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pressure-sensitive adhesive tape or sheet which is useful
in hard-disk drives and to a release liner for use in the
adhesive tape or sheet.

BACKGROUND OF THE INVENTION

The release 1liners for use in pressure-sensitive
adhesive tapes are generally constituted of a release-liner
substrate and a release agent layer formed on the substrate.
Known as the release agent layer is one formed by applying
a silicone release agent and curing it. For example, in
double-sided pressure-sensitive adhesive tapes or the like,
the release liners coated with a silicone release agent and
having, formed thereon, a pressure-sensitive adhesive layer
comprising an acrylic pressure-sensitive adhesive are
included in examples of that release liner. However, such
a release liner coated with a silicone release agent has a
problem that when the pressure-sensitive adhesive tape is
used, part of the silicone compound contained in the
release liner remains adherent to the adhesive layer side
and thus contaminates the adhesive 1layer, resulting in

considerably impaired adhesive performance. In addition,



use of this kind of pressure-sensitive adhesive tape for fixing or other
properties in producing electronic appliances such as HDDs (nagnetic
recordi ng apparatus), especially in inner parts of such electronic
appliances, has a problemthat the pressure-sensitive adhesive tape causes
the corrosion of inner parts of the electronic appliances and operation
errors. This is because those parts of the adhesive | ayer which have been
contamnated wth the silicone conpound contained in the rel ease liner
serve as a siloxane gas source. On the other hand, release liners to which a
r el easi ngukenctfi obhhas kieeh ofiparessumetisensiddiiviey adhesiveortapeel fasse agent
such as that descri bed above are known. Exanples thereof include: ones
conpri si n§iaingel ease- bither supsepartiand dm el pasdukaper whiedtromptises a
| ow-density pol yethylene resin | ayer and has been formed on the substrate
by extruskbprliancestisgchhide HPRsH (magnethe | e§errdidm (ARG surface
oxi dation (see JP-B-51- 20205 (The term"JP-B" as used herein neans an
"exam nedeSPapanRd¥ pld'tehfmaﬁpll?%%ﬂﬁ oRT) R JPLACEreBigsaP{13ece®r m
"JP-A-U' as used herein neans an "unexam ned published Japanese utility
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parts of the adhesive layer which have been contaminated
with the silicone compound contained in the release liner
serve as a siloxane gas source.

On the other hand, release 1liners to which a
releasing function has been imparted without using a
silicone release agent such as that described above are
known. Examples thereof include: ones comprising a
release-liner substrate and a release layer which comprises
a low-density polyethylene resin layer and has been formed
on the substrate by extrusion laminating while inhibiting
the layer from undergoing surface oxidation (see JP-B-51-
20205 (The term "JP-B" as used herein means an "examined
Japanese patent application") and JP-A-U-63-85642 (the term
“JP-A-U” as used herein means an “unexamined published
Japanese utility model application”)); ones comprising a
release-liner substrate and a release layer formed thereon
by extrusion laminating which comprises a resin blend of
low-density polyethylene with a lowly crystalline

ethylene/propylene copolymer or lowly crystalline



et hyl ene/ butane - 1 random copol yner (see JP-B-57-45790 and JP-A-6-155687
(the term"JP-A" as used herein neans an "unexam ned publi shed Japanese
patent application")); and one which conprises a substrate and an ethyl ene
polyner release layer formed in a specific thickness ratio over the
substrate through an undercoat |ayer and which has a specific val ue of

out gassi ng anount (see JP-A-2003-127299). Also known is a technique in

whi ch a pressure-sensitive adhesive is caused to conformto surface
irregularities of a release |iner and thereby formrecesses and protrusions
on the suefthyd epfe/idvdgoreesls urandemsicdped vadresi 9eel alferB-fSor-45H0 pangose of
inparting a fine structure to the pressure- sensitive adhesive |ayer (see
JP- T- 9- 50423 Aaredt 13P6B 200 thesorgmn  ("PRcAler s JPsqd  dengidll @sdisn ABans a
"publ i shed Japanese transl ation of a PCT patent applicati on"))
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anot her rel ease agent are widely known. These release |iners are used as

pr essur e- $8Fsi Yhyeh &ﬂ%%ﬁ@%héet@%tl{aa%saafit eth a gHhydsie- Beh¥eFve
adhesive |l ayer is for med. t hereon in the s bseﬁygnt step. Pressure- ﬁensmlve

adhesi ve t& @?sﬁo L aYifde 9 “hé}ds}&ﬁ ]f’Fm)r%F%Oaﬁ}S?Fe
aut omat| Cc i cation h nec sttates no r cost I n
or der g%’ e q:ten 'It%ﬁ‘gotug%‘en? ra | erS?f" e%ﬁé’felronaf]ﬁl %{f“ac |sEasdr?ves and
ar e app' ' CPe c{‘v%phuse"%%d %&%[sdsefné Lrddli el sed NFEERSS063€1 855 b ency of
mass produt| n I's high-
Also known 1is a technique in which a pressure-sensitive
adhesive is caused to conform to surface irregularities of
a release liner and thereby form recesses and protrusions
on the surface of the pressure-sensitive adhesive layer for
the purpose of imparting a fine structure to the pressure-
sensitive adhesive layer (see JP-T-9-50423 and JP-T-2001-
507732 (The term "JP-T" as used herein means a “published
Japanese translation of a PCT patent application”)).
Furthermore, release 1liners employing a fluorochemical
release agent as another release agent are widely known.
These release liners are used as pressure-sensitive
adhesive sheets or tapes after a pressure-sensitive
adhesive layer is formed thereon in the subsequent step.
Pressure-sensitive adhesive tapes (or sheets) for
hard-disk drives (HDDs) are applied by automatic machine
application, which necessitates no personnel cost, in order
to cope with the recent rapid cost reduction in hard-disk

drives and are applied at a high speed in order to further

increase the efficiency of mass production. In this high-



speed automati c machi ne application, an operation is first conducted which
conpri ses holding a pressure-sensitive adhesive tape on an air suction
table by air suction on the base side (the side opposite to the pressure -
sensitive adhesive |ayer, or the back side) of the tape, stripping the

rel ease liner fromthe tape thus held, and applying the tape to a hard-disk
drive. In this operation, in case where the air suction is too strong, not
only the pressure- sensitive adhesive tape itself becones rugged, resulting
in a considerably inpaired appearance, but also airtightness, which is one
of the fumsrieeshsawiomeebsumachspasiprplé caddbasi e tepesatoenhasdfdirsit dri ves
(HDDs), is inmpaired. Because of this, air suction can be conducted only
when t he qgeowiirctsfd aivhiselet | @pmpBiss t Neohdimgun®nepeesanyereeaisitive
Consequentlgggi'n such hi gh-speed strigping, t he peel force necessary for
stri ppi ng AMETgIdRPe ierad rdhy tFeCtppstpre-b¥ensrt PYetagResSPvébeape (or
sheet) for hard-disk drives (HDDs) is required to be |ower than the m ni num
necessar y 457 e Sdl€ai A thEct Fore TORRODEESR & c&hrovBRFeERYRS~FRESAIA VEUCt i on

force is 0.3 N.50 or | ower %n tﬁrng of. . the fe%& force of the rel ease
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angl e of 800. JIncidentally._ a release liper i own_i.n_which_th rel ease
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where the air suction is too strong, not only the pressure-
sensitive adhesive tape itself becomes rugged, resulting in
a considerably impaired appearance, but also airtightness,
which 1is one of the functions of pressure-sensitive
adhesive tapes for hard-disk drives (HDDs), is impaired.
Because of this, air suction can be conducted only when the
power of air suction is on the minimum necessary level.
Consequently, in such high-speed stripping, the peel force
necessary for stripping the release liner from the
pressure-sensitive adhesive tape (or sheet) for hard-disk
drives (HDDs) 1s required to be lower than the minimum
necessary force of air suction. This peel force lower than
the air suction force is 0.3 N/50 mm or lower in terms of
the peel force of the release liner stripped under the
conditions of a peel rate of 1 m/min and a peel angle of
180°.

Incidentally, a release liner is known in which the
release layer has surface irregularities so as to reduce

peel force (see JP-A-2002-219778). However, the release



agent enployed in this related-art release |liner having surface
irregularities is not a polyolefin resin but a silicone resin, fluororesin,
or the like. Furthernore, precision electronic appliances including HDDs
(magnetic recording apparatus) are susceptible to static electricity. In
case where static electricity generates in an HDD production step, there is
the possibility that troubles m ght be aroused in the appliances by the
static electricity. However, anong the release liners to which a releasing
function has been inparted without using a silicone release agent, the

rel ease | rgens hervphgyadr elreatbis| ayelatedpartsi mpleass yoiakim haying for
exanpl e, do not show a satisfactory releasing function in application to
pr essur e- sexsipcey el ntReylass thasi nks hingit t ackbebselehtn resigsi batte a peel
force higher than the air suction force. These release |liners are not
usabl e i nSRilgRoSe&@sistr ifPIITPURF N AR IRt il ¥fichi ne. Furthernore, part
of the pressure-sensitive adhesive is transferred to the release |ayer

upon stripping or FURENSITATSing REFR TN r e SHATTORISUI se®BPH BRFRY
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electricity generates in an HDD production step, there is

the possibility that troubles might be aroused in the
appliances by the static electricity.

However, among the release 1liners to which a
releasing function has been imparted without using a
silicone release agent, the release liners having a release
layer comprising a polyolefin resin, for example, do not
show a satisfactory releasing function in application to
pressure-sensitive adhesives having high tackiness and
necessitate a peel force higher than the air suction force.

These release liners are not usable 1in high-speed
stripping by an automatic machine. Furthermore, part of
the pressure-sensitive adhesive 1is transferred to the
release layer upon stripping or the stripping operation
results 1in pulse stripping (so-called T"stick slip").
Consequently, the pressure-sensitive adhesive layer comes
to have a rough surface and, hence, the performance
originally possessed by the pressure-sensitive adhesive

layer cannot be effectively exhibited.

On the other hand, the release liners employing a



fl uorochem cal rel ease agent are satisfactory with respect to snooth
stripping fromthe pressure- sensitive adhesive |ayer. However, because
these release liners are highly expensive, use thereof nmakes it inpossible
to cope with the demand for material cost reduction which acconpanies the
recent trend toward cost reduction in hard-disk drives. Furthernore, when
general pressure-sensitive adhesive tapes or sheets are used, there are
cases where stripping the release liner causes static buildup. There has
been the possibility that a mnute current which flows in this case m ght
arouse tr dlhicedhenpred srehea$echgent c areppla tasdes: t SYVMARYh OFe$HECt

| NVENTI ON Accordi ngly, an object of the inventionis to provide a release
| i ner havitey smeetbasetiprmahifthme dihdepressurieyFensidriateedafhemive
pressure-sensitive adhesive |ayers wthout the necessity of using a
silicone Aevedse ajeneven, thrcaudeatbeFgydelenfit t b1ipesei dren highly
pressure-sensitive adhesive tape or sheet enploying the release |liner.
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Furthermore, when general pressure-sensitive
adhesive tapes or sheets are used, there are cases where
stripping the release liner causes static buildup. There
has been the possibility that a minute current which flows
in this case might arouse troubles in precision electronic
appliances.

SUMMARY OF THE INVENTION

Accordingly, an object of the invention is to
provide a release liner having a release layer which can be
smoothly separated from pressure-sensitive adhesive layers
without the necessity of using a silicone release agent in
the release layer, and to provide a pressure-sensitive
adhesive tape or sheet employing the release liner.

Another object of the invention is to provide a
release liner which is effective in reducing the wvoltage
level for the static buildup occurring when the release
liner is stripped from pressure-sensitive adhesive tapes or
sheets, and to provide a pressure-sensitive adhesive tape
or sheet employing this release liner.

Still another object of the invention is to provide



a pressure-sensitive adhesive tape or sheet which, when applied to a
har d- di sk drive, does not foul the hard-disk drive and can be applied by a
"hi gh-speed autonmatic machine application system' even when the
pressure-sensitive adhesive |ayer has high tackiness, and which is hence
useful for hard-disk drives, and to provide a release liner for use in this
pressure-sensitive adhesive tape or sheet. The present inventors mde
intensive investigations in order to acconplish those objects. As a result,
they have found that when a release liner having a release layer which is
consti t ut ed mfessypod yadresi nivesiadhesl yas tapespeci fsheedur whcehshapeens used
as the release liner of a pressure-sensitive adhesive tape or sheet, then
the rel easppliaglettocan hardndbshl Yriwgar atass freom £huelprides hardedsski ve
adhesi ve | ayer without the necessity of using a silicone release agent in

t he rel ead€lvayapd FRnhke BEPAilfdr thed '@t sHead \wHrema ke graghine-
sensitive adhesive tape or sheet is applied to a hard-disk drive, it does
not foul BRBLiRaL4ORHI sISHFESR" anBVEEn B eihpl FBE bPLESH Ef-SPetttl %t omat i ¢
machi ne application systemd due tqQ the specific release |ayer. The
inventiongﬂ5§sb¥8n 3 Fet%ﬂsbiyéﬁloﬁa S n&PﬁgsWENEHeI§? tR@"FRventi on

provides a rel ease |liner., conprjsing a re]ease |ayer constituted of at |east
one ponBF@?PE ?8§ih?rﬁﬁgﬁégﬁdfﬁg eléﬁ§L Chfﬁpqéﬂésﬁu? qpse liner
irreQU|ar%EkeESe7in this pressure-sensitive adhesive tape or sheet.

The present inventors made intensive investigations
in order to accomplish those objects. As a result, they
have found that when a release liner having a release layer
which 1s constituted of a polyolefin resin and has a
specific surface shape is used as the release liner of a
pressure-sensitive adhesive tape or sheet, then the release
layer can be smoothly separated from the pressure-sensitive
adhesive layer without the necessity of using a silicone
release agent in the release layer. It has been further
found that when this pressure-sensitive adhesive tape or
sheet is applied to a hard-disk drive, it does not foul the
hard-disk drive and can be applied by a "high-speed
automatic machine application system" due to the specific
release layer. The invention has been completed based on
these findings.

Namely, the invention provides a release liner

comprising a release layer constituted of at least one

polyolefin resin, wherein the release layer has surface

irregularities.



In the release |liner of the invention, the surface irregularities of the
rel ease | ayer preferably are constituted of recesses and protrusions which
are irregularly different in shape and have been disposed in irregular
arrangenment. The rel ease | ayer preferably has a surface roughness Ra of 1-3
pm The polyolefin resin constituting the release |ayer preferably is at

| east one polyolefin resin selected fromthe group consisting of

pol yet hyl enes, pol ypropyl ene, pol ybutenes, poly(4-nethyl-I- pentene) , and
copolynmers of ethylene with one or nore a- ol efins having 3-10 carbon atons.
The rel ease |iner Inprtdfeeregligpimsl bnednsfi thei dmvantineh the serEase | ayer
has been superposed over a substrate directly or through one or nore other
| ayers. THELegUdadd hiafer pfef dhidl yrRAS2ER ant3I¥R%t | Pref@r@bloh. FBes

rel ease liner preferably has a substrate _and an antistatic_ | ayer disposed
on at | eaSPNGTe ited of Oft heTEBEFRAL e A | n PUREF TRt e VPR antFStati c
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having a pressinessensitive adhesiye, Layel, wherein Lhe release, Liner

descri bed *&56Ve lr‘-f‘as Heeh gsuper posedeon fig Sr e8dGFe FSeni 1AV e alfiesive
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constituting the release layer preferably is at least one
polyolefin resin selected from the group consisting of
polyvethylenes, polypropylene, polybutenes, poly(4-methyl-1-
pentene), and copolymers of ethylene with one or more a-
olefins having 3-10 carbon atoms. The release liner
preferably has a constitution in which the release layer
has been superposed over a substrate directly or through
one or more other layers.

