 38um
(2) Releasing agent layer

Constituent material: A mixture of 50 parts by weight of
olefin-based thermoplastic elastomer containing ethylene
propylene copolymer (“TAFMER P-0280G" which is a product of
Mitsui Chemical Co. and its density is 0.87 g/cmﬁ) and 50 parts
by weight of polyethylene resin (“J-REX JH807A" (low density
'polyethyleﬁe) which is a product of Japan Polyolefin Co., Ltd.
and its density is 0.916g/cm’). (note that the polyethylene
was synthesized by Ziegler-Natta catalyst)

Thickness: 15um
(3) Adhesion enhancing layer

Constituent material: Polyethylene ( "SUMIKATHEN L-405H"

(low density polyethylene) which is a product of Sumitomo
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Constituent material: Polyethylene ("SUM KATHEN L-405H" (I ow densit JUL 2005
pol yet hyl ene) which is a product of Sumtono 41 1.9 JUL 2005 Chem ca
. Conmpany, Limted. and its density is 0.924 g/cnB) * (4) Pressure sensitive
adhesive layer Constituting material: Acrylic adhesive ("NPL" which is a
product of LINTEC Corporation) Thickness: 25pm (5) Pressure sensitive
adhesi ve sheet base Structural material: polyethylene terephthalate film
Thi ckness : 50pun (6) Antistatic layer Constituent material: A m xture of
67 parts byChemigrl ofompamy pxLireibededandntitist demsity| s (0 LMV ch is
a product of |SH HARA SANGYQU KAl SHA, LTD.) and 33 parts by weight of

pol yester res)n (Podéir-&Os&ES1vdwe hadiiesdws ollagérof TOYOBO CO., LTD.).
Thi ckness: 0.5Eun (dried thickness) <Exanple 16> A pressure sensitive

adhesi ve sheet Wd¢dhat{LhEHRE iR aNAACPHAUCEENE SO IHTE WRHBRMiSS
Exanpl e 2 excepting that the pressure senSitive adhesive |ayer was forned

by form ng gn%fg§§é§tgfiEI#ﬂﬁgr?§$%§ﬁ99¥ﬂR5essure sensitive adhesi ve sheet

base by ion ng, an e e’ pressure sensitive adhesive

| ayer onto the anistatic |laygr by the knife coating nethod. The structure
of each | ayer mag$%£°$5??5MB¥§“m _

(5) Pressure sensitive adhesive sheet base

Structural material: polyethylene terephthalate film

Thickness: 50um
(6) Antistatic layer

Constituent material: A mixture of 67 parts by weight of
tin oxide-based conductive filler ("SN-100P" which is a product
of ISHIHARA SANGYOU KAISHA, LTD.) and 33 parts by welght of
polyester resin ( "VYLON 20 SS" which is a product of TOYOBO co.,
LTD.).

Thickness: 0.5um (dried thickness)

<Example 16>

A pressure sensitive adhesive sheet with a release sheet
‘was produced in the same manner as Example 2 excepting that the
pressure sensitive adhesive layer was formed by forming an
antistatic layer onto the pressure sensitive adhes ive sheet base
by ion plating, and then forming the pressure sensitive adhesive
layer onto the antistatic layer by the knife coating method.

The structure of each layer was as follows.
(1) Release sheet base

Structuralmaterial: Lint-free paper ( "CLEAN PAPER" which
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(1) Rel ease sheet base Structural material: Lint-free paper ("CLEAE PAPEEh$
which 42 1 9 JUL 20QQ is a product of LINTEC Corporation) Thickn LRV EY:
.(2) Releasing agent |ayer Constituent nmaterial: A mxture of 50 parts by
wei ght of ol efin-based thernoplastic el astonmer containing ethyl ene

propyl ene copol yner ("TAFMER P-02806Gw~ which is a product of Mtsu

Chem cal Co. and its density is 0.87 g/cnB) and 50 parts by weight of

pol yet hyl ene resin ("J-REX JH807A" (low density polyethylene) which is a
product of 3&panPrefyctepfi RINBEC Cogporahdionds density is 0.916g/cnB).
(note that -the polyethylene was synthesized by Ziegler-Natta catal yst)

Thi ckness: 15m ( 3Thidkeesstn BaAmmnci ng | ayer Constituent nmaterial:

Pol yet hyl ene (" SUM KATHEN L-405H" (low density polyethylene) which is a
product of $@ii t oRele&hingcapeftonpapgr Limted. and its density is 0.924
g/cnB) (4) Pressure sensitive adhesive |ayer Constituent material: Acrylic
adhesive ("NPL" wbhbabtigueAtpfiathiciaDf Al mtEGrEUHBvapasts bkhivekgresof 25m