The release 1liner preferably has an antistatic
function. This release liner preferably has a substrate
and an antistatic layer disposed on at least one side of
the substrate or in the substrate. The antistatic layer
preferably is a metal foil layer or a vapor-deposited metal
layer.

The invention further provides a pressure-sensitive
adhesive tape or sheet having a pressure-sensitive adhesive
layer, wherein the release liner described above has been
superposed on the pressure-sensitive adhesive layer in such

a manner that the pressure-sensitive adhesive layer is in

contact with the release layer.



In this pressure sensitive adhesive tape or sheet, the pressure-sensitive
adhesive layer is preferably constituted of an acrylic pressure-sensitive
adhesive. Furthernore, the pressure- sensitive adhesive tape or sheet
preferably has a constitution conprising the pressure- sensitive adhesive

| ayer fornmed by applying a pressure- sensitive adhesive to a supporting base
and the release liner lamnated to the pressure-sensitive adhesive | ayer.
The pressure- sensitive adhesive tape or sheet of the invention is suitable
for use as a pressure- sensitive adhesive tape or sheet for hard-disk
drives. BRI EF DESGR FFHIGN RT3 ORAGR NESL Fegadhesd ve diarp apfmehee§ect i onal
view illustrating part of one enbodinent of the release liner of _the

i nvent i on.thE gsPr2asHRE8BNEL & 1YRagradiesi ¥eseckd¥fial ViSewsPTPFRPEEPLYt i ng
part of other enbodijpents of the release liner of the invention. Figs. aA

C g
and 3B ar SWSIGARRR | Ce@n o XhiEhs PFIIRET 2t MY pa¥e ofdBEFEVeot her
enbodinen&s f Lhe relegse |iner of the.'gvent5§g.‘Figﬁi 4A and_4B are
di agr anma iud‘"%‘&?[}oorr?dl SWRTEPPYEST PEYPhGt Par BOOFSEXapIEE ofF Shee
pressure-sensd ti aghesiye tape .& .sheets) emplgying, rel ease | iners
accordingqﬁgﬁ §§$¥&en “on FFB@?%é 8%%%“5808%8 g?ég%an%a icpsénggﬁal Vi ews
9 sensitive adhesive layer formed by applying a pressure-

sensitive adhesive to a supporting base and the release

liner laminated to the pressure-sensitive adhesive layer.
The pressure-sensitive adhesive tape or sheet of

the invention is suitable for use as a pressure-sensitive

adhesive tape or sheet for hard-disk drives.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagrammatic sectional view
illustrating part of one embodiment of the release liner of
the invention.

Figs. 2A and 2B are diagrammatic sectional views
illustrating part of other embodiments of the release liner
of the invention.

Figs. 3A and 3B are diagrammatic sectional views
illustrating part of still other embodiments of the release
liner of the invention.

Figs. 4A and 4B are diagrammatic sectional views
illustrating part of examples of pressure-sensitive
adhesive tapes (or sheets) employing release liners
according to the invention.

Figs. 5A and 5B are diagrammatic sectional views



illustrating part of other exanples of pressure- sensitive adhesive tapes
(or sheets) enploying release liners according to the invention.
Description of Reference Nunerals and Signs | substrate (rel ease-liner
substrate) |a substrate (release-liner substrate) |b substrate
(rel ease-liner substrate) 2 undercoat |ayer 3 release |ayer having surface
irregularities (surface-irregular release |layer) 4 release liner 4a
rel ease liner 4b release liner 4c release |liner 4d release liner 5
pressure-sensitive adhesive |ayer 6 supporting base (supporting base for
pressur e- iddnsitiriavd rgyd hest v e offapehefr perssplessefSi preogsadbesensitape 7a
pressure-sensitive adhesive tape 7b pressure-sensitive adhesive tape 7c
pressur e- selisistiivee atidess ve (bape steeti)i st embéovaper DENAEAED DESTRFPTI ON OF
THE I NVENTI ON The invention will be explained belowin detail by reference
to draw ngeaersondl e ttdherdaventiqme drawi ngs, 10
Description of Reference Numerals and Signs
1 substrate (release-liner substrate)
la substrate (release-liner substrate)
1b substrate (release-liner substrate)
2 undercoat layer
3 release layer having surface irregularities
(surface-irregular release layer)
4 release liner
4a release liner
4b release liner
4c release liner
4d release liner
5 pressure-sensitive adhesive layer
6 supporting base (supporting base for pressure-
sensitive adhesive tape)
7 pressure-sensitive adhesive tape
7a pressure-sensitive adhesive tape
7b pressure-~sensitive adhesive tape
7c pressure-sensitive adhesive tape

8 antistatic layer

DETAILED DESCRIPTION OF THE INVENTION

The invention will be explained below in detail by

reference to drawings according to need. In the drawings,

io



| i ke menbers or parts are sonetines designated by like nunerals or signs.

[ Rel ease Liner] Fig. 1 is a diagrammatic sectional view illustrating part

of one enbodi nent of the release liner of the invention. In Fig. 1, nuneral
1 denotes a substrate (release-liner substrate), 2 an undercoat |ayer, 3 a
rel ease |l ayer having surface irregularities (often referred to as "surf
ace-irreqgqular release layer") , and 4 a release Iliner. The release liner 4
shown in Fig. 1 is constituted of a substrate 1, an undercoat |ayer 2
formed on one side of the substrate 1, and a surface-irregul ar rel ease

| ayer 3 fldkeedmembehe wilemsgdts | ayer somghbmesr fdgsignatedulbar likkease

| ayer 3 is made of a polycolefin resin and has surface irregularities (has
a surf ace i¥Maretlsr ©TvisgrSrregul arities). Namely, the release liner 4 has a
release layer 3 which is constituted of a polyolefin resin and has surface
irregularities. SilRedepse fdinedsle | ayer of the release liner of the
invention is constituted _of a polyolefin resin as shown above, this rel ease
liner, even when &<&d foﬁ'thé‘gurﬁhcedﬁﬁQﬁ%ﬂﬁ?%hcof SePFEeRAt e- SRSt i ve

adhesi ve |I. free er of a_sjlicon in%rgdient erived
e

froma. sHRidRELee ydh T (HIPGHIELr 5 oHar  TRLoBRReLt U8 Phyer  In
addi tion, gt hough the, rel gasq.]ayey of,the..ref egag liter, i su60pshLuted of
not a silicone release " 11
(release-liner substrate), 2 an undercoat layer, 3 a
release layer having surface irregularities (often referred
to as "surface-irreqular release layer"), and 4 a release
liner. The release liner 4 shown in Fig. 1 is constituted
of a substrate 1, an undercoat layer 2 formed on one side
of the substrate 1, and a surface-irregular release layer 3
formed on the undercoat layer 2. The surface-irregular
release layer 3 is made of a polyolefin resin and has
surface irregularities (has a surface structure with
irregularities). Namely, the release liner 4 has a release
layer 3 which is constituted of a polyolefin resin and has
surface irregularities.

Since the release layer of the release liner of the
invention is constituted of a polyolefin resin as shown
above, this release liner, even when used for the surface
protection of a pressure-sensitive adhesive layer, is free
from the transfer of a silicone ingredient derived from a
silicone release agent to the pressure-sensitive adhesive

layer. In addition, although the release layer of the

release liner 1s constituted of not a silicone release

11



agent but a polyolefin resin, the release |ayer can be snoothly separated
fromthe pressure-sensitive adhesive |ayer because the rel ease | ayer has
surface irregularities. Specifically, when the release liner of the
invention is used for the protection of the pressure- sensitive adhesive
| ayer of a pressure-sensitive adhesive tape or sheet for hard-disk drives,
the 180" peel force required for the release liner to be peeled fromthe
under |l yi ng pressure-sensitive adhesive layer (pulling rate, 1 mmn;
230Cx60% RH) can be reduced to 0.3 (N 50 nun) or lower [preferably 0.25
(N150 mm) agertowbnt nor eodneflafdlsl yreelin, (N5 melemsd oheyer Gsedpgent |y,
the follow ng effects are brought about. Wen the release liner is used for
t he prote@nanthlyf tsePaiateslr dreansithey erigheyirec seagaitizle aaghesivee-
sensitive adhesive tape or sheet for hard-di sk drives, the o
pressur e- Sa¥8n iRrCHIFR stV Falersoflaver prassapefaensi rregulaghrédrde tape
or sheet for hard-disk drives is protected wth the release |ayer
constituted of a pERSFIETH hesi nWheronddGuentPyeaffien Limer ta‘bé otP&heet is
applied to a hard- dissk drive, the hard-disk drive does not suffer fouling
by a sili*dBRPGIRI ediSent'SeFn 585i t FoR, RARTEIEN t EssHFESSEERSi ti ve
adhesi ve Isaé/nesri h'avs hjagg ts?‘%ki Rer tgP al ¢ eeasseull“ YE&n V\{-Elhvc\ami %Fetsri]%e
pressure - S e®a ﬁesl e aP’ay_er I's prpo ected can He-shbo y“Separat ed
fromthe gressyre-Sens teye adhesiyesd ayetvRy, 2 fHahi1sseedau oFtie 12

required for the release liner to be peeled from the

underlying pressure-sensitive adhesive layer (pulling rate,

1 m/min; 23°Cx60% RH) can be reduced to 0.3 (N/50 mm) or

lower [preferably 0.25 (N/50 mm) or lower, more preferably

0.2 (N/50 mm) or lower].

Consequently, the following effects are brought

about. When the release liner is used for the protection

of the pressure-sensitive adhesive layer of a pressure-

sensitive adhesive tape or sheet for hard-disk drives, the

pressure-sensitive adhesive layer of the pressure-sensitive

adhesive tape or sheet for hard-disk drives is protected

with the release layer constituted of a polyolefin resin.

Consequently, when this tape or sheet is applied to a hard-

disk drive, the hard-disk drive does not suffer fouling by

a silicone ingredient. In addition, even when the

pressure-sensitive adhesive layer has high tackiness, the

release layer with which the pressure-sensitive adhesive

layer is protected can be smoothly separated from the

pressure-sensitive adhesive layer by a high-speed automatic
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machine in application to a hard-di sk drive because the release |ayer has
surface irregularities. Consequently, even in the case where a "high-speed
automati c machine application systenf which is a systemfor application by
a high-speed automatic machine is used, the release liner can be fully
satisfactorily stripped fromthe pressure- sensitive adhesive |ayer by the
hi gh- speed autonatic machine. The operation for application to hard-di sk
drives can be conducted at an excellent operating efficiency. it is
therefore possible to attain the autonati zation of application of a

pr essur e- maehsnkl vien adipediiveatiigpe be shebtrdadd sko duivdebeatatmen the nass
production of hard-disk drives, a reduction of the cost thereof, etc. As
the presswedeasenslayee dwtessusfhaperivfeghbarptiessur e-Corasauentludhesi ve
tape or sheet for hard-disk drives, a pressure - sensitive adhesive |ayer
whi ch has evean iwt itheedasiet hehebecan Udigedpehte puésgatac seashinge
adhesive layer to be used is not limted at all. It is a matter of course
that the PEPddsSetiLPerSYSRR| VML 1poPySVELER o RRRL1FRCIN B¥ed| i ner
exerts no_adverse influence on the pressure-sensitive adhesive properties

of the pPégbaskesehdutame Hdh@aIE e s hecths oreheR e af sReT dFRles. The

rel ease !'ners% not_ga%ti%glgglﬁllinihgg as Iog? as Hﬁggpggrises a rel ease
| ayer whi OF i ti tatadt 26+ 4t Weadtt o b1 ybF &Fi n i PERTSHES "sur face
13 sensitive adhesive layer by the high-speed automatic
machine. The operation for application to hard-disk drives
can be conducted at an excellent operating efficiency. It
is therefore possible to attain the automatization of
application of a pressure-sensitive adhesive tape or sheet
and to further attain the mass production of hard-disk
drives, a reduction of the cost thereof, etc.

As the pressure-sensitive adhesive layer of the
pressure-sensitive adhesive tape or sheet for hard-disk
drives, a pressure-sensitive adhesive layer which has been
utilized hitherto can be used. The pressure-sensitive
adhesive layer to be used is not limited at all. It is a
matter of course that the release layer comprising a
polyolefin resin in the release liner exerts no adverse
influence on the pressure-sensitive adhesive properties of
the pressure-sensitive adhesive tape or sheet for hard-disk
drives.

The release liner 1s not particularly limited as

long as it comprises a release layer which is constituted

of at least one polyolefin resin and has surface

13



irregularities (surface-irregular release |layer). The release |ayer need
not have one or nore |ayers other than the surface -irregular rel ease | ayer
(e.g., a substrate, undercoat |ayer, and antistatic |ayer). For exanple,
the release liner may have a constitution conprising an undercoat |ayer
and a surface-irregular release |ayer which have been fornmed in this order
on a substrate as shown in Fig. 1. Alternatively, the release |liner my
have a constitution conprising a substrate and a surface-irregular release
| ayer forned on the substrate as shown in Fig. 2A, or nmay have a
const i t ut ieregodsirdtiirg of (suriadacierregulmn| areleheaselhgge) .al onthas shown
in Fig. 2B. Furthernore, the release liner may have a constitution
conpri si ngedreasat i 1ty cnéagenptulderecaatte | ayemprand aysans aseherr egahar
rel ease | ayer which have been formed in this order on a substrate as shown
in Fig. 3Aheorsun§ahavérragudast i reteanecomyesi g -an undersehstrayer and a
surface- irregular release |ayer which have been forned in this order on a
subst r at e URG@ETSP3N AN Bt aBPe [EEs taisidel agerkhowlorn Fiamp by, thgs. 2A
and 2B are diagrammatic sectional views illustrating part of other
embodi menf§168Se hel IMG%adtrY | nBRVEf Phe GMMFHESHON n FIBRELSWANI2DB, 4a
and 4b each denote rel ease liner,_and 1 and 3 have the iane nmeani ngs as

e

def i ned aBBFer Ratel\PYSF @ithtiesSH FAMHstTRE M THADE 52 USEurPAcR-

(rregular rel eqee | ayer, i Tue qelensg Liver 42 shown in Fig 280s
1

Fig. Alternatively, the release liner may have a
constitution comprising a substrate and a surface-irregular
release layer formed on the substrate as shown in Fig. 23,
or may have a constitution consisting of a surface-
irregular release layer alone as shown in Fig. 2B.
Furthermore, the release 1liner may have a constitution
comprising an antistatic layer, undercoat 1layer, and
surface-irregular release layer which have been formed in
this order on a substrate as shown in Fig. 3A, or may have
a constitution comprising an undercoat layer and a surface-
irregular release layer which have been formed in this
order on a substrate having an antistatic layer inside as
shown 1in Fig. 3B. Figs. 2A and 2B are diagrammatic
sectional views illustrating part of other embodiments of
the release liner of the invention. 1In Figs. 2A and 2B, 4a
and 4b each denote a release liner, and 1 and 3 have the
same meanings as defined above. Namely, 1 denotes a

substrate and 3 denotes a surface-irregular release layer.