(5) Pressure sensitive adhesive sheet base Structural material:
polyethylenelbe&ﬁpbhbehat@héfhablabtfgrwéﬁaséﬂﬁar containing ethylene
propylene copolymer (“TAFMER P-0280G”" which is a product of
‘Mitsuil Chemical Co. and its density is 0.87 g/cm’) and 50 parts
by weight of polyethylene resin ("J-REX JH807A" (low density
polyethylene) which is .a product of Japan Polyolefin Co., Ltd.
and its density is 0.916g/cm®). (note that the polyethylene
was synthesized by Ziegler-Natta catalyst)
' Thickness: 15um
(3) Adhesion enhancing layer
Constituent material: Polyethylene ("SUMIKATHEN L-405H"
(low density polyethylene) which 1s a product of Sumitomo
Chem;cal Company, Limited. and its density is 0.924 g/cm®)
(4) Pfessure sensitive adhesive layer
Constituent material: Acrylic adhesivg ("NPL" which is
a product of LINTEC Corporation)
Thickness: 25um
(5) Pressure sensitive adhesive sheet base
Structural material: polyethylene terephthalate film
Thickness: 50um

(6) Antistatic layer

Constituent material: Thin film made of Pd
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(6) Antistatic |layer Constituent material: Thin filmmade of. Pd 43 1..9JUL,
Thi ckness: 0.5Eun <Conparative Exanple> A pressure sensitive adh .X@L
.sheet with a rel ease sheet was produced in the sane manner as Exahpl 25
excepting that the releasing agent |ayer was forned of a silicone-based
rel easing agent ("SRX-357" which is a product of Daw Corning Toray
Silicone Co., Ltd.). For each of the constituent materials of the
rel easi ng agent &Eie s of tﬂe ressure sensitive adhesive sheets with the
rel ease sheets of 8%BF§§’a d°#Bnpar ati ve Exanple, the density of the
ol efi n- based therqgﬁlasti% elaﬁtoner gTPC» and the density of the
pol yet hyl ene ( PE) ‘SRBPARatINLyFXaMRLLS t hereof are shown in the TABLE 1 in
Fig. 1. Further, the structural materials of the pressure sensitive
adhesi ve sheet badcPERSISHES SeNsIdHue adB&§éVGf51é%%£ Wrtds aurelease shees
adhesi ve sheet with the release sheet are also shown in TABLE 1. In this
connect i on, wWas produce@dmheds ahemanPEr asrExanpTé\B Excephing thaty €heyl ene
terephthalate film 2. Physical Properties of Pressure sensitive Adhesive

Sheet For e=dleasfinghagentsiayer wassfoimed adhass VEicheetbaséd tded eagiagsur e
sensitive adhesive sheets with the rel ease sheets prepared in the above

Exanpl es anageéatpatSRX 35 Exahpth, 14 p&iwwait opbawiddanitey ToraY S 1akonens,
anount of inorganic inpurities which

Co., Ltd.).

For each of the constituent materials of the releasing
agent layers of the pressure sensitive adhesive sheets with the
release sheets of Examples and Comparative Example, the density
of theolef in-based thermoplasticelastomer (TPO) and thedensity
of the polyethylene (PE) and the weight ratio thereof are shown
in the TABLE 1 in Fig. 1. Further, the structural matérials
of the pressure sensitive adhesive sheet base and release sheet
base of each pressure sensitive adhesive sheet with the release
sheet are also shown in TABLE 1. In this connection, it is to
be noted that "PET" in the TABLE means a polyethylene
terephthalate £ilm.

2. Physical Properties of Pressure sensitive Adhesive Sheet

For each of the pressure sensitive adhesive sheets of the
pressure sensitive adhesive sheets with the release sheets
prepared in the above Examples and Comparative Example, an amount
of silicone, amount of ions, amount of inorganic impuritieswhich
include plasticizer and amide group-containing compound, amount

of gas generated and count of generated particles were measured,
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I ncl ude pl asticizer and am de group-contai ni ng conpound, anount of gas
generated and count of generated particles were neasured, 44 1.9 JWUB Jbo#s
. respectively. Measurenent nethods were as follows. (1) Amount of Silicone
Compound Each of the pressure sensitive adhesive sheets with the release
sheets was being | eft under the environnent of an average tenperature of
about 23C and an average hum dity of about 65%RH for 30 days fromthe
preparation (production) thereof. After passing the 30days, each pressure
sensitive adesPertisiedat. wMehsurament| sethodhewerenas civllows. a square of
10 x 10 cm Then, the pressure sensitive adhesive sheet was peel ed off
fromthe rdlldase Asiomnit. ofisiSigitonea Compoulndxane at 23C, the pressure
sensitive adhesive sheet was subjected to extraction for 30 seconds. The

extracted n-hexan@ashsofirtied pire s8R deh sTRAVR adhésivd! SHedErs witapened
using the dried product obtained and 0.05 g of potassium brom de, and an

anmount of sirdleRRe SREPEY NS BeiddiEe 8RIndleVEi%e BRPE¥ORMHE OF 4n R98PAge
condenser type FT-1R (a product of Perkin-Elner Co.; trade nanme " PARAGON

O o Sl RS SO AR AP by AR BT
S oot 2458 e DM NG FBPSURSTERN bon, ARER e
rel ease shegl 3%y PRL DY, 828R Db L LLQ0 B Ve BhndR1 4% with
the release sheet was cut into a square of 10 x 10 cm. Then,
the pressure sensitive adhesive sheet was peeled off from the
release sheet. Using 10 ml of n-hexane at 23°C, the pressure
sensitive adhesive sheet was subjected to extraction for 30
seconds. The extracted n-hexane was dried on an agate mortar.
A tablet was prepared using the dried product obtained and 0.05
g of potassium'bromide, and an amount of silicone compound in
the tablet wasmeasuredwith abeamcondenser type FT-IR (aproduct '
of Perkin-Elmer Co.; trade name "PARAGON 1000"). The content
of silicone compound per unit area of the pressure sensitive
adhesive sheet was determined on the basis of the measurement
result obtained using a calibration curve (measurement limit:
50 ug/m?).
(2) Amount of Ions
Each of the pressure sensitive adhesive sheets with the
release sheets was being left under the environment of an average
temperature of about 23°C and an average humidity of about 65%RH

for 30 days from the preparation (production) thereof. After
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tenperature of about 23C and an average hum dity of about 65%RH foy 30
days fromthe preparation (production) thereof. After 45 1 9 JUL 20 8 JuL 2005
. passing the 30 days, each pressure sensitive adhesive sheet with the
rel ease sheet was cut into a square of 3 x 3 cm Then, the pressure
sensitive adhesive sheet was peeled off fromthe release sheet. Using 20
m of pure water at 800C, the pressure sensitive adhesive sheet was
subj ected to extraction for 30 mnutes. 3 Concentration of NO -, d-, P04
, F', K% Na®agfdngzthe Begdaus i earh pressuneesensbtiveirdhesd vessheatawitbd and
measured using an ion chromatoanal yzer (a product of Yokokawa El ectric Co.
trade nanthe'r€begse. shidmt swan ofitt imte d eguarendfi hed3i émt hahpres shee
sensitive adhesive sheet per unit area was determ ned on the basis of the

neasur enent presshire sersi stk 4aRESLVE BBl tlwdd bee Dedl bEENDom (B rAIBHBE Of
Gas Cenerated Each of the pressure sensitive adhesive sheets with the

rel ease sheghgetas @Eiﬁg 205hi ot SieFe AR 2L BQPEE Qg}eoél%%@%égﬁ&%i]x%ve

tenperature of about 230C and an average hum difVy r 30

days f70M  RANBLERR Bk LU dWed NS e0kerablioh £BESSH"GNIEE300YS,

the pressure sensitive adhesive sheet wt release sheet was cut into

a square of BnkehtTat15R&SE nb e c]tp-r' o ereﬁsiﬁgvgn&g%es@r\éggﬁgglg&g glieet

peel ed off fromthe release sHeé e ‘pressure sensiti Ve a

‘3’:: pl aced ijp @hehﬁggei‘pgﬁgayggalﬁagaélﬁgﬂygeaoalﬂjge s tisivrylgi 5 Rghum
chromatoanalyzer (a product of Yokokawa Electric Co.: trade name
"IC500"). The sum of those ions contained in the pressure
sensltive adhesive sheet per unit area was determined on the
basis of the measurement results obtained (measurement limit:
5 ug/m?). |
(3) Amoﬁnt of Gas Generated

Each of the pressure sensitive adhesive sheets with the

release sheets was being left under the environment of an average
temperature .of about 23°C and an average humidity of about 65%RH
for 30 days from the preparation (production) thereof. After
passing the 30days, the pressure sensitive adhesive sheet with
the release sheet was cut into a square of 5 x 4 cm. Then, the
pressure sensitive adhesive sheet was peeled off from the release
sheet. The pressure sensitive adhesive sheet was placed in a
head space bottle having a volume of 50 ml. While helium gas
at 85°C was being flown in the head space bottle at a flow rate

of 50 ml/min for 30 minutes, gas flown out of the head space

bottle was collected with a purge and trap apparatus (a product
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"at 850C was bei ng flown in the head space bottle at a flowrate of 50
m/mn for 30 minutes, gas flown out of the head space bottle wad 9 JUL 2005
.collected with a purge and trap apparatus (a product 46 1 9 JUL 2005 of