The release liner 4a shown in Fig. 2A is constituted of a

14



substrate 1 and a surface-irregular release layer 3 directly forned on one
side of the substrate 1. The release liner 4b shown in Fig. 2B is
constituted of a surface-irregular release |layer 3 alone. Figs. 3A and 3B
are diagrammatic sectional views illustrating part of still other

enbodi nents of the release liner of the invention. In Figs. 3A and 3B, |a
and | b each denote a substrate (rel ease-liner substrate) , 8 denotes an
antistatic layer, and 4c and 4d each denote a release liner. Nunmerals 1, 2,
and 3 have the sanme nmeani ngs as defined above; 1 denotes a substrate, 2 an
under coat dubyinatand B aan8ur haceurfae@Hiairagrllease deleise Theayekease | i ner
4c shown in Fig. 3A is constituted of a substrate 1, an antistatic |ayer 8
formed ondinectilde @brineel sohsteomee dide amfundbecoatbkayete? 1or netihen the
antistatic layer 8 and a surface-irregular release |layer 3 fornmed on the
under coat rdlapere 21itke r4dh eadeun nén JEighod® | nsFicpnBBi tetedonrst i &aut ed of
a substrate la, an antistatic layer 8 forned on one side of the substrate

| a, a substurfieeceti fregdwrreldmsantayentd cerlayer 8, an undercoat |ayer 2
formed on one side of the substrate 1b, and a surface -irregul ar rel ease

| ayer 3 formed onFilgs -.undlr ot BRyare dimgrammatier epatdorRdl edsewsayer)
As stated above, the surface-irreqular release |ayer is constituted of at

| east one igdpdirertiing st aferstnll Lther gekedingebs ahdthasrsliepaee

irregularities. 15 i ] .
liner of the invention. In Figs. 3A and 3B, 1la and 1b each

denote a substrate (release-liner substrate), 8 denotes an
antistatic layer, and 4c and 4d each denote a release liner.
Numerals 1, 2, and 3 have the same meanings as defined
above; 1 denotes a substrate, 2 an undercoat layer, and 3 a
surface-irregular release layer. The release liner 4c
shown in Fig. 3A 1is constituted of a substrate 1, an
antistatic layer 8 formed on one side of the substrate 1,
an undercoat layer 2 formed on the antistatic layer 8, and
a surface-irregular release layer 3 formed on the undercoat
layer 2. The release liner 4d shown in Fig. 3B is
constituted of a substrate la, an antistatic layer 8 formed
on one side of the substrate la, a substrate 1b formed on
the antistatic layer 8, an undercoat layer 2 formed on one
side of the substrate 1b, and a surface-irregular release
layer 3 formed on the undercoat layer 2.

(Surface-Irregular Release Layer)

As stated above, the surface-irregular release
layer 1is constituted of at least one polyolefin resin

serving as a release agent and has surface irregularities.
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Exanpl es of the polyolefin resin constituting the surface- irregular release
| ayer include polyethylenes (e.g., |low density polyethylene, |inear

| ow- density pol yet hyl ene, pol yethyl ene produced by the netall ocene catal yst
process, mediumdensity polyethyl ene, and hi gh-density pol yethyl ene),

pol ypr opyl ene, pol ybutenes [e.g., poly (1l-butene) ] , poly(4-

nmet hyl -1 -pentene), and a-olefin copolyners [e-g., copolyners of ethylene
with one or nore a-olefins having 3- 10 carbon atons (often referred to as
"et hyl ene/ a-ol efin copolyners”) and copol yners of propylene with one or
nore a- oExbhimpd eBaWgtHe 1Porasbefiiat ers ihoidoas tridfudrired tloe asurface-
"propyl ene/ a-ol efin copolyners”)]. OQther usable olefin resins include

copol yner s rekegeilbyl erncslendd dageor immrleide ngokdethyieneher(d.tan alowef i ns
[e-g., ethyl ene/unsa turated carboxylic acid copolyners such as

et hyl ene/ denglity a@al yopwlens s ( EMdpaand 1oetidgnevidinethatygthylened

copol yners (EMAA); iononers; ethylene/(nmeth)acrylic ester copolyners such
as et hyl eediethiylensc Breducedpey y e smegpfyoeedetdntial vl ybreeesdpol yners
(EEA), and ethyl ene/ methyl nethacrylate copolyners (EVMMA); ethyl ene/vinyl
acet at e cHsSiyReAeNEEW) Polaiairetigieonand did dhutdemol by apel yaeh ¥l eng)ch
polyolefin _resins_can be used alone or in conmbination of two or_nore

t her eof . PRLYRECBYHENCen A WP EFERET 0pBH §rrer PUYIIoRERS)F BRehY(4he with

at least one asolefin having 3-10 carbon, 16

copolymers [fe.qg.,
copolymers of ethylene with one or more a-olefins having 3-
10 carbon atoms (often referred to as "ethylene/a-olefin
copolymers") and copolymers of propylene with one or more
a-olefins having 4-10 carbon atoms (often referred to as
"propylene/a-olefin copolymers")]. Other usable olefin
resins include copolymers of ethylene with one or more

ingredients other than a-olefins [e.qg.,

ethylene/unsaturated carboxylic acid copolymers such as

ethylene/acrylic acid copolymers (EAA) and
ethylene/methacrylic acid copolymers (EMAA) ; ionomers;
ethylene/ (meth)acrylic ester copolymers such as
ethylene/methyl acrylate copolymers, ethylene/ethyl

acrylate copolymers (EEA), and ethylene/methyl methacrylate
copolymers (EMMA); ethylene/vinyl acetate copolymers (EVA) ;
and ethylene/vinyl alcohol copolymers]. Such polyolefin
resins can be used alone or in combination of two or more
thereof.

In the ethylene/a-olefin copolymers (copolymers of

ethylene with at least one a-olefin having 3-10 carbon
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atons), the a-olefin having 3-10 carbon atons preferably is at |east one
a-olefin (conononer) selected fromthe group consisting of propyl ene,

1- but ene, 1-hexene, 4-nethyl-l- pentene, and 1-octene. Consequently,
exanpl es of the ethylene/a-olefin copolyners include ethylene/propyl ene
copolynmers and ethylene/ 1 -butene copolyners. In the propylene/a-olefin
copolyners, the a-olefin having 4-10 carbon atons preferably is at |east
one a-olefin (conmononer) selected fromthe group consisting of 1-butene,

1- hexene, 4-nethyl-I-pentene, and 1-octene. Consequently, exanples of the
pr opyl eneledouisef,i theopolodmafrion imrivde 3 prOpyadpert 1abomenerebpobphEr §s
Preferred exanples of the polyolefin resin are polyethylenes (in
particul amt |lerst Poe dgediefyin porgreenghenke saderdadddmrsim ythwl gephyl ene),
pol ypropyl ene, pol ybut enes, poly(4-nethyl-|-pentene), and ethyl ene/a-

ol ef i n cogenFkstsng t of s REPRYIGPey Prdfiena) t 4 -hexeae, | éavethkd-&thyl ene
polyners selected fromlinear | ow density polyethylene, |owdensit

pol yet hyl &@tensy &yl dn@hBi%efin EBb%F?HEP%?YTheeéﬁﬁ?Féﬁe g6l yiBes
preferably at |easf include |linear |owdensity polyethylene. Especially

pr ef er abl B thYHRB SR &I ol 9%?@@ﬁ5ﬁudéﬁqlﬁ%ﬂ£ | $hpdLeee ProBy¥LeBehyi ene

o0, e MeamRRnent and TUti oL LSl e e densjeol vet iyleng and an

inC|Udeliﬁ?%%&lé%é/a—olefin copolymers, the a-olefin having 4-10
carbon atoms preferably is at least one a-olefin
(comonomer) selected from the group consisting of l-butene,
l-hexene, 4-methyl-l-pentene, and l-octene. Consequently,
examples of the propylene/a-olefin copolymers include
propylene/l-butene copolymers.

Preferred examples of the polyolefin resin are
polyethylenes (in particular, linear low-density
polyethylene and low-density polyethylene), polypropylene,
polybutenes, poly (4-methyl-1-pentene), and ethylene/a-
olefin copolymers. It is especially preferred to use at
least two ethylene polymers selected from linear low-
density polyethylene, low-density polyethylene, and
ethylene/a-olefin copolymers.

The ethylene polymers preferably at least include
linear low-density polyethylene. Especially preferably,
the ethylene polymers include linear low~-density
polyethylene as the main component and further include low-

density polyethylene and an ethylene/a-olefin copolymer.

In the case where the ethylene copolymers include linear
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| ow-density pol yethyl ene as the main conponent and further include

| ow-density pol yethyl ene and an et hyl ene/ a-ol efin copolyner, the
proportions of these polyners are not particularly limted. However, it is
preferred that the amounts of the |owdensity polyethyl ene and the

et hyl ene/ a- olefin copolyner are, for exanple, 0-25 parts by wei ght and
30-300 parts by weight, respectively, per 100 parts by weight of the |inear
| ow- density pol yet hyl ene. When the proportions of the constituent polyners
are outside these ranges, there are cases where troubles arise, such as an
i npai red riedweadingi tyinpbloetagliendsalsf itheeniaiml| dabpbhéyt badprfaditiarg t he

|l i near | ow density pol yethyl ene, the conononer ingredient(s) to be used

t oget her wvindiluds h}berdenan tire sl yethyl ard eaned. arks pébiydleng /jor-eflefried are
1- hexene and 1-octene. Polyolefin resins including the ethyl ene polyners
can be eastdgolniner nedthy kpoepontibonds afi ngheakt abbyymeglsectee® cavedi ti ons
i ncl udi ng pol ynerization reaction conditions and conditions for subsequent
puri fi cat ira¥tractavhat ilaml teshner BPueverodddt siamprsdenrnst thathdhare.
The surface-irregul ar rel ease | ayer has_recesses and protrusions (jin

par ti cul araMYmhes rekeSResl aradep? bEY uBPLKS Fh¥h P Re28dr fthee ethd anedésses and
protrusions, forned on the surface irre u#ar rel ease | ayer may be ones

whi ch al | MR 1 HOPRAEMChapES or F9Fi 1B B yORdvePRRESs hfe Wetght and
30-300 parts by weight, respectively, per 100 parts by

weight of the linear low-density polyethylene. When the
proportions of the constituent polymers are outside these
ranges, there are cases where troubles arise, such as an
impaired releasing function and insufficient moldability.

In producing the linear low-density polyethylene,
the comonomer ingredient(s) to be wused together with
ethylene can be suitably selected. Especially preferred
are l-hexene and l-octene.

Polyolefin resins including the ethylene polymers
can be easily obtained by known methods using suitably
selected conditions including polymerization reaction
conditions and conditions for subsequent
purification/fractionation. Commercial products may be
used as they are.

The surface-irregular release layer has recesses
and protrusions (in particular, fine recesses and
protrusions) on the surface. The recesses and protrusions
formed on the surface-irregular release layer may be ones

which all have the same shape or which partly have the same
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shape. Alternatively, the recesses and protrusions all may differ in shape
fromeach other. In the case where the recesses and protrusions are partly
equal to or wholly different fromeach other in shape (i.e., in the case
where not all of the recesses and protrusions are equal in shape), the
recesses and protrusions may have regularly different shapes or may have
irregularly different shapes. Furthernore, the recesses and protrusions nmay
have been disposed in regular arrangenent (or at regular intervals) or nmay
have been disposed in irregular arrangenent (or at irregular intervals).
Consequentdhapd .he Aléeeseds varly , prict riscesses vdmd hpaeotrubbdbhy efjllalmayn shape
or are regularly or irregularly different in shape, nmay have been disposed
i n regul ardigrfarn r eyulsdrarg r ngenedch optlaer r egdinarther caseegutharei ther val s) .
In the invention, the recesses and protrusions preferably are recesses and
protrusi orecgdisgs apad | pregubatppsdidfer @artily shgpalantiohare bdedldi sposed
in irregular arrangenment (often referred to as "irregul ar
r ecesses/ sHdtfarsnstyom ep¢hj athereln t flaaPecésses, ahll throcrEsi yhsre
especially preferably are fine recesses and protrusions. Nanmely, it is
pref er r ed Mk h @S FHARECEF I ARE i RTRETOFLPRE REReqTHalayBr SEABR) d be
recesses and rotrusions (i ncgarti.cul ar, fine recesses gﬂg gri%trusions)

VE;

conpri si ng-1% r EYEREFCF e CBSS RTPTOIF LRI DNEEY Al 3YE FEBEP fRESPEl ease

| ayer haséﬂﬁﬁége c%? may have irregularly different shapes.
Furthermore, the recesses and protrusions may have been
disposed in regular arrangement (or at regular intervals)
or may have been disposed in irregular arrangement (or at
irregular intervals). Consequently, the recesses and
protrusions, which are wholly equal 1in shape or are
regularly or irregularly different in shape, may have been
disposed in regular or irregular arrangement (or at regular
or irregular intervals).

In the 1invention, the recesses and protrusions
preferably are recesses and protrusions which are
irregularly different in shape and have been disposed in
irregular arrangement (often referred to as "irregular
recesses/protrusions") . In this case, the recesses and
protrusions especially preferably are fine recesses and
protrusions. Namely, it 1is preferred that the surface
irregularities of the release layer should be recesses and
protrusions (in particular, fine recesses and protrusions)
comprising irregular recesses/protrusions.

As described above, the release layer has surface
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irregularities. The surface roughness (average roughness) Ra of the rel ease
| ayer is not particularly limted. However, it can be selected in the range
of, for exanple, 0.5-5 pm(preferably 1-3 pm). The surface roughness
thereof is especially preferably 1.5-2 pm Wen the surface roughness Ra of
the release layer is lower than 0.5 pm there are cases where sufficient

rel easability cannot be exhibited. On the other hand, when the Ra thereof
is higher than 5 pm there are cases where irregularity transfer to a
pressure-sensitive adhesive layer influences airtightness (sealing

properti esyredhdamhxissm sDheaceurHauchnessghhest t((earel@aseoudlayess) s not
particularly limted. However, it can be selected in the range of, for
exanpl e, RalSopm tpeefoebdhye 3irdVPepmnm)is Theotraxpamim cuidalte rbighbeds
thereof is especially preferably 4-8 pm When the maxi mum surface
roughnessHRwWewert, hé tr etagndee | agdecited| awerthéarangenpft hdice exampbses where
sufficient releasability cannot be exhibited. On the other hand, when the
Rt thereoP.Ps5 highedrrafarablym ltBer éMire cdhs vwharkacer cxpighness
transfer to a pressure-sensitive adhesive_ l|layer influences airtightness
(seal i ng phepeprfi ed¥. FREeShplaYe PEGERAEBEIYRaland2maiMrum sWir¢@cethe
roughness Rt of a rel ease |ayer can be neasured with contact type surface

r oughnessSHEfafe pogghness, feaofud® 1R} SPSRCARYEH s depwer than 0.5

um, there are cases where sufficient releasability cannot
be exhibited. On the other hand, when the Ra thereof is
higher than 5 um, there are cases where irregularity
transfer to a pressure-sensitive adhesive layer influences
airtightness (sealing properties}.

The maximum surface roughness Rt of the release
layer is not particularly limited. However, it can be
selected in the range of, for example, 1-15 pm (preferably
3-10 um). The maximum surface roughness thereof is
especially preferably 4-8 um. When the maximum surface
roughness Rt of the release layer is lower than 1 pm, there
are cases Wwhere sufficient releasability <cannot be
exhibited. On the other hand, when the Rt thereof is
higher than 15 pm, there are cases where irregularity
transfer to a pressure-sensitive adhesive layer influences
airtightness (sealing properties).

The surface roughness Ra and maximum surface
roughness Rt of a release layer can be measured with
contact type surface roughness meter "P-11", manufactured

by TENCOR Corp.
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For form ng recesses and protrusions in producing the surface-irregular
rel ease | ayer, a known or common nethod of form ng recesses and protrusions
can he used. Exanples thereof include a nethod in which a polyolefin resin
in anolten state is pressed against, e.g., a nolding roll having surface
irregularities fornmed by engraving to thereby transfer the irregularities
to the resin; and a nethod in which a |layer of a polyolefin r resinis forned
and a roll or the like which has surface irregularities is then pressed
against the layer to formrecesses and protrusions on the layer. A suitable
one can be sel ect Edrf Momrkit@wnrecessefm@andrap hotsuatens diimg poodheimesi r ed
shapes of recesses and protrusions, |ayer constitution of the rel ease
liner, etbe Therfaceattregpégil arctereaselavser maykheva epPrhegomgon
single-layer or a nultilayer constitution, The thickness of the surface-
i rregul ar "pEheds et afermiggnorepafset uleRd yPrPLRPEEANSTHE R hPeknesed t her eof
may be, for exanple, 5-20 pm .and is preferably 7-15 pm Wen the_thickness
of the sHXPTRLES (TRYTEAT rEdddde | aydIetheOd obNsHICh t RerRPb¥RletiRes
where the_thickness is._not even. On the other hand,, when the thjc¢kness
ther eof 1 §5P08 RBr GeOMTERe SAAE < dde PF TETE AR UPHRT 11018 of 1 HEO T Mhee
| ayer onl¥099 ne .side of ._a substra&e tiLn1rq;uIts reduced .non-curling

a

properties n ﬁﬁﬁﬂ%wf?f%%c?héf&gﬁuoﬁrﬁ5ﬁﬁsg (ﬁ??%ggytqu{%ﬁ%nqrﬁ?eased
OUtgaSSin%hgggggl'tggnsfer the irregularities to the resin; and a
method in which a layer of a polyolefin resin is formed and
a roll or the like which has surface irregularities is then
pressed against the layer to form recesses and protrusions
on the layer. A suitable one can be selected from known or
common methods according to the desired shapes of recesses
and protrusions, layer constitution of the release 1liner,
etc.
The surface-irregular release layer may have either
a single-layer or a multilayer constitution. The thickness
of the surface-irregular release layer is not particularly
limited. The thickness thereof may be, for example, 5-20
pm, and is preferably 7-15 pm. When the thickness of the
surface-irregular release layer 1is too small, there are
cases where the thickness is not even. On the other hand,
when the thickness thereof is too large, there are cases
where disposition of the release layer only on one side of
a substrate film results in reduced non-curling properties

and disposition thereof on both sides results in an

increased outgassing amount.
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The term "t hickness of the surface-irregular release |ayer" neans the

di stance between the vertex (top) of a protrusion and the |ower side of the
surface-irregular release |ayer. The protrusion to be used for determ ning
the thickness of the surface-irregular release |ayer may be either a
protrusion having the maxi mum height or a protrusion having an average
height. It is, however, preferred to enploy a protrusion having the nmaxi num
hei ght. (Substrate) Use of a substrate is optional. Al though the substrate
is not particularly limted, it is preferred that the substrate to be used
shoul d be one whi Ehecartesar ve''§bigkneegsnf arfti n§hkayesuftaceherwbotkarel ease
liner, does not cause undesirable fouling (e.g. , dusting) in a process for
rel ease | rséeapeod@aeirdn meafts hble sdi s hdntet petveen itdhe pgrexkesi AgePExanpl es
of the substrate include filnms or sheets constituted of thernoplastic
resins [e©§. 3 Prptigsdrnspeet Shepdestan wisle ¢ff Kimwrs Y eopl B5e9el 28si ns
such as polyolefin resins et hyl ene resins such_as high- density

pol yet hyl EféeapgnlFeiRs ¢y %%gygfh§gggé?naﬁﬂ’f?%e&?edl5Wﬂﬁéﬁ%F?§Tlnlng
pol et Iy e, (REABLOD LS S Bl e i Betene, 1)L Yark 005
e LSRG SR Y YA T | SEhE° a5
protrusion having an average height. It is, however,
preferred to employ a protrusion having the maximum height.

(Substrate)

Use of a substrate is optional. Although the
substrate is not particularly limited, it is preferred that
the substrate to be used should be one which can serve as a
reinforcing layer for the whole release liner, does not
cause undesirable fouling (e.g., dusting) in a process for
release liner production, and has suitability for fine
processing.

Examples of the substrate include films or sheets
constituted of thermoplastic resins [e.g., films or sheets
constituted of known thermoplastic resins such as
polyolefin resins, e.g., polyethylene resins such as high-
density polyethylene, low-density polyethylene, and linear
low-density polyethylene, polypropylene, and poly (4-
methylpentene-1); various polyamide resins (e.g., so-called
"nylons"); polyesters, e.g., poly(ethylene terephthalate);
styrene resins, e.g., polystyrene; and poly (vinyl

chloride) ] and metal foils (e.g., aluminum foils,
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stainless-steel foils, and copper foils) . One of such thernoplastic resins
and netals or a conbination of two or nore thereof may be used as a
material for the substrate. Preferred of these substrates is a filmor
sheet constituted of polypropyl ene or a polyester. The substrate may have
either a single-layer or a nmultilayer constitution. For exanple, the
substrate nmay be a filmcoated with a vapor-deposited netal. The thickness
of the substrate is not particularly Iimted. However, it can be selected
in the range of, for exanple, 10-100 pm (preferably 25-80 pm nore

pref er abl gtagoleespafeeln foklsnvand ogorPexr sirfidses of Onke sfibstych e may
have undergone a surface treatnent such as, e.g., corona discharge

t r eat nent theoRgelasit cLapsi P sus b imelp i def cdacomiyep tieno s o .©An
undercoat |ayer can be formed on at | east one side of a_substrate as an

i nter| ayePOBgt WB&EFAte b al'&8Sdndst e MIWPFARE- FPFediiCarSURT &R | ayer .
Buch an updepeost | aver | gE0.0e, Loped Luom the sare po)yol ehin resip o,
polYeUhy! ShtaEsReAeD BnlardEanly be YeLbuang) e under cont 1 aver
of the 23 The substrate may have either a single-layer or a
multilayer constitution. For example, the substrate may be
a film coated with a vapor-deposited metal.

The thickness of the substrate is not particularly
limited. However, it can be selected in the range of, for
example, 10-100 pm {preferably 25-80 um, more preferably
30-60 pum) .

In the invention, the surfaces of the substrate may
have undergone a surface treatment such as, e.g., corona
discharge treatment.

(Undercoat Layer)

Use of an undercoat layer 1is optional. An
undercoat layer can be formed on at least one side of a
substrate as an interlayer between the substrate and the
surface-irregular release layer. Such an undercoat layer
can be formed from the same polyolefin resin as that
constituting the surface-irregular release layer (in
particular, a polyethylene resin such as low-density
polyethylene) .

The undercoat layer may have either a single-layer

or a multilayer constitution. The thickness of the
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undercoat |ayer can he selected in the range of, for exanple, 5-20 jim
(preferably B-15 pm. Wen the thickness of the undercoat |ayer is too
smal |, there are cases where the thickness is not even. On the other hand,
when the thickness thereof is too |arge, there are cases where disposition
of the undercoat |ayer only on one side of the substrate results in reduced
non-curling properties and disposition thereof on both sides results in
poor processability. As described above, the structure of the rel ease

liner of the invention is not particularly limted as long as it conprises
a surf acenderegakarlagkbraseahayes; sdlectad edage [theer rengehavé,a for
constitution conprising a substrate and a surface -irreqular rel ease | ayer
super poseg@xampéeeo® @0 My keveferablst Bribi vm)condhienuttdre ofhhckress
ace-irregul ar release | ayer alone. Exanples of the constitution conprising
a substraPé 4he AndercRsd iy3RuUIBT teel 8B3Lll afdereupioRTP héhebn
include a constitution in which a surface-irregular rel ease | ayer has been
super poselheortirdngsie of PAubeYPate S BPeomdtiarut faRdi n Whknchtie
surface-irregglar rel ease lLayer has b%g superposed on each side of a

subst r at etPaEXBR§EN FREEFGT llﬁndxﬁ?g.%%ﬁe' e BRE rEREGSe YITER may
have a co stitutionninqu%gh 2 surfqgg¥irregulgr rel ease ggyer %aéqbeen
super posed*8RCEE t1PBaS S ST TIRT sHEShr CBoYhO8i 889 FF% LubSeTate
ei ther diggggk¥a%g tPéQHQQsonﬁuOQQHEE%dPtHSB-E%¥§&%g- géoperties and
disposition thereof on both sides results in poor
processability.
As described above, the structure of the release
liner of the invention is not particularly limited as long
as 1t comprises a surface-irreqgular release layer; the
release liner may have a constitution comprising a
substrate and a surface-irregular release layer superposed
thereon or may have a constitution constituted of a
surface-irregular release layer alone. Examples of the
constitution comprising a substrate and a surface-irregular
release layer superposed thereon include a constitution in
which a surface-irregular release layer has been superposed
on one side of a substrate and a constitution in which a
surface-irregular release layer has been superposed on each
side of a substrate, as shown in Fig. 1 and Fig. 2A.
Namely, the release liner may have a constitution in which
a surface-irregular release layer has been superposed on at
least one side (one side or both sides) of a substrate

either directly or through one or more other layers.
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Exanpl es of such release liner |ayer constitutions having a substrate

i nclude the constitution shown in Fig. 1 in which an undercoat |ayer and a
surface-irregul ar rel ease |layer have been fornmed in this order on one side
of a substrate and the constitution shown in Fig. 2A in which a surface-
irregul ar rel ease | ayer has been fornmed on one side of a substrate.
Exanpl es thereof further include: a constitution in which an undercoat

| ayer and a surface- irregular release | ayer have been fornmed in this order
on each side of a substrate; a constitution in which an wundercoat |ayer
and a sur Exearilese@fl sudrelrsds@ssidmaaviayereeernsrhbgtiens hhavende® on one
side of a substrate and a surface- irregular release |ayer has been forned
on the ofhbstERde dralmeies i ans tidmie ot it ot dn hniehwhichyrf
ace- irregular release |layer has_been fornmed on each side of a substrate. A
process t G RARECPIF PRYGTCI Mt Re TRFERASR 1TTASYL AN U5 &R abPY®Eel ect ed

frommethods for formn known.rel ease |iners and.from ot her methods
according%FHe i $£%%n§PiF&ﬁ§oﬁr e?rﬁpr8P§a§édﬁl?r,aefgpsgﬁ?geforning

t he surface recesses and protrusions of aﬁe syyf .acesi.rrequl ar_rel ease
| ayer, us@ngaﬁﬁﬁ% %%%%t%¥$£%9“n%b888 A WhiTh %%eﬁnawméqga%% ?%§é?c?s f or med

on a given ., 30§ of xgelzé‘i’%r’i‘&gew nyergg tfb%ﬁff chl“eoﬂg' edae lgwey in an

uncured sfate” s nolded wih, 2.g., a nolding ro aving surtace

irregul arigh i L@ed by eRgraMieRd anRddreof2d further  include: a
constitution in which an undercoat layer and a surface-
irregular release layer have been formed in this order on
each side of a substrate; a constitution in which an
undercoat layer and a surface-irregular release layer have
been formed in this order on one side of a substrate and a
surface-irregular release layer has been formed on the
other side of the substrate; and a constitution in which a
surface~irregular release layer has been formed on each
side of a substrate.

A process to be used for producing the release
liner can be suitably selected from methods for forming
known release liners and from other methods according to
the layer constitution of the release liner, etc. For
forming the surface recesses and protrusions of the
surface-irregular release layer, use can be made of: a
method in which when a release layer is formed on a given
side of a substrate or undercoat layer, the release layer

in an uncured state is molded with, e.g., a molding roll

having surface irregularities formed by engraving and is
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t hen cure
f ormed on
and t hen
to there
rel ease

| am natin
can be us
case wher
use extru
| am natin
formed by
used is t
t hereby |
after tan
accordi ng
rel ease

i nvention
resin ing
| ayers su

d; or a nethod in which a release |ayer having a flat surface is
a given side of a substrate, undercoat |ayer, or another |ayer
treated with a roll or the like which has surface irregularities

by inmpart recesses and protrusions to the flat surface of the

ayer. In producing the release liner, extrusion and various

g techni ques such as, e.g., coextrusion and extrusion |am nating

ed. It is especially preferred to use extrusion |am nating.

the rel ease liner has an undercoat |layer, it is preferred
Ergh Hat 3 RORBLBEEA By THET SR BeERod AV Bt S usi on

In the
to

L h wh f - I I i
N afaer EE T aaron TRRTHA: (T, =2 SITbASZR, O cgn DEPEHOAET ageous! y
%ngg?c%%ta 1la etre r i‘l ng§Pngqt%S}etq:ﬁ gr% ! tflgﬁt t%feta%rede X‘S{ 4! Q nto

surface irregulfaritres e unclre

npar

rel"ease layer just

defexpeusign | A 0atingen TR, Jatl e FOLL CAML DGy SpLLABLY g8l ected

to the desired surface irregularities of the sur

%M@Eeb?t Q.mpyi‘% !I%rs%e%()% %ﬂlgléi%g e&c?atc’t'?e lff&E Qﬁrf@@e

each may contain a small amount of other ingredients (e.g.,

ace-1rregqgul ar

a

bgdkg@tr@n@a@@dhggggs) according to need. In the invention, other

ch as, e.g. , a
In producing the release 1liner, extrusion and

various laminating techniques such as, e.g., coextrusion
and extrusion laminating can be used. It is especially
preferred to use extrusion laminating. In the case where

the release liner has an undercoat layer, it is preferred
to use extrusion laminating conducted by the tandem method
(tandem extrusion laminating).

In the case where the surface-irregular release
layer is formed by tandem extrusion laminating, a method
which can be advantageously used is to employ a matte roll
as a cooling roll 3just after extrusion to thereby impart
surface irreqularities to the uncured release layer Jjust
after tandem extrusion laminating. The matte roll can be
suitably selected according to the desired surface
irregularities of the surface-irregular release layer, etc.

The 1layers constituting the release liner of the
invention each may contain a small amount of other
ingredients (e.g., a resin 1ingredient and additives)
according to need.