Ni ppon Bunseki Kogyo K K.: trade nane"JHS-100A") containing a tenax
collector cooled to - 60C . The gas collectedwas gasified wth a pyrolyzer
and analyzed with GC-MS (a product of Hew ett-Packard Co.; trade nane
"5890-5971A"). Anpunt of gas generated fromthe pressure sensitive

adhesi ve shexi NppponBunsekicKogge KIK er tradd rame NgHBas08AYf cohe¢aining
measurenent results obtained (nmeasurement limt: 20 g/nR). (4) Count of

gener at ed paf téesagesolavchradblvtsLe0fc 0 Inleddls 861106 Eebsh gakikea -
pressure sensitive adhesive sheets with the release sheets was being |eft

under —envi r enrEnt aof pyFo B8R J@ndl SRS P5&d © Wit nAbeEIMF 3¢ a2NG- S &Y Eb@Ye
hum dity of about 65%H Tfor 30 days fr%imthe preparat]gofl(:a( Bg%ducﬁ/on?

thereof . Af tﬁwlmda}%cjﬁﬁc%qéﬁgi‘ﬁdetr? 8 *Hagtdl%gfﬂgﬁgﬁegﬂmé{?ﬁ@%é bags of

crunpling, friction, tear crunpl'i ng Were condu par 1 Cl es

Product on Aparad aremkfe FErSr NI aR Mhesdia ShERE Pt untter,
These, 1esul LR oYU P 5 IOl S TR I A0 Sle Brestue
gfangi {?'\[/g g]:j:}%tgarnf;@[i%{suléefeenctoridfnﬂtﬁr |2c6[ |uogn/:mz'{\f\o A5 size pressure
(4) Count of generated particles having a diameter of 0.1 pm
. Or more
Each of the pressure sensitive adhesive sheets with the
release sheets was being left under environment of an average
temperature of about 23°C and an average humidity of about 65%RH
for 30 days from the preparation (production) thereof. After
paséing the 30 days, tests of the following three items of
crumpling, friction, and tear and crumpling were conducted for
particles having a diameter of 0.1 um or more according to the
Semiconductor Production Apparatus and Material International
AssociateDoc. No. 2362. Theseresultswereevaluatedasawhole.
Crumpling: An A5 size pressure sensitive adhesive sheet
with a release sheet was crumpled for 200 seconds at a rate of
one time in 15 seconds.
Friction: Two A5 size pressure sensitive adhesive sheets
with release sheets were prepared, and the front of one pressure

sensitive adhesive sheet with the release sheet and the back

of another pressure sensitive adhesive sheet with the release
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with rel ease sheets were prepared, and the front of one pressure sensitive
adhesive-sheet with the rel ease sheet and the back of another pressw guL 2005
.sensitive adhesive sheet with the release 47 19 JUL 2005 sheet were
superposed, and the | am nate thus obtained was rubbed w th the pal mof the
hand at a rate of three tines in 10 seconds for 200 seconds. Tear and
crunpling: Four portions (4 cmdistance) of a A5 size pressure sensitive
adhesi ve sheet were torn every 5 seconds, and then crunpled for 180
seconds in SheetyereEwperrosed; andrithe Lanpnatg thug obkadaedwas T¥RPebove
(1) to (4), the test results thereof are shown in Table 2 described in
Fig. 2. As whbtluthepadm ef the handnwt@ ratesof ithaee ttmps Ul 10a8@CeRAS of

i ons, anount of gas generated and count of generated particles are al

very snmal | fartReOpsesende.sensitive adhesive sheet obtained  in each of
Exanpl es. On the other hand, the anmount of silicone conpound is very |arge

in the Conparati vige&aaid ecruttp Ihd: FIur Portidmagi¢gmgddstancd) of a
Measur enent of Surface Resistivity Measurenent of surface resistivity as

shown Dbel owpavagizeaprb8guplt sbAs182¢8 QlinbBevar SAEHECweLaStbrHCeREPgsSs Ve
| ayers of the pressure sensitive adhesive sheets produced in Exanple 14

and Conpar aEE&Snﬁé?”gﬁ& BeRldun dEc22EBot HEHRES S:ilf.xiltﬂrfe slaméemsnAbrt he

pressure sensitive adhesive sheet's produced in Exanples 15 and 16
as in the crumpling test.

Regarding the above (1) to (4), the test results thereof
are shown in Table 2 described in Fig. 2.

As shown inTable 2, the amount of silicone compound, amount
of ions, amount of gas generated and count of generated particles
are all very small in the pressure sensitive adhesive sheet
obtained in each of Examples. On the other hand, the amount
of silicone compound is verj large in the Comparative Example
using a silicone releasing agent.

(5) Measurement of Surface Resistivity

Measurement of surface resistivity as shown below was
carried out for each of the pressure sensitive adhesive layers
of the pressure sensitive adhesive sheets produced in Exdmple
14 and Comparative Example as well as for each the antistatic
layers of the pressure sensitive adhesive sheets produced in
Examples 15 and 16.