In the invention, other layers such as, e.g., a
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prinmer |ayer and an antistatic |ayer (e.g., a nmetal foil |ayer or
vapor -deposited netal |ayer) nay have been optionally formed, for exanple,
bet ween the substrate and the surface-irregular release |ayer. The priner
| ayer preferably is one forned froma priner which enables sufficient
adhesi on between the substrate and the surface- irregular rel ease |layer or
undercoat |ayer. The prinmer nore preferably is one which arouses no trouble
when the release liner is used as the release liner of a pressure-
sensitive adhesive tape (or sheet) for HDDs. For exanple, it is preferred
to use a Prifer (AN$or2BdatimPrbeRtdtiebdavieed 65- 9i ssal iskpl efgil an
ester-urethane adhesive or _ether-urethane_adhesive in a solvent (e.g. , an
organic <GM@&nt %ch""’&%‘”&r@%‘&%ﬂ*&e‘ést’@?taé glaveriy “Efcﬁét diave orbgenyet one,
e-g-, nethyl ethyl kefone cetone I nci dent al | eferre to
avoi d t he 9&d° % %ﬂ”?ﬁﬂe CO Pai Q%?@H?@$Yﬁ%“n¥h§ éﬂﬂﬁ% € sf'Gne

r the like becaus such ounds gre causatlv of the

|
o e sat?ﬁgeof-rrﬁﬁgﬁaﬁarts S SRDDLeYaFe ¢ i frekELAGF {FRVDF | o

| ayer is pref r.al 0 ;21 antistatic | ayer can eLdi s d on at
| east % sFee 0 the Ssu s?rgFormgdl %fﬁe subs?r%?e as shomn |ﬁ08 |%. 3A

and Fi 9 B £ hATRLY atcﬂ?esai%ri% h&ek A¥RE %ﬁps@i £ %‘h %’ s@rﬁéﬂééace of

t he substrate or 1n an I nner par t her eof Re“rél'case Tine 4¢c shown in

Fig. 3A 33 il §Ia£éfe£§¥erla%(élaso§?e%cié’f£@§t batuesn a syhstpaiged 27
more preferably is one which arouses no trouble when the
release liner is used as the release liner of a pressure-
sensitive adhesive tape (or sheet) for HDDs. For example,

it is preferred to use a primer (anchor coating agent)

obtained by dissolving, e.g., an ester-urethane adhesive or

ether-urethane adhesive in a solvent (e.g., an organic
solvent such as an acetic ester, e.g., ethyl acetate, or a
ketone, e.qg., methyl ethyl ketone or acetone) .

Incidentally, it is preferred to avoid the use of a primer
containing an ethyleneimine compound, silane coupling agent,
or the 1like because such compounds are causative of the
corrosion or fouling of inner parts of HDDs. The thickness
of the primer layer is preferably 0.5-1.5 num.

The antistatic layer can be disposed on at least
one side of the substrate or in the substrate as shown in
Fig. 3A and Fig. 3B. Namely, the antistatic layer can be
disposed on a surface of the substrate or in an inner part
thereof. In the release 1line 4c¢ shown in Fig. 3A, an

antistatic layer 8 has been formed between a substrate 1
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and an undercoat layer 2. In the release liner 4d shown in Fig. 3B, an
antistatic |layer 8 has been forned between a substrate |la and a substrate
1b. Nanmely, in Figs. 3A and 3B, an antistatic |ayer has been fornmed on one
of the surfaces of the substrate (specifically, on the surface facing the
surface-irregular release layer) or in the substrate. It is preferred that
the release liner of the invention should have an antistatic function as
descri bed above. Although the release liner having an antistatic function
may be a release liner of the constitution in _which an antistatic agent is
cont ai ned @ng @fe WdsstgaRte, Laxver pf ef dabiie izekeaes ehkeer i 4r SBPWphén
constitution which has an antistatic |layer on at |east one surface of the
subst r at e F&@ -wi 3Bi naphenddisdatiie WRYSholn has Freen SRraRd BEWeentfe case
where an antistatic ] ayer has been disposed on at |east one side of the
subst r at e SUAFEAReaN? " 2Rt 2t Tt P canNRRGEY an 1BntH G5t | 221 aPer

f or med i de or_each side of thereof. In th wh
ant Stat| GrayBh HRCIRER Tor feytn BAS STRP off THES odbs( 74t Ok nFas

antistatic |ayer may_.b resent .either ,on_ that_side of the substrate which
Pt he SrizRetled e OO HaiT (IRecl PRERTATS hn | MBS RREESRE 11 O

the rel ea%%ci'r%yertheThgu%%ic%t—%&jr%g‘uﬁlé%f Ry 0ave giaﬁ)%‘%r) acgl nghe-kayer or
a multilayer constitution. I'n the case where an 2
substrate.

It is preferred that the release liner of the
invention should have an antistatic function as described
above. Although the release liner having an antistatic
function may be a release liner of the constitution in
which an antistatic agent is contained in the substrate, it
preferably is a release liner of the constitution which has
an antistatic layer on at least one surface of the
substrate or within the substrate as shown in Figs. 3A and
3B. In the case where an antistatic layer has been
disposed on at least one side of the substrate, this means
that the substrate can have an antistatic layer formed on
one side or each side of thereof. In the case where an
antistatic layer has been formed on one side of the
substrate, this antistatic layer may be present either on
that side of the substrate which faces the release layer or
that side of the substrate which is opposite to the release
layer.

The antistatic layer may have either a single-layer

or a multilayer constitution. In the case where an
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antistatic |layer has been formed over a surface of a substrate, the
antistatic |ayer may have been di sposed over the substrate through one or
nore other |ayers. The antistatic |layer (layer fornmed by antistatic
treatment) may be one formed by applying an antistatic agent conprising a
bi nder and di spersed therein an antistatic ingredient (e.g., an antistatic
filler, cationic antistat, anionic antistat, nonionic antistat, or
anphoteric antistat). It is, however, preferred that the antistatic |ayer
be a netal foil |ayer_or a vapor- dep05|ted metal |ayer (vapor- dep05|ted
netal fil @Pltagépric udaYer ahafetRPeR oiformgdr Vfew apor S¥EFES e@inet al

| ayer as the antistatic layer has a nerit that the antistatic | ayer can be
desi gned §§ §§r?5eha$@eaﬁQ§hﬁ£%ﬁHﬁﬂ%P¥ﬁﬁﬂqa¥ﬂﬁﬁﬁﬁ Rgen | dhiPPEPLsCYRE! udi ng
i mpurity |%ns b¥ %pntrollln contam natiqQn of_  the raw material for the

antistati & Fay&rs rate HEEaUY 9ﬂﬁ(ﬂﬁzﬂ°§ﬁmﬁﬁ ?Hﬂ%?ﬁﬁ?%e metal foil |ayer
-d t t { t |

Cher eof I nctude vaPeoritar i Fl e 3ol P elake® Haded Chivortar i E0B Fous

rotal | o SLegensc Sugh, a5 alys MUILAG) bl LYSh A0 001 g (AU Lok

(Ni) stain copper, 1ron, uny "t

mol ybdenumy plkat | Qg4 aingsteg, tan ﬂjm%ﬁHObHH%ereéhl adinupe:5p! dek

al I oys, ni keI chron1un1 oys, nickel - romumiron alloys,
copper - ma&%&%&%ﬂl& K@ng@dlm (difkeladBRganasse i & ofs Bl &Py Scalhic

copper - ni ckel all oys.

antistat, anionic antistat, nonionic antistat, or
amphoteric antistat). It is, however, preferred that the
antistatic layer be a metal foil layer or a vapor-deposited
metal layer (vapor-deposited metal film layer). Use of a
metal foil layer or vapor-deposited metal layer as the
antistatic layer has a merit that the antistatic layer can
be designed so as to have an exceedingly small amount of
impurities including impurity ions by controlling the
contamination of the raw material for the antistatic layer.
The metallic material constituting the metal foil layer or
vapor~deposited metal layer is not particularly limited.
Examples thereof include various metallic elements and
alloys comprising various metallic elements, such as
aluminum (Al), silver (Ag), gold (Au) , nickel (N1i),
stainless steel, copper, iron, chromium, titanium, cobalt,
molybdenum, platinum, tungsten, tantalum, niobium,
palladium, solder alloys, nickel-chromium alloys, nickel-

chromium-iron alloys, copper-manganese-nickel alloys,

nickel-manganese-iron alloys, and copper-nickel alloys.
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The netallic material preferably is alum numfromthe standpoints of
processability, etc. Those netallic nmaterials can be used in the formof a
foil or in the form of a powder (e.g. , a fine powder or fine particles) or
fibers. Those nmetallic materials may have been used alone or in conbination
of two or nore thereof. A netal foil can be superposed, for exanple, on a
surface of a substrate by a known or comon | am nating technique. For
exanple, a foil of the netallic material (netal foil) is superposed on that
side of a substrate on which a netal foil is to be superposed (e.g., one
side of (The soetskldtic) pteddedwn poefesrindy | as natlmg nugc hfirgoe, theher eby
an antistatic |layer conprising the netal foil can be fornmed. The vapor
deposi ti ostendpatgttal caf beromeiisattdd Py, a Rhown or Bmswn methailgge such
as, e.g., vacuum_ deposition. For exanple, the netallic material in the form
of a finemadraddalsf igadr e opsehelini kbej fouBe@ft @ ffih T vipokbgefposmt ed
metal filmon that side of a substrate on _which a_vapor-deposited netal
filmis t®hedf BANAE el§-9- o SLAE FOYIRT sP¥st Fape) RRAFEH Kfn BF comon
vapor deposition technique such as vacuum deposition, whereby an
antistatifﬁgﬁﬁﬁ'c5%ﬁﬁ%n iF%f%hﬁo?§H$Bb§%Fe@aﬁéﬁﬁvqeﬁ%ﬁn ¥$%9palpP8duced
In the case where the antistatic layer is one formed by applying an

ant i stat| SeaddnCOHPARI (o | G0 R mofe Fheredt!

A metal foil can be superposed, for example, on a
surface of a substrate by a known or common laminating
technique. For example, a foil of the metallic material
(metal foil) is superposed on that side of a substrate on
which a2 metal foil is to be superposed (e.g., one side of
the substrate) by a known or common laminating technique,
whereby an antistatic layer comprising the metal foil can
be formed.

The vapor deposition of a metal can be conducted by
a known or common technique such as, e.g., vacuum
deposition. For example, the metallic material in the form
of a fine powder, fibers, or the like is used to form a
vapor-deposited metal film on that side of a substrate on
which a vapor-deposited metal film is to be formed (e.g.,
one side of the substrate) by a known or common vapor
deposition technique such as vacuum deposition, whereby an
antistatic layer comprising a vapor-deposited metal layer
can be produced.

In the case where the antistatic layer is one

formed by applying an antistatic agent, the antistatic
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ingredient contained in the antistatic agent is as follows. Exanples of the
antistatic filler include netal powders or fibers nmade of various netallic
el enents or alloys conprising various netallic elenents (e.g., copper

all oys), such as alum num silver, gold, nickel, stainless steel, copper,
iron, chromum titanium cobalt, nolybdenum platinum tungsten, tantalum
ni obi um pall adium solder alloys, nickel-chrom um all oys,

ni ckel -chromumiron alloys, copper-nanganese-nickel all oys,

ni ckel - manganese-iron alloys, and copper-nickel alloys; netal oxide powders
or fiberdNREGEIENE iGRRtRETRS Fhdiin WGt at1 ¢ argemt okf des EPL1PFEani um

bl ack; carbon powders or fibers made 3&_ car bonaceous natfrials such as

acetyl ene BFAERISReferN% RN S ST i1 rehpm el ude tTe Rl aPOYFSHAI PE, and
ot her carbon bl acks; conductive pol ynmer ticles made of conductive

pol yners SE%FIES g1y P Ie?ﬁ&ﬁ%ﬁﬁﬂIT%E?f{b%Iyﬁigpfp e,‘ﬁ%ly?ﬁ?Sﬁﬁene,
pol yphenyl enevi.nyl ene n Rol nes;, and parjicles coated wth various
ot o 1 a1 SR Y Rl s, AR R S MG B8 K¢ Fa e SRBREE MLAPukEl o

metal s, alyas aSeLabatiies sepchonaceaus  apesial seandaandusthye

pol ymers) "(e.g., fine coppér or silveér pdrticles toate a no

Wien t heoptd st atid, | NgERELAMmCONtaiaed ui) t heaitd St ahé £y BaEREm,
conprises a cationi c anti st at , anli onic ant 1 st at , nhoni oni C anti st at ,

anphot er i g1atiint4dt , t@hgkhenl, i keéantdeek, atiicBials, phe1BRtiuRartisvbar!y

limted and can be suitably selected 31
alloys, nickel-chromium alloys, nickel-chromium-iron alloys,
copper-manganese-nickel alloys, nickel-manganese-iron
alloys, and copper-nickel alloys; metal oxide powders or
fibers made of zinc oxide, indium oxide, titanium oxide, or
titanium Dblack; carbon powders or fibers made of
carbonaceous materials such as acetylene black, Ketjen
black, natural graphite, artificial graphite, and other
carbon Dblacks; conductive polymer particles made of
conductive polymers such as polypyrrole, polyaniline,
polyacetylene, polythiophene, polyphenylenevinylene, and
polyacenes; and particles coated with wvarious materials
such as these powders, fibers, or ©particles (e.qg.,
elemental metals, alloys, metal oxides, carbonaceous
materials, and conductive polymers) (e.g., fine copper or
silver particles coated with a noble metal). When the
antistatic ingredient contalined in the antistatic agent
comprises a cationic antistat, anionic antistat, nonionic

antistat, amphoteric antistat, or the like, these antistats

are not particularly limited and can be suitably selected
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respectively fromknown cationic antistats, known anionic antistats, known
noni oni ¢ anti stats, known anphoteric antistats, or the |like. These
antistatic ingredients including antistatic fillers can be used alone or in
conmbi nation of two or nore thereof. The binder to be used for dispersing the
antistatic ingredient, e.g., an antistatic filler, therein is not
particularly limted. For exanple, use can be nade of a thernoplastic resin
such as a pol yester, pol yam' de, acrylic resin, or polyurethane or a
radi ati on-curable resin an ultraviolet-curable resin) such as an
ul t ravi ol é?SPEGIt&HIe&YaC‘?WrP ckF‘QE’Pn cad PG nARFESERRShe KXW a?BHEPSF  in
conbi nati on of tvvo or nore thereof.. Such ar istatic agent éan istatic

2R 623t an RTID: AETRROE

agent coﬁﬁltll§| ﬁ‘&jsa bi k™ arf&io’a}glbb?sean i“ff ran A5t a2 TRCHRG €di ent

: at fill lied th i de_of trat
on whi oh BRTAREPEEGt | O agbP LSRR o niese ag‘?’?"sjt%’f% 1§ gefrSred 8N for e
(€9, Snenctidd ol Lhe;SHORLCAlEh108,R koW BE cOUERN £9BHLN0,! ghni que
and dri ed, ere an antistati c ayer can be rs al so p055| bl e

to use a %%ant'lowmocfh t‘%«o sheals PN d RIdH. a b| nder and di spersed therein

an antistatic ingredient, e.g., an ant| static filler, is fornmed beforehand
and this sheet i ST%@%&%&%@ Q tﬂ@tus%cﬂefoﬁfdlasp%mr{%ﬁt&&naﬂ@i§’Ba€{‘c

antistatic layer is to be formed (e.g., one side of the substrate) to

thereby fengr@diedd, e.g., an antistatic filler, therein is not
particularly limited. For example, use can be made of a
thermoplastic resin such as a polyester, polyamide, acrylic
resin, or polyurethane or a radiation-curable resin (e.g.,
an ultraviolet-curable resin} such as an ultraviolet-
curable acrylic resin. Such binders can be used alone or
in combination of two or more thereof.