The pressure sensitive adhesive sheets having the pressure
sensitive adhesive layers provided thereon in Example 14 and

Comparative Example and the pressure sensitive adhesive sheet
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The, pressure sensitive adhesive sheets having the pressure sensitive
adhesi ve- |l ayers provided thereon in Exanple 14 and Conparative Eignﬂszﬂﬁd
+the pressure sensitive adhesive sheet 48 1 .9 JUL 2005 O bases having the
antistatic |layers provided thereon in Exanples 15 and 16 were being |eft
under the environnent of an average tenperature of about 230C and an
average humdity of 65%H for 24 hours. After the above tine, the pressure
sensitive adhesive sheets and pressure sensitive adhesive sheet bases were
cut into abageahawingbhe aristaticparersanovigeshtheneendd Exanrlesities
with respect to the surface of each pressure sensitive adhesive |ayer and
t he surfacelbfan@akth wane dedinigc lefiyeunder etive cenwiatbrimerdr odr dangeenagéd J| S
K 6 9 11 using a surface resistivity nmeasurenent apparatus (a product of

Advant est Cpempbra@arBadE atduf 2340)and W BveeapRChuhdibe ofS 65RRACEODT
antistatic layer, its surf ace resistivity was neasured prior to formation

of the pressyrgogegsitive adhesive layer.' (a) Voltage of Electrification
at Peeling-off The pressure sensitive adhesive sheets with the rel ease

sheets produced i ﬂﬁ%é”@h‘és a%évelgg.ﬁ@q :l:ﬁeaggegg{m@r gghlﬁit@?%?ﬂgﬁesi‘@ée

being Il eft under the environnent an average tenperature out 230C

] he 0 _
(proauct i onp ieRSPabit bpBepfSlnatt i hahadlydBierbdlts NTMELERRS "

sensitive adhgaineeSEehd W 4 cm, respectively.

Then, surface resistivities with respect to the surface
of each pressure sensitive adhesive layer and the surface of
each antistatic layer were measured in accordance with JIS K
6911usingasurfaceresistivitymeasurement apparatus (aproduct
of Advantest Co.: trade name "R-12704"). With respect to the
surfaceof antistaticlayer, itssurfaceresistivitywasmeasured
prior to formation of the pressure sensitive adhesive layer. -
(a) Voltage of Electrification at Peeling-off

The pressure sensitive adhesive sheets with the release
sheets produced in Examples 14, 15 and 16 and Comparative Example
were being left under the environment of an average temperature
of. about 23°C and an average humidity of about 65%RH for 30 days
after the preparation (production) thereof. After passing the
30 days, each of the pressure sensitive adhesive sheets with
the release sheetswas cut intoasquare of 10x10cm, respectively.
Then, in each of the pressure sensitive adhesive sheets with
the release sheets, the pressure sensitive adhesive sheet was

peeled off from the release sheet at a rate of 500 mm/min. At
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t he. rel ease sheets was cut into a square of 10 x 10 cm respectivq{ : 5
Then, in-each of the pressure sensitive adhesive sheets with the -ér&%sgm
-sheets, the pressure sensitive adhesive sheet was peeled off fromthe

rel ease sheet at a rate of 500 mimn. At 49 1 9 JUL 2005 this tine,

charged potential charged onto each pressure sensitive adhesive sheet was
nmeasured froma distance of 50 mmwith a current collecting potenti al
measur enent apparatus (a product of Kasuga Denki K K.: trade nane

"KSD- 6110") thhesimehchandedpokentigl changed antireash XS sure sems bt ive of
65%H (neasurenment lower [|imt: 0.1 kV). Wth respect to the above (5) and
(6), their aBhesivasheetrwsuineasared firowa disfahte oF Slemuwilbbd curfegt 3.

As shown in Table 3, the pressure sensitive adhesive sheets wth the

rel ease sheebilebtihgedtehtialméeasuddmerdd appdratusr @ pbaddty ofkasegha upon
peeling-off. 3. Evaluation Wth respect to each of the above pressure

sensitive pdhiRsi kKeksheetraaw hAmbhekspl 6836 $heREErPERRAERFL L OnEREPOES
and Conparative Exanple, adhesive force and an amount of silicone

h
deposi t ed 0@eﬁp%ﬁ:ﬁggggg{:i‘ng"&?k@%‘%@%‘iﬁi@g Bt %t%%kﬁ' kﬁ&%?gfﬁﬂgﬂgeiéwef 1)

Adhesi ve force 1 g was appl red to ea e pressure

sensitive a Lvesshe with the rel ease sheets prepared in Exanples and
Conpar at i veiggg'kf)l (e)'gt ﬁ?ﬁ(’)m t enperature (23C) for

With respect to the above (5) and (6), their measurement
results are shown in Table 3 described in Fig. 3.