Such an antistatic agent (antistatic agent
comprising a binder and dispersed therein an antistatic
ingredient, e.g., an antistatic filler) is applied to, e.g.,
that side of a substrate on which an antistatic 1layer
comprising an antistatic agent is to be formed (e.g., one
side of the substrate) by a known or common coating
technique and dried, whereby an antistatic layer can be
formed. It is also possible to use a method in which a
sheet comprising a binder and dispersed therein an
antistatic ingredient, e.g., an antistatic filler, is
formed beforehand and this sheet is laminated to that side

of a substrate on which an antistatic layer is to be formed

(e.g., one side of the substrate) to thereby form an
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antistatic |layer conprising an antistatic agent. In form ng such an
antistatic |ayer, various adhesion- enhancing techni ques such as one using
an adhesive nay be wused according to need. The thickness of the antistatic
| ayer is not particularly limted and can be selected, for exanple, in the
range of 0.01-10 PM (preferably 0.04-5 pn). Incidentally, the thickness of
the vapor-deposited netal layer is generally 0.01-2 pm (preferably 0.04-1
pm . Wien the thickness of the antistatic layer is smaller than 0.01 pm
there are cases where a sufficient antistatic effect cannot be obtained. On
t he ot her 2p&Aa tatid ccad@Yirer CaMriginEkiss amekebrtis | agget-t hanIno pm
this results in excessive quality and is econonm cally di sadvantageous. In
the case hREMENGhe F¥Heasal| | Retistatie | h¥ati on VRS 16V | maReshon
surface-irregular rel ease | ayer has been fornmed on a substrate or on an

under coat ®PB9BFIHE LEANTIBST FAFRr 25t KBS PN | BRs 26 eSHYS iR ses of
these layers in this.nmultilayer, structure are as follows. The ratio of the
thicknessugﬁdtﬁgcgﬁg 9% 6FShe thickness of the substrate and antistatic
| ayer (when the q,ggi stt?ﬁic?(nl ayer ifs pcrheser;latn?titS atthect 'ackenress.é)f rt]g surf
ace-irregul ar rel ease lrayer f&6rmed on eit h&" side o the' Substtat®or the

{1 ckness o0k rubBIsinly 306 ddd Cobead UeasaLaVEs a0 derRORl | Ayer

(when the“undercoat Fayer 1s presen?), 1. e., I ckness o ubstrate +

antistati @he33 range of 0.01-10 pm  (preferably 0.04-5  pm).
Incidentally, the thickness of the vapor-deposited metal
layer is generally 0.01-2 um (preferably 0.04~1 pm). When
the thickness of the antistatic layer is smaller than 0.01
um, there are cases where a sufficient antistatic effect
cannot be obtained. On the other hand, in case where the
thickness thereof is larger than 10 pm, this results in
excessive quality and is economically disadvantageous.

In the case where the release 1liner of the
invention is one in which a surface-irregular release layer
has been formed on a substrate or on an undercoat layer or
antistatic layer, the proportions of the thicknesses of
these layers in this multilayer structure are as follows.
The ratio of the thickness of the substrate or the
thickness of the substrate and antistatic layer (when the
antistatic layer 1is present) to the thickness of the
surface-irregular release layer formed on either side of
the substrate or the thickness of the surface-irregular

release layer and undercoat layer (when the undercoat layer

is present), i.e., [(thickness of substrate + antistatic
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| ayer): (thi ckness of surface-irregular release |layer + wundercoat |ayer)],
is preferably from9:1 to 6:4, nore preferably from8:2 to 7:3. In case
where the thickness of the surf ace-irregular release |ayer or of the
surface- irregular rel ease | ayer and undercoat |layer is too |arge as
conpared with the thickness of the substrate or of the substrate and
antistatic layer, the release liner obtained through |amnating suffers
curling due to the contraction of the polyethylene nmaterial. Wen this
release liner is used as the release |liner of a pressure-sensitive adhesive
tape (or sShwer) ﬂ@thBD§SSdlﬁﬂfCAEQHQ§PQTiRHﬁ§Q&32N1%@%ﬁa%ﬁcohﬁyered+mhen
t he adhesive tape or _sheet is subjected to a processing, fine

punchi ng. UPAeZG@RH oh2YSrhée the RFGHRRERAYenérRaE: e Al "s‘ho@s 4gnhafERd

el ongation durin punchln t he adhesive tape aor sheet has. reduced

sui t abi | | PFefEFatd iffe™ @g Ve plimthed i AN Shhpknesthohs one

formed b arin The.overa t hi ckness t he rel ease || ner |s not
particulé %ﬁ H?F@&e Fﬁﬁggghar|tr? eﬁ?%fei%%ﬁ? £F1 pﬁb nﬁPE Preferably

50-120 pm. _In gerp%e e ﬁa.he rel ase; |éé¥l’ cQ rlfes gstrate and a
surface- | FFEGAMARTr S1984558° 'S FE eSS o Theesi e 10 the %%b%?rate

t he overaII n of .t hi | L per.,i s Ly nor e
preferablyoglgtarl%(f%< $§§25tFmp ﬁhagkﬁgégvééglﬁh th?é %géggof 4]%e release | i ner

s Wi LN SRS ARIGn SLLAPLALLY {80051 kRGI DR 10RRIAL Bl ANGhEuL hal |1 1Y

through laminating suffers curling due to the contraction
of the polyethylene material. When this release liner is
used as the release liner of a pressure-sensitive adhesive
tape (or sheet) for HDDs, difficulties in operation are
encountered when the adhesive tape or sheet is subjected to
a processing, e.g., fine punching. 1In addition, since the
polyethylene material shows enhanced elongation during
punching, the adhesive tape or sheet has reduced
suitability for cutting to give punched pieces having a
shape such as one formed by tearing.

The overall thickness of the release liner is not
particularly limited. However, it is preferably 40-150 um,
more preferably 50-120 um. In the case where the release
liner comprises a substrate and a surface-irregular release
layer formed only on one side of the substrate, the overall
thickness of this release liner is preferably 40-100 yum,
more preferably 50-100 ym. As long as the overall
thickness of the release 1liner 1is within this range,

suitability for stripping operation and suitability for
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cutting, etc. can be sufficiently secured when the release Iliner is used as
the release liner of a pressure-sensitive adhesive tape (or sheet) for

HDDs. The rel ease |liner described above can be used for protecting the
pressure-sensitive adhesive |layer of a pressure-sensitive adhesive tape or
sheet as shown in Figs. 4A and 4B and Figs. 5A and 5B. Figs. 4A, 4B, 5A and
5B are diagrammtic sectional views illustrating part of exanples of
pressure-sensitive adhesive tapes (or sheets) enploying release liners
according to the invention. In Figs. 4A and 4B and Figs. 5A and 5B, nuneral
5 denot es capmegsuretc secesn t bge sadliesien tlyy erecured seippor thagrbdesse
(supporting base for pressure-sensitive adhesive tapes), and 7, 7a, 7b,

and 7c a pAesguries w¥ediasvehadhederset dpaerrafi erpoeesure-gengitiage and 4c
have the sane meani ngs as defined above; 1 denotes a substrate, 2 an

under coat 3@l ves tarairfercasheslefifariiRd ease | ayer, and 4, 4b, and 4c a
rel ease liner. The pressure- sensitive adhesjive tape 7 shown in Fig. 4A
conprises a supportengFHRE D, LANpFeseFeibessiabee saRedive? e efO5 for ned
on the base 6, and a release liner 4 superposed. on the pressure - sensitive
adhesi ve PHP&EHEEY t EHE SHISRET TR ard e ehte |L§r¥\ r3 efia

contact w.th the pressuyr.e- sensitive adhesive |aye

pressur e- SEFSITHE SSHTESVE (APE 2 S ot i 9F ﬁ%?gﬁégé%%%‘??sjeg B 8pporti ng
base 6, & A eSolirgs §PI41e. SANGRAVEn! 8o TRL s OsA g BR8E Greand @
diagrammatic sectional views illustrating part of examples
of pressure-sensitive adhesive tapes (or sheets) employing
release liners according to the invention. In Figs. 4A and
4B and Figs. 5A and 5B, numeral 5 denotes a pressure-
sensitive adhesive layer, 6 a supporting base (supporting
base for pressure-sensitive adhesive tapes), and 7, 7a, 7b,
and 7c a pressure-sensitive adhesive tape. Furthermore, 1
to 4, 4b, and 4c have the same meanings as defined above; 1
denotes a substrate, 2 an undercoat 1layer, 3 a surface-
irregular release layer, and 4, 4b, and 4c a release liner.

The pressure-sensitive adhesive tape 7 shown in Fig. 4A
comprises a supporting base 6, a pressure-sensitive
adhesive layer 5 formed on the base 6, and a release liner
4 superposed on the pressure-sensitive adhesive layer 5 so
that the surface-irregular release layer 3 is in contact
with the pressure-~sensitive adhesive layer 5. The
pressure-sensitive adhesive tape 7a shown 1in Fig. 4B
comprises a supporting base 6, a pressure-sensitive

adhesive layer 5 formed on the base 6, and a release liner
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4b superposed on the pressure-sensitive adhesive layer 5 so that the
surface -irregular release layer 3 is in contact wth the pressure-
sensitive adhesive layer 5. The pressure-sensitive adhesive tape 7b shown
in Fig. BA conprises a supporting base 6, a pressure-sensitive adhesive

| ayer 5 forned on the base 6, and a release |liner dc superposed on the
pressure-sensitive adhesive layer 5 so that the surface-irregular rel ease

| ayer 3 is in contact wth the pressure-sensitive adhesive |ayer 5.
Furthernore, the pressure- s ens i tive adhesive tape 7d shown in Fig. 5B
conpri ses4k prpsregsed sSEnding RresEsEeTishiekve adealve el@vse Piper 4c
super posed_on each side of the adhesive _layer 5 so that each

sur f ace-i FPagultdie rérehaeerayeraslps 419133 ad Y@t 13 t hé pPresSemb2Sknsitive
adhesive |l a ﬁr 5. [Pressure-Sensitive Adhesive Tape_or Sheet] As shown in
Figs. 4A YABP 5Ahfhg BBSSFHESpFERSH&Yese €%%6"adhé8YEE tape or SHRet of
the invention has a COQ§tituti n i.n which ar Iea%$ | i ner (4F'4b’ 4c)
has beenPSGEEPHESEF S évﬁresaéﬁ?ees-lsveensitt‘-’mfe adhesTV™ aye? 5 %9 tfat the
surface-irre%yLar rel easg layer .3 of the reLease Iiner &gé_4ph o#iéc) isin
contact WeCRTERESSr eSur BYPERAST T'Pve Hditesi Ve | yerPB T et dentat FyV <t he

pr essure- aé%%%‘l'}})gevﬁgg%{]}e% Vﬁoérﬁlgésox?LtﬁQeBE\ée( 6, Lda a&‘frJPéa@OY@nJﬁP Figs.

4A and 4B an ave a constitution in whi‘ch'a pres sure-"sens i tive

adhesi ve lLayer, érE@%gQC%B %HR?%HQ&EQu%ﬂsé%é%ﬁ%%&té&ﬁb£¥§é’f%yéPdsaég
pressure-sensitive adhesive 3
that the surface-irregular release layer 3 is in contact
with the pressure-sensitive adhesive layer 5. Furthermore,
the pressure-sensitive adhesive tape 7d shown in Fig. 5B
comprises a pressure-sensitive adhesive layer 5 and a
release liner 4c superposed on each side of the adhesive
layer 5 so that each surface-irregular release layer 3 is
in contact with the pressure-sensitive adhesive layer 5.
[Pressure-Sensitive Adhesive Tape or Sheet]
As shown in Figs. 4A, 4B, 5A and 5B, the pressure-
sensitive adhesive tape or sheet of the invention has a
constitution in which a release liner (4, 4b, or 4c) has
been superposed on a pressure-sensitive adhesive layer 5 so
that the surface-irregular release layer 3 of the release
liner (4, 4b, or 4c) 1is 1in contact with the pressure-
sensitive adhesive layer 5. Incidentally, the pressure-
sensitive adhesive tapes or sheets (7, 7a, and 7b) shown in
Figs. 4A and 4B and Fig. 5A have a constitution in which a

pressure-sensitive adhesive layer 5 has been superposed on

a supporting base 6, and are pressure-sensitive adhesive
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tapes or sheets of the base-supported type. On the other hand, the

pressure-sensitive adhesive tape or sheet 7¢c shown in Fig. 5B has a

constitution which includes a pressure-sensitive adhesive |ayer 5 not

supported by a base. Nanely, this is a pressure- sen s i tive adhesive tape

or sheet of the base-less type. (Supporting Base) Exanples of the

supporting base in the pressure- sensitive adhesive tape or sheet include

plastic filnms and sheets made of thernoplastic resins such as polyolefin

resins, e.g-, high-density polyethylene, |lowdensity polyethylene, |inear

| ow- densi tipRRA ye¥ hgheres qfol the o%?ﬁ%né‘,lpﬁﬁatsél ﬁy@&-rretgfqyl E%ﬁt etder) |

pol yesters, e.g., poly(ethylene terephthal ate), styrene resins, e.g.,

pol yst yr ef@ndand th6l yPYPAFRTERSERSAE) Vef oafRest VeuckePe| X &hefteet’S net al

foils such as alum numfoils, stainless- steel foils, and copper foils; and
1r‘.’§ﬁé’éﬂeo? Cy

| ani nat es ¥P%hed® FESanpPBs BRSt R 1ISARSEEE R ot Frani
polyester filmnmade of, e.g., poly(ethylene_teregphthalate) wth nmet al
Poi | *such RRES TR Sagip L TR TS o S¥Sh oo ot Fopppcbed B d) Pasher
film nmetal “{?%'igjlyl arrii.gp%tse gd ‘_%1 g)orlé/sessutree[_sgrl Ii%in@%alr? h%isli/\pol %%%teerf%i I m
| am nate). t*Hi cknesSs © heé supporti’ng base Tan be Sulta selected in
a rangeiI%héggtgk (ﬂég%?%&égéagﬂ%gther properties are not inpaired.

i y o- PNy pr

However, I's generall referably 10-200 pm

(Pressure- Sensi ti vg Aghesiug, lEyas) 37

Examples of the supporting base in the pressure-
sensitive adhesive tape or sheet include plastic films and
sheets made of thermoplastic resins such as polyolefin
resins, e.g., high-density polyethylene, low-density
polyethylene, linear low-density polyethylene,
polypropylene, and poly(4-methylpentene-1), polyesters,
e.g., poly(ethylene terephthalate), styrene resins, e.qg.,
polystyrene, and poly(vinyl chloride); foams of such films
or sheets; metal foils such as aluminum foils, stainless-
steel foils, and copper foils; and laminates of these.
Examples of the laminates include laminates of a polyester
film made of, e.g., poly(ethylene terephthalate) with a
metal foil such as, e.g., an aluminum foil or copper foil
(e.g., a polyester film/metal foil laminate and a polyester
film/metal foil/polyester film laminate). The thickness of
the supporting base can be suitably selected in a range in
which handleability and other properties are not impaired.
However, it is generally 5-300 pym, preferably 10-200 jum.