As shown in Table 3, the pressure sensitive adhesive sheets
with the release sheets obtained in Examples 14, 15 and 16 are
hardly charged upon peeling-off. |
3. Evaluation

With respect to each of the above pressure sensitive
adhesive sheets with the release sheets prepared in Examples
andComparativeExample,adhesiveforceandanamountofsilicone
deposited on a disk surface were measured in the following
manners.

(1) Adhesive force

A load of 100 g/cm’® was applied to each of the pressure
sensitive adhesive sheets with the reiease sheets prepared in
Examples and Comparative Exafnple at room temperature (23°C) for
72 hours or at 70°C for 24 hours. Then, after being left at
a room temperature for 24 hours, the respective pressure
sensitive adhesive sheet with the release sheet was cut into

a25mmwidth, andadhesive forceof therelease sheet wasmeasured.
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.

72 hours or at 70C for 24 hours. Then, after being left at a room

tenperature for 24 hours, the respective pressure sensitive adhesi\gejglhesls

.Wth the rel ease sheet was cut into a 25 nmmi dth, and adhesi ve force of

t he rel ease sheet was neasured. 50 1 9 JUL 2005 Measurenent of the adhesive
force was conducted by pulling the release sheet in 180 direction at a
rate of 300 nmmMmn using a tensile tester. (2) Anmount of Deposited
Silicone Conpound Using each of the pressure sensitive adhesive sheets with
the rel ease sheetMeashirdnatk bf theadhesive d oceanaisftonéuEkedplydullamnganount
of silicone conpound deposited on a hard disk drive was examned in the

foll owi ng ngfdIee1ehle SKLEAIG §@@eﬁiQEcEm8nFH@§Sfﬁ€e Sk hﬁﬁ?mi‘ﬂhﬁin\ge
sheet wth the release sheet just after production was peeled off, “and

the pressurg sgnsiid Veagekesi ve surfaces of the pressure sensitive
adhesi ve sheet were adhered to each other. Then, this was cut into a

square of 2 f ed pressure sensitive
‘adhesi ve sh ei( V\ere&jﬂ%g&é% ’?%@éﬁ?(gl%#gﬁ%&g cfngéjm@&]box haV| ng an |nner

size of 20 x 11 1 nches hard di e h
surface cover hébsﬁ@%ﬁ—%ﬁ@&i%&eﬁm&eﬁlﬁi?tﬁareb%ihe SoshBetd i
closed with a lid, and the box s_bheing |l eft under the condl i on of 60C
and 250RH {ERS 3618256 SHaetSORFalRod AR EX M Ies AndiComRRTatd
operated. Then, the hard disk drive was taken out _of the bgx, and
an amount of silicone compound deposited on a hard disk drive

was examined in the following manner.

The release sheet of the pressure sensitive adhesive sheet
with the release sheet just after production was peeled off,
and the pressure sensitive adhesive surfaces of the pressure
sensitive adhesive sheet were adhered to each other. Then, this
was cut into a square of 20 x 1.0 cm. 200 samples of the thus
obtained pressure sensitive adhesive sheet were placed in a
stainless steel-made box having an inner size of 20 x 11 x 10
cm. A 3.5 inches hard disk drive from which its surface cover
had been removed was piaced in the box. Then, the box was closed
with a 1id, and the box was being left under the condition of

60°C and 25%RH for 30 days with a state that the hard disk drive

was belng operated.

Then, the hard disk drive was taken out of the box, and
an amount of the silicone compound deposited on the surface of
the magnetic head was measured as a count number of si}.icon per
minute using a wavelength dispersion type X ray analyzer (a

product of oxford Instruments Co.: trade name
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an amount of the silicone conpound deposited on the surface of 3 UL 2005
magneti c head was neasured as a count nunber of silicon per m nut %sﬁhgng
-wavel engt h di spersion type X ray anal yzer (a product of Oxford Instrunents
Co.: trade name 51 19 JUL 2006 "WDX-400") (nmeasurenent limt: 200 counts;
in the case of less than 200 counts, the presence or absence of silicone
conpound cannot be confirned due to influence of noise). The neasurenent
results of the adhesive force and the anount of silicone conpound
deposi t ed ar¥DEZh4RA") kmeasunemanhekimitABI2004 cdustst binl the Bage ¢f Jssshown
in Table 4, in the case of the pressure sensitive adhesive sheet obtained

i n Conpar at thenEx@0damnts | dhgepaevante of abddrmmefcoifoodfeesmpemodi t ed
on the magnetic head of the hard disk drive. Contrary to this, in the case

of each of thanotpbeseun€ismadi du¥etadirsiuensdest snebé@) ned i n Exanpl es,
silicone was not substantially deposited on the magnetic head of the hard

di sk drive. From the mbayeréménttseshithassbers &&E‘ééi\?@df&f‘@% AHE the
pressure sensitive adhesive sheets wth the rel ease sheets obtalne

I'n
oAaTP o5 VeBRoUAEY 1916800 SR BBEBEL RSl A spBuhAlA ek fULNE

addi tion, each of the pressure sensit hesive s e rel ease

sheet s obta | 1;16 d excellent releasability. | NDUSTRI AL
sheets bt ngsﬂE 7 B¥3ERiBaalidbrigd £

As shown in Table 4, in the case of the pressure sensitive
adhesive sheet obtained in Comparative Example, a large amount
of silicone compound was deposited on the magnetic head of the
hard disk drive. Contrary to this, in the case of each of the
pressure sensitive adhesive sheets obtained in Examples,
silicone was not substantially deposited on the magnetic head
of the hard disk drive.