(Pressure-Sensitive Adhesive Layer)
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The pressure-sensitive adhesive to be used for constituting the
pressure-sensitive adhesive layer in the pressure-sensitive adhesive tape
or sheet can be selected fromvarious pressure-sensitive adhesives.

However, one preferred pressure-sensitive adhesive is a poly((nmeth)acrylic
ester)-based adhesive (acrylic adhesive). This adhesive is prepared by
using as the main conponent an acrylic polynmer obtained by a pol ynerization
met hod such as, e.g., solution polynerization or emulsion polynerization
and addi ng various additives such as, e.g., a crosslinking agent,

tackifier, soften@he abpriessudgmsensidivia | lagthessd viehe tigol Ppeer ugedor fbhg to
need. The acrylic polyner can be produced, for exanple, by the

copol ymer CORStAF U NG nbhenPrefisrere Sfenpiive mAkeel ve lades alkykthe
(meth)acrylates such as ethyl (nmeth)acrylate, butyl (nmeth)acrylate, and

2- et hyl heRyesehsiehsaeYsi e ahestYablbprenih) akegraces Hewi Aglepted 5
carbon atons] as the main conponent and optignally further containing other
nonomers SFEM a¥arioys, BLESIHLRVRMSA L1 Vet Adhasivase, Etatefor yPPe aci d,
styrene, and vinyl acetate as copol yneri zabl e nodi fyi ng nononers. \Wen an
acrylic éﬂﬁ§§§ﬁ§4umnwi%?%§5%ﬁ?' ?nghEhvﬁcryliédgﬁ%%W%s as tfie mafn

conponent i sed,. .highly satisfactqry results are ,obtained_wth.respect to
rel easabi F -u(( t}{})?%er 9 hees%?r ssurse%cge }i‘?ﬂ/\éea%cé]éﬁl (3 g%gflvei

particul ar lI'¥1i|si 'gc}hee i@\’\fgefyrebggegr %Sf u&&jé&nggt itYl% n’?’aa.m component

an acrylic polymer obtained by a polymerization method such
as, e.g., solution polymerization or emulsion
polymerization and adding various additives such as, e.g.,
a crosslinking agent, tackifier, softener, antioxidant, and
filler to the polymer according to need. The acrylic
polymer can be produced, for example, by the
copolymerization of a monomer mixture comprising one or
more alkyl (meth)acrylates such as ethyl (meth)acrylate,
butyl (meth)acrylate, and 2-ethylhexyl (meth)acrylate
[preferably (meth)acrylates having up to 5 carbon atoms] as
the main component and optionally further containing other
monomers such as, e.g., 2-hydroxyethyl (meth)acrylate,
{meth)acrylic acid, styrene, and vinyl acetate as
copolymerizable modifying monomers. When an acrylic
adhesive comprising any of such acrylic polymers as the
main component 1is used, highly satisfactory results are
obtained with respect to releasability.

The type of the pressure-sensitive adhesive is not

particularly limited. However, the pressure-sensitive
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adhesive is generally of the solvent-based type, emul sion type, hot-nelt
type (solventless type) , or the like from the standpoints of

handl eability, etc. Besides being used alone, those acrylic
pressure-sensitive adhesives may be wused in the formof a blend prepared by
m xing two or nore thereof by a known technique, as |long as the
performances required of the adhesive are not inpaired. The
pressure-sensitive adhesive |ayer can be forned, for exanple, by applying
t he adhesive of the solvent-based, enulsion, or hot-nelt type or another
type on a3sihgsdris ngs BsPeradd Ydr3h nfhehsddieadikasad Syieat depellséred t hat
when a pressure-sensitive adhesive layer is fornmed by a nethod in which
the presst¥@en3PErPel hdiedse(Fot VeBRiEFEutivme) 4 et ptbssul Bk ehEPm ve
adhesive layer is directly gpgligg a&p a surface-irreqgul ar rel ease |ayer,
there are et LnLg; PEf feraiyaraleddanisity iBeTiAedPaiRedusee i s

t herefore referrﬁggto use g}nethod in which a pressu sensitive gdhesive

Layer (s ARG ofPeSeuRIITITG BRESSHTE SeNditdase FRREFIVES! AY | B nat od

thereto so that. th surface—irrequl ar rel ease, l.aver. cones,into_contact with
the pr ess‘flusreecf1 lsnenlgh"i3 ??5@ 85h35|%3§ d; eﬁeﬁaor%%el?})ébr?l}ﬁlr%%luE‘éoaor more

pr essur e- sansldd e, gdbesive, | apear, Sheet o The Lhiaknass §%g§?§m539f§o o) .

pressure-sensitive esive |ayer y be pm ( pref

The constigé&dfyb&ﬁo he, P EoSL frSensit hye gﬂpg§£¥3_ tape or sheet of the
, ‘of A5

invention is not limted to those
The pressure-sensitive adhesive layer can be formed,

for example, by applying the adhesive of the solvent-based,
emulsion, or hot-melt type or another type on a supporting
base and drying the adhesive. It should be noted that when
a pressure-sensitive adhesive layer is formed by a method
in which the pressure-sensitive adhesive for constituting
the pressure-sensitive adhesive layer 1is directly applied
to a surface-irregular release layer, there are cases where
satisfactory releasability is not obtained. It 1is
therefore preferred to use a method in which a pressure-
sensitive adhesive layer is formed on a supporting base and
a release liner 1is then laminated thereto so that the
surface-irregular release layer comes into contact with the
pressure-sensitive adhesive layer to thereby produce a
pressure-sensitive adhesive tape or sheet.

The thickness of the pressure-sensitive adhesive
layer may be 10-200 ym (preferably 20-150 um) .

The constitution of the pressure-sensitive adhesive

tape or sheet of the 1invention 1is not limited to those

39



descri bed above, and the pressure-sensitive adhesive tape or sheet can have
ot her constitutions. The pressure- sensitive adhesive tape or sheet nmay be a
pressure- sensitive adhesive tape or sheet in which one side only is a
pressure- sensitive adhesive side (single-sided pressure- sensitive adhesive
tape or sheet) or may be a pressure- sensitive adhesive tape or sheet in

whi ch both sides each are a pressure-sensitive adhesive side (double-sided
pressure- sens i tive adhesive tape or sheet). Furthernore, the

doubl e-si ded pres sure- sensitive adhesive tape or sheet nay be either a
doubl e- si degqribsds laleeveensntdi Wwheadbessveret apesbtivhestdiesiive bape
supporting base (base-supported doubl e-sided pressure-sensitive adhesive
tape or slkaet sheet acadbubhavei dether esangteltyiimnsg. ti véhadheseseurape or
sheet having no supporting base (base-I|ess doubl e-sided pressure- sensitive
adhesi ve S&pEidivehe@dhesdiyeh &aResAK e sheghhsindYe Reheai vRreaperer sheet
enpl oys at | east one release |iner having a surface- irregular rel ease

| ayer. Fors®8diive e’ P aneF eShefE preddtcd saxsitide ethesife tape
or sheet is a single- sided pressure-sensitive adhesive {ape or sheet, one
rel ease | PndFSSUREFH o’t‘%’é?shgﬁd,s*lfjﬁ i s s ePtRgsure-

pressure-sensi.ti.ve adhesi ve tape or sheet i.s a _double-sided

pr essur e- SEISHTVE adREFVESt 45€%r Eh& e,ett%vmorré‘}aé’asgel ihePESRHAY Be used

gLr]?ggef ieLs?e%;sﬁllt[aii)rr]ere;ar%hgess\g]\;%clgtaggc%rSis eeeitS itrbewﬁﬂzfqa%%t%f s%.des each
are a pressure-sensitive adhesive side (double-sided
pressure-sensitive adhesive tape or sheet). Furthermore,
the double-sided pressure-sensitive adhesive tape or sheet
may be either a double-sided pressure-sensitive adhesive
tape or sheet having a supporting base (base-supported
double-sided pressure-sensitive adhesive tape or sheet) or
a double-sided pressure-sensitive adhesive tape or sheet
having no supporting base (base-less double-sided pressure-
sensitive adhesive tape or sheet).

Such a pressure-sensitive adhesive tape or sheet
employs at least one release 1liner having a surface-
irregular release layer. For example, in the case where
the pressure-sensitive adhesive tape or sheet is a single-
sided pressure-sensitive adhesive tape or sheet, one
release liner 1is used. On the other hand, in the case
where the pressure—sensitive adhesive tape or sheet 1is a
double-sided pressure-sensitive adhesive tape or sheet, two

release liners may be used or one release liner in which

each side is the surface of a surface-irreqgular release
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| ayer may be used. The pressure-sensitive adhesive tape or sheet of the
invention is useful as a silicone-free pressure- sensitive adhesive tape or
sheet for use in the field of electronic materials, in particular, for
hard-di sk drives for conputers. The invention will be explained belowin
nore detail by reference to Exanples thereof, but the invention should not
be construed as being limted by these Exanples in any way. Hereinafter,
all parts are by weight. EXAMPLE 1 Lowdensity pol yethyl ene (trade nane
"L-1850A" manufactured by Asahi Kasei Santec) was |lamnated to a

pol y( et hylaver: Bpgplehaisgce) film (trade name "Lumirror S- 105-5011

manuf actured by Toray Industries, Inc,; thickness, 50 pm substrate% by

t andem extrusi on TBEI R¥EFHIEE-2eBFLtiVep adifsdrig utePst 32530 9at a°

t hi ckness of 10 pmon a dry basis to forman undercoat |ayer. Subsequently,

a resin E8fpodERTFIOMMgiddi it Hor ondt i (I HPReTET@2sePTaFRT e
prepared by m.xi.ng 10 arts of a resin blen trade pa "Mor et ec_0628D"
nmanuf act uf&qds ll‘%erﬁ&%slﬁé?rgéﬁgmocral Snrt%‘?t,: gf‘_’%d.ufsef* eqs?rr:%BFerl\%‘ s?’gti ng of
| i near | owdensit pol yet hy] ene.and _15% wei g | Qu- densi t ol yet hyl ene
added t hereétec?)ncrv(\)nn)éﬁ 30 %%lr%iss of lgin e 1%yoc%le lf)’r ogé e%@raﬁ%oﬁ%nglfl¥$? ade

nane " Taf g, @Q&é@&%rggnufactured by Mtsui Chemcals, Inc.) was |am nated
to the undercoat | ayer by 41

The invention will be explained below in more
detail by reference to Examples thereof, but the invention
should not be construed as being limited by these Examples
in any way. Hereinafter, all parts are by weight.

EXAMPLE 1

Low-density polyethylene (trade name "L-1850A"
manufactured by Asahi Kaseli Santec) was laminated to a
poly (ethylene terephthalate) film (trade name "Lumirror S-
105-50" manufactured by Toray Industries, Inc.; thickness,
50 um; substrate) by tandem extrusion laminating at a die
lip temperature of 325°C in a thickness of 10 pm on a dry
basis to form an undercoat layer. Subsequently, a resin
composition (ingredients for constituting a release layer)
prepared by mixing 100 parts of a resin blend (trade name
"Moretec 0628D" manufactured by Idemitsu Petrochemical Co.,
Ltd. ; resin blend <consisting of linear low-density
polyethylene and 15% by weight 1low-density polyethylene
added thereto) with 300 parts of an ethylene/propylene
copolymer (trade name "Tafmer P0180" manufactured by Mitsui

Chemicals, Inc.) was laminated to the undercoat layer by
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extrusion lamnating at a die lip tenperature of 273Cin a thickness of 10
pmon a dry basis to forma release layer. Furthernore, a cooling natte
roll having an enbossed surface was used as a cooling roll to inpart fine
recesses and protrusions to the surface of the release |layer and thereby
forma release | ayer having surface irregularities (surface-irregular
rel ease | ayer) Thus, a release liner was produced. The surface
irregularities of the surface-irregular release |ayer are recesses and
protrusions which arde irregularly di_ffellr_ent in sha&? aggfhfﬁeo been di sposed
in irregekirugicandemdmating fts @ fdice-iip dpnkeraeiies yef hadaa
surface r%lﬁghr]less Rﬁq‘%f)fl&lj pm andFla ngxi r_rumt roﬁ_g)ghness o{ﬁf;l pml In the
rel ease | ItRECKDEFS i0) otmtpld BhPENNEISLIEF L RO DI (&2 Pperayer.
t er epht haIFate filmas a substlir_ate trr%%:he ]%g;]gknlgs, of the r;rﬁli[)n | ayers
| ami nat ed “URePEETOFEnderfc 0 4°C 1 Fer S el | eI wadh 5: PERPEkNness
arm nat cGPEFERRE 6 1150 [ EkRCEEobINBNELLY s THARfort 1R FCRRTSTn | he
| am nat ed)°[": knhe h I r t he
ot her hand, 93 parts of n-huty], acrylate and. 7.parts.of acrylic acid were
subj ect ed 2§ s%?%’f}f%ﬁlorb‘?)l ;bfr?erb_ﬁt i%ﬁ%lﬁ‘feanog_r&i arﬁe}wﬁ?ﬁﬁd_lﬁéﬁ%g Byl
acelate ag, 330l \ellh, aNd aroblsi 300ULY HANLL 16,88, A0 {1LLEGE OFs EPes 0P AT
a sol utionm 6f <a acrylic polyner having a wergh £S5

(surface-irregular release layer). Thus, a release liner

was produced.

The surface irregularities of the surface-irregular
release layer are recesses and protrusions which are
irregularly different in shape and have been disposed in
irregular arrangement. This surface-irregular release
layer had a surface roughness Ra of 1.5 pm and a maximum
roughness of 4 um.

In the release liner, the ratio of the thickness of
the poly(ethylene terephthalate) film as a substrate to the
thickness of the resin layers laminated thereto (undercoat
layer and release layer) was 5:2 [ (thickness of the
poly (ethylene terephthalate) £film) : (thickness of the resin
layers laminated)]. The overall thickness of the release
liner was 70 um.

On the other hand, 93 parts of n-butyl acrylate and
7 parts of acrylic acid were subjected to solution
polymerization by an ordinary method using ethyl acetate as
a solvent and azobisisobutyronitrile as an initiator to

obtain a solution of an acrylic polymer having a weight-
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aver age nol ecul ar wei ght of 1,500,000 (solid concentration, 25% by wei ght)
A crosslinking agent (trade nanme "Coronate L" manufactured by N ppon
Pol yuret hane Co. , Ltd. ; tolylene diisocyanate adduct of
trimet hyl ol propane) was incorporated into the solution in an anount of 2
parts per 100 parts of the acrylic polynmer to prepare a solution of a
pressure- sensitive adhesive conposition (acrylic pressure- sensitive
adhesive). This pressure-sensitive adhesive conposition solution was
applied to a poly(ethylene terephthalate) film {thipkness, 50 pm and dried
at 1400C PYPT39IRi ROLESHET 319hIld Redst® M| 19 AdFRRFSREERRDDBR ti on

| ayer (pr ure- sensitive adhesive |ayer) having a thickness of 25 pm The
o ease’| B PY; BRAGHF abofo CZS ARk ITEL Pt NS S  SSHePRRh
adhesi ve si,de _(surface of .the.pressure-sensitive _adhesive |ayer).so that
the rel ease F?& %é} ?rn?V§%2P88? ﬁ%yﬁrﬁﬁéaﬁahgg?Veiﬁéii ¥%%%}e%e
pressure-sensitive d ive t S .Rr.gd d. VP - Arelea i ner
has” produtaa seivie CEatEtingt, o He AR A Ronan G s S0 fbEREteq

oo 1 940 A ko A0 o e g e

"Moretec manut act ur e mitsu Petroc

bl end conghgt iNg-0fi d | BERLmbeW-ILNSELYa PO! YetdW B 288 3a5°{51bé(s%€£<9ht

| ow- density polyethyl ene added thereto) wth 100 parts of an ethyl

ene/ propylene i¢aRel WM e div8d8omfAdsition (acrylic pressure-sensitive
adhesive) .