From the above resulté, it has been confirmed that the
pressure sensitive adhesive sheets with the release sheets
obtained in Examples were very hard to give adverse effects to
a hard disk drive.

Inaddition, eachof the pressure sensitive adhesive sheets

with the release sheets obtained in Examples 1-16 had excellent

releasability.

INDUSTRIAL APPLICABILITY

As mentioned above, according to the present invention,
it is possible to obtain a pressure sensitive adhesive sheet
with a release sheet and a pressure sensitive adhesive sheet

that hardly give adverse effects to the environment in which
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As mentioned above, according to the present invention, it is possible to
obtain a pressure sensitive adhesive sheet wth a rel ease sheet add dUL 2005
. pressure sensitive adhesive sheet that hardly give adverse effects to the
environment in which 52 1 9 JUL 2005 the pressure sensitive adhesive sheet
is being used, particularly electronic instrunents such as hard disk
drives, can be obtained. In particular, if the releasing agent |ayer is
conposed of ol efin-based thernoplastic el astonmer and pol yol efin resin,
the effect &he@T&Igwifsersibivenihesivasheetoln beirgused, pagdicudariy t he
effect that hardly gives adverse effects to electronic instrunents such as
hard di sk deleefrosdcinsgtsumeaoss swch asshardidisk drives., dampbesbiadned.
sensitive adhesive sheet with a rel ease sheet wused for electrical or
el ectroni ¢ equi pmEnt parbipularnglf e red cpisdnguage €NBayeéy & adbpporedsheet
whi ch conprises a base and a pressure sensitive adhesive |ayer provided on

the base, tlo€ dbe£ihebagedothensylas il ellias tiome® 8hd holydief L eelaRe
wherein the content of silicone conmpound in the pressure sensitive

adhesive shegle ieEEHal of OcRbe118nte$91633Ap19AH Tan A éﬁiéﬁﬁéh?agﬁe

sheet renovably attached to the pressure sensitrve adhesive sheet,

rel ease shegiaad®Rh to'¢ne br¥elt! $A3% HISH P YIGek0HRL a0 Uedebidt b e

electronic instruments such as hard disk drives.

53



paper; and 15 (ii) a releasing agent |layer formed of a material cgntainin

an ol efi n-based thernopl astic el astoner and a pol yethyl ene resin, 1daibl 200
-resin synthesized using a transition netal catalyst or a netall ocene

catal yst said |ayer provided on the rel ease sheet base, the rel easing 20

agent |ayer being attached to the pressure sensitive adhesive |ayer of the

pressure sensitive adhesive sheet and being fornmed of a materi al

cont ai ni ng b%tanti | 1.y no. silicone conpound, wherein the count of
gener at ed pﬁiﬁi—e&@s—é&dﬁﬁé—%—'di ameter of 0.1 mor nore generated fromthe
25 pressure sensitive adhesive sheet with the rel ease sheet is equal to or

| ess than 100 particles/litre when neasured according to the Sem conduct or
Protection Appdr ReSSaF¢ Semserbize adhasiats ehaletAsssdi at e edomseNehez362.

30 2. The p ur. jtive, _ad [ t. W th.a release _sheet as
clainmed in éﬁggﬁimf%,ls%qe%r%r\é%taﬁe%gtsjt?\g%aci% gﬁcy er%l%g}el%ltdoﬁ:é’m cT):r:erdeﬁ1 means
t hat thebconkent giresisiirconensd thi¥e] Hdh28(YeC aiieetndihiinh hemprassy e

sensitive adhesive sheet is equal ar .less than 500 g/nR2. 3. The pressure
Sensitive alfes FOEROR AR o HESGHE Bt g Ik REP TR B 1.

wher ei n t he ta@DuRlsQf @RS HBERELAteY fHeMdd® PHETIWS 1$enSitd W adhesi ve
sheet at a tenperature of 85C for 30 mnutes is equal to or less than 20
g/ n2 lint-free paper, wherein the content of silicone compound
in the pressure sensitive adhesive sheet is equal to or
10 less than 100 pg/m*; and
(b)a release sheet removably attached to the pressure
sensitive adhesive sheet, the release sheet comprising
(1) a release sheet base formed from a lint-free
paper; and
15 (i1) a releasing agent layer formed of a material
containing an olefin-based thermoplastic elastomer and a
polyethylene resin, said resin synthesized using a
transition metal catalyst or a metallocene catalyst said
layer provided on the release sheet base, the releasing
20 agent layer being attached to the pressure sensitive
adhesive layer of the pressure sensitive adhesive sheet and
being formed of a material containing substantially no
silicone compound, wherein the count of generated particles
having a diameter of 0.1 pm or more generated from the
25 pressure sensitive adhesive sheet with the release sheet is
equal to or less than 100 particles/litre when measured
according to the Semiconductor Protection Apparatus and

Material International Associate Doc. No. 2362.

30 2. The pressure sensitive adhesive sheet with a release
sheet as claimed in claim 1, wherein the substantially no
silicone compound means that the content of silicone
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10 4. The pressure sensitive adhesive sheet according to any one p$§ JiLaRlls
1 to 3 wherein the rel ease sheet base fornmed by the lint-free paper has a
t hi ckness of 25-50 m 5. The pressure sensitive adhesive sheet with a
rel ease 15 sheet as clained in any one of clains 1 to 4, wherein the sum
of anmounts of NOX-, O -, P043-, K+, F, Na+ and Ca 2+ contained in the
pressure sensitive adhesive sheet is equal to or less than 20 ng/n2. 20 6.
The pressure _sensit gﬁpe3|ve sheet wit, 2 re ase sheet as clained in

any one of GCARNE ST En S A e iSiesovisuERYsEr ween

t he base an@rtq%ssp&§§§p@ﬁnpeaﬁhplve adhe5|ve Iayer 25 7. The pressure
sensitive adhesive sheet witha release sheet as clained in Caim6,
wherein the antistatic |ayer |ncludes at | east one antistatic agent
selected fr roup consi st.in ar hon bl ack, netal -based conductive

Wl& %
filler, metadl oxid& l%ss'S & S SRRTIEVE 1a|dl érlvﬁnc?hletetelwéé_‘t}%@nr:?de@&rﬁ ugat ed

conduct i e ROlteras 55 almed Jbl 2005 8., TH ries e Aensid ive adhesive
sheet with a release sheet as clained in daim®6, wherein the antistatic

layer is coRpesadest Fomhithe Hupselire mensli tévemadhie sgviedshas o atThe
pressure Se%%h%)e‘f% dhegis g sheal, wisfh nuecl 8A3% aﬁt%‘it 138 ¢! diJzed i any

one of d ai wherein the surface resisti the antls (o
layer is in20heq/adge of 1 x 109 - 1022 Q

10 4. The pressure sensitive adhesive sheet according to any

one of claims 1 to 3 wherein the release sheet base formed

by the lint-free paper has a thickness of 25-50 um.

5. The pressure sensitive adhesive sheet with a release

15 sheet as claimed in any one of claims 1 to 4, wherein the
sum of amounts of NO,, Cl7, P0O,*", K', F°, Na® and Ca?
contained in the pressure sensitive adhesive sheet is equal

to or less than 20 mg/m?.

20 6. The pressure sensitive adhesive sheet with a release
sheet as claimed in any one of Claims 1 to 5, wherein an
antistatic layer is provided between the base and the

pressure sensitive adhesive layer.

25 7. The pressure sensitive adhesive sheet with a release
sheet as claimed in Claim 6, wherein the antistatic layer
includes at least one antistatic agent selected from the
group consisting of carbon black, metal-based conductive
filler, metal oxide-based conductive filler and wn electron

30 conjugated conductive polymer.
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.10 10. The pressure sensitive adhesive sheet with a release sheet as
claimed in Claim1, wherein the weight ratio of the ol efin-based 1.9 JUL 2005
*thernopl astic elastoner with respect to a polyethylene resinis in the
range of 25:75 to 75:25. 15 11. The pressure sensitive adhesive sheet wth
a release sheet as clainmed in Claiml1, wherein the density of the

ol efi n-based thernopl astic elastoner is in the range of 0.80 to 0.90g/cnB.
56 8. The pressure sensitive adhesive sheet with a release
sheet as claimed in Claim 6, wherein the antistatic layer

is composed of a thin film of a metal or metal oxide.

5 9. The pressure sensitive adhesive sheet with a release
sheet as claimed in any one of Claims 6 to 8, wherein the
surface resistivity of the antistatic layer is in the range

of 1 x 10* - 10°? Q.

10 10. The pressure sensitive adhesive sheet with a release
sheet as claimed in Claim 1, wherein the weight ratio of
the olefin-based thermoplastic elastomer with respect to a

polyethylene resin is in the range of 25:75 to 75:25.

15 11. The pressure sensitive adhesive sheet with a release
sheet as claimed in Claim 1, wherein the density of the
olefin-based thermoplastic elastomer is in the range of

0.80 to 0.90g/cm’.
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