This pressure-sensitive adhesive composition
solution was applied to a poly(ethylene terephthalate) film
(thickness, 50 pm) and dried at 140°C for 3 minutes to form
a pressure-sensitive adhesive composition layer (pressure-
sensitive adhesive layer) having a thickness of 25 pm. The
release liner produced above was laminated to the pressure-
sensitive adhesive side (surface of the pressure-sensitive
adhesive layer) so that the release layer came into contact
with the adhesive side. Thus, a pressure-sensitive
adhesive tape was produced.

EXAMPLE 2

A release liner was produced in the same manner as
in Example 1, except that a resin composition prepared by
mixing 100 parts of a resin blend (trade name "Moretec
0628D" manufactured by Idemitsu Petrochemical Co., Ltd.;
resin blend consisting of linear low-density polyethylene
and 15% by weight low-density polyethylene added thereto)

with 100 parts of an ethylene/propylene copolymer (trade

43



name "Tafnmer P018011 manufactured by Mtsui Chemcals, Inc.) was used as
ingredients for constituting a release layer, and that a surface-irregul ar
rel ease | ayer was formed which had a surface roughness Ra of 2 pmand a
maxi mum r oughness of 8 pmand in which the surface irregularities were
recesses and protrusions irregularly different in shape and disposed in
irregul ar arrangenent. A pressure -sensitive adhesive tape was produced in
the sane manner as in Exanple 1, except that this release |iner was used.
COVMPARATI VE EXAMPLE 1 A rel ease liner was produced in the sane manner as in
Exanpl e 1namecéfafimen ROYERT mamnrstures py ddhkedi byhemigphg, 160Cparts of
a resin blend (trade nane "Miretec _0628D" manufactured by |Idemtsu

Pet rochen@sl wed Bedingneskignts ofRl c6ABFELLHGIBE |5 SR deNstry

pol yet hyl ene. and 15% by wei ght | ow density pol yet hyl ene added t her et o)

with 10 pais Rtk st S hePit2 ettt yheyert Yagetorafe “hifher
P018011 manuf acture bé/ M tsui Chem cal_s,, Inc. was used as ingredients for
constitut PR§ & rieRee | fgeeinegiqdRenst £ A g r%IrFa’\S\?afEu’ﬂs’éauggmﬁséool i ng

roll so asgno§ to i ﬁgrt.g;inwei].rcg_(fz]e es asndggrotrgsiona Lo, he surf%%e of
the rel ea$e | dyel™ Agg essur M BhsitiS e SHETESE e 1 T AT MBS L 5H6FucE8TFn  the
same manngl, as L RXAUMLS tru SXGEP S0 TS, T8l PRSSent ! DT <HERUSRE 44
disposed in irregular arrangement.
A pressure-sensitive adhesive tape was produced in
the same manner as in Example 1, except that this release
liner was used.

COMPARATIVE EXAMPLE 1

A release liner was produced in the same manner as
in Example 1, except that a resin composition prepared by
mixing 100 parts of a resin blend (trade name "Moretec
0628D" manufactured by Idemitsu Petrochemical Co., Ltd.;
resin blend consisting of linear low-density polyethylene
and 15% by weight low-density polyethylene added thereto)
with 10 parts of an ethylene/propylene copolymer (trade
name "Tafmer P0180" manufactured by Mitsui Chemicals, Inc.)
was used as ingredients for constituting a release layer,
and that a mirror roll was used as a cooling roll so as not
to impart fine recesses and protrusions to the surface of
the release layer.

A pressure-sensitive adhesive tape was produced in
the same manner as in Example 1, except that this release

liner was used.
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(EVALUATION) The rel ease liners and pressure-sensitive adhesive tapes
obtained in Exanples 1 and 2 and Conparative Exanple | were exam ned for
the resistance force required for each release liner to be peeled fromthe
pressure-sensitive adhesive tape (so-called "peel force") by the method of
rel easability test shown below. The release liners were thus evaluated for
rel easability. The results of this evaluation are shown in Table 1.

[ Rel easability Test] A pressure-sensitive adhesive tape was cut into a

width of 50 mMmto produce a test piece. Using a universal tensile tester,
the rel ease |iner WBY¥APpEATEENYromthe test piece in the 1800 direction at a
cross-head speed of ' 1 mimn in an atggifhere of 23' C and. 60% RH. The

resistance force FBEUFPEGFEr 1ERET sy RESPBEe TR LR 2dhREERe

was neasured. The results. of _this neasure t ar shown in the row "Pee
forcer 1 ntPRESe SPLaRiIch i BXTIREST ExARP 6 206 HRIRATAE ¥8 st Pl Beo)

Lorce, (000, Qi Lo R B LT Pl B i oo L e . ©
1850A I re]_uLfe%%teur fgng¥ Aéghibga%%iel %t ‘%%Lm""ax?héa%{‘é‘é S.grépsegéi tive
adhesive tape (so-called 'peel force") by the method of
releasability test shown below. The release liners were
thus evaluated for releasability. The results of this
evaluation are shown in Table 1.

[Releasability Test]

A pressure-sensitive adhesive tape was cut into a
width of 50 mm to produce a test piece. Using a universal
tensile tester, the release liner was peeled from the test
piece in the 180° direction at a cross-head speed of 1
m/min in an atmosphere of 23°C and 60% RH. The resistance
force required for this peeling (peel force) (unit, N/50
mm) was measured. The results of this measurement are

shown in the row "Peel force" in Table 1.

Table 1
Example 1 Example 2 Comparative Example 1
Peel force
0.2 0.2 1.0
(N/50 mm)
EXAMPLE 3

Low-density polyethylene [density, 0.918 g/cm®;
melt flow rate (MFR), 5.0 g/10 min (190°C); trade name "L-

1850A" manufactured by Asahi Kasel Santec] was laminated to
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t he al um num | ayer side of a poly(ethylene terephthalate) filmhaving a
vapor - deposi ted al um num | ayer on one side (trade nane "Metaluny TS

manuf actured by Tch-Meta Co., Ltd.; thickness, 50 pm substrate) by tandem
extrusion lamnating at a die lip tenperature of 3250C in a thickness of
10 pmon a dry basis to forman undercoat |ayer. Subsequently, a resin
conposition (ingredients for constituting a release |ayer) prepared by

m xing 100 parts of a resin blend [density, 0.916 g/cm-; MFR, 6.0 g/10 mn
(1900C); trade _nanme "Mretec 0628D' manufactured by Idemtsu Petrochem cal
Co., Ltd.theegilpmgiram LYRTscidg &ff 2i Redv (Wvdens t§eyrpPEralatak and
15% by weight | ow density polyethyl ene added thereto] with 300 parts of an
et hyl ene/ bt bPy Mere b pd| yREPrrcdersisiy-ed. BBURIRHB; 1RWRT 408 oge105Hi%
(1900Q); trade name "Tafner P018011 manufactured by Mitsui Chem cals, Inc.
| was | anfh5PE8 PP TRe TR eBYt TPaydPRIXEHIRT oRY afPRatPRE d&tCar die 1ip

t enper at uf ¢ of 730C in a thickness of 10 pmon _a dr asis to forma

rel ease |§§§r ; Fé?lfﬁ)é??rﬁ?e, @ c &8l n&u&?étjﬁlr@%f%l Ibﬁav‘:%’bgeofﬁ FHHOLEEY sur f ace
was used as_a cooling,rall,.to i.npart fin rec d protrusions to the
surface of SPABSFEPGass % 88 LARY EHEFER 5t fia T2 casd By el HAW TG

surface Lgregyl apitices (SULLQCeILf O eLglieasy | QYEL)codhUS afhy Tl ease
. a

| i ner was produc e sur e irregularities of the surface-irregul ar

rel ease l§¥ﬁ§e3&@n%§9?556§ ange@fﬂtrLE%$55%¥%45ﬁ ar@iné%%dients for
constituting a release layer) prepared by mixing 100 parts
of a resin blend [density, 0.916 g/cm®; MFR, 6.0 g/10 min
(190°C) ; trade name "Moretec 0628D" manufactured by
Idemitsu Petrcchemical Co., Ltd.; resin blend consisting of
linear low-density polyethylene and 15% by weight low-
density polyethylene added theretc] with 300 parts of an
ethylene/propylene copolymer [density, 0.88 g/cm®; MFR, 4.5
g/10 min (190°C); trade name "Tafmer P0180" manufactured by
Mitsui Chemicals, Inc.] was laminated to the undercoat
layer by extrusion laminating at a die lip temperature of
273°C in a thickness of 10 pm on a dry basis to form a
release layer. Furthermore, a cooling matte roll having an
embossed surface was used as a cooling roll to impart fine
recesses and protrusions to the surface of the release
layer and thereby form a release layer having surface
irregularities (surface-irregular release layer). Thus, a

release liner was produced.
The surface irregularities of the surface-irregular

release layer are recesses and protrusions which are
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irregularly different in shape and have been disposed in irregular
arrangenent. This surface-irregular release |ayer had a surface roughness
Ra of 1.5 pmand a maxi mum roughness of 4 pm In the release |liner, the
ratio of the thickness of the poly(ethylene terephthalate) filmhaving a
vapor- deposited alum num | ayer as a substrate to the thickness of the
resin |layers lam nated thereto (undercoat |ayer and release |layer) was 5:2
[ (t hickness of the poly(ethylene terephthalate) filmwth vapor-deposited
alum num layer' :(thickness of the resin |layers |am nated)]. The overal

t hi ckness igFeghd ardMeadef ferRRrt was 7'3Re @Rdt haytr hepeRad SERFSshr 8 of
n-butyl acrylate and 7 parts of acr%ch acid were subjected to solution
pol yner i z&EFEFPTan 3EENTEMP et hod THdiShg BHHACSITREREI LR arebPI8Rt and
azobi si sobutyronitrile as_an initigtor to_ obtain solution of ap acrylic
pol yrer ha@vhS i GhERFE0EPadE IRIMRAR R wetgHh- of P2, 566 GO0 #ELrH
concentration 25@6%y4we%ght). A crosslinking agent (trade nanme "Coronate
L manuf a&PU98ESSY Ripfo™Pol yur et hane Co., Ltd.: tolylene diisocyanate

adduct of tri et hy} ol gLopang), as Jcor Rarated: 4 e Lhe solukhopei gean
0

anmount of 2 parts per parts o e acrylic polyner to prepare a
sol Ut 0N Rhed RAIHWEYIRALS] AR AMIRA ME)COMON I ANAAET W1 Crapor- -
pressure-sensiti v adhesi ve). eT I'S pressure-sensitive adhesi ve conposition
47 deposited aluminum layer as a substrate to the thickness of
the resin layers laminated thereto (undercoat layer and
release layer) was 5:2 [(thickness of the poly(ethylene
terephthalate) film with vapor-deposited aluminum
layer) : (thickness of the resin layers laminated)]. The
overall thickness of the release liner was 70 pm.
On the other hand, 93 parts of n-butyl acrylate and
7 parts of acrylic acid were subjected to solution
polymerization by an ordinary method using ethyl acetate as
a solvent and azobisisobutyronitrile as an initiator to
obtain a solution of an acrylic polymer having a weight-
average molecular weight of 1,500,000 (solid concentration,
25% by weight). A crosslinking agent (trade name "Coronate
L" manufactured by Nippon Polyurethane Co., Ltd.; tolylene
diisocyanate adduct of trimethylolpropane) was incorporated
into the solution in an amount of 2 parts per 100 parts of
the acrylic polymer to prepare a solution of a pressure-
sensitive adhesive composition (acrylic pressure-sensitive
adhesive) .

This pressure-sensitive adhesive composition
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solution was applied to a supporting |am nate base having a |ayer
constitution conprising poly(ethylene terephthalate) film (thickness, 9
pm/alum numfoil (thickness, 7 pm /poly (ethylene terephthalate) film
(thickness, 9 pm (total thickness, 31 pm the constituent |ayers had been
united by dry am nating with an adhesive), and dried at 1400C for 3
mnutes to forma pressure- sensitive adhesive conposition |ayer
(pressure-sensitive adhesive layer) having a thickness of 25 pm The

rel ease liner produced above was |am nated to _the pressure-sensitive
adhesi ve spYatieauvaacerbliefetpr 8ssupPposdadic ilp@iadtiesiRAse a*}/%‘fl)n%c? t hat
the release |layer cane into contact with the adhesive side.

pressur e- 5B¥ST t FORSEANESIPE (PP TSI }I oHGéEdetEXAﬁPEE t@?@ﬂ%‘ﬂé%ﬂs%t% ner was
produced in the sanme manner ag in paj]r except that .a resin

conposi t i 6h1PBr epdrBF S S xi Ag 16 ‘b‘fma f&diln bilERd<kBessity,” 0. 916

by 1 dom 120 460 PsRRERY TaPecotoroppina 86N " BT bR EONCPERTRG of° | by

| ow densi yethylene an 5%, by weight |9 denS| on yI ene added
t her et 0] 3\n¥ ﬁ g gtthl)é %[ i d%% él{nHyI e}}\e/ %985)1} \éﬁ'qﬁ‘e cop Q Fdensﬁt y, 0.88

groms: M e ca|s]‘9ﬁw 180t thy i dfleahalkineld rPQ&§%}1 Sfauf act ured

by Mtsui Was use i ngredi ents constitutl ng a

L 3;62564' 2A6Pc tﬁ%leutéyrf@:%fﬁ egub@ésgﬁkea%nsaﬁn,emasdﬁégf@ whi ch

composition layer (pressure-sensitive adhesive layer)
having a thickness of 25 pm. The release liner produced
above was laminated to the pressure-sensitive adhesive side
(surface of the pressure-sensitive adhesive layer) so that
the release layer came into contact with the adhesive side.
Thus, a pressure-sensitive adhesive tape was produced.
EXAMPLE 4

A release liner was produced in the same manner as
in Example 3, except that a resin composition prepared by
mixing 100 parts of a resin blend [density, 0.916 g/cm®;
MFR, 6.0 g/10 min (190°C); trade name "Moretec 0628D"
manufactured by Idemitsu Petrochemical Co., Ltd.; resin
blend consisting of linear low-density polyethylene and 15%
by weight low-density polyethylene added thereto] with 100
parts of an ethylene/propylene copolymer [density, 0.88
g/cm®; MFR, 4.5 g/10 min (190°C); trade name "Tafmer P0180"
manufactured by Mitsui Chemicals, Inc.] was used as
ingredients for constituting a release layer, and that a

surface-irregular release layer was formed which had a
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surface roughness Ra of 2 pm and a maxi num roughness of 8 pmand in which
the surface irregularities were recesses and protrusions irregularly
different in shape and disposed in irregular arrangenment. A
pressure-sensitive adhesive tape was produced in the sanme manner as in
Exanpl e 3, except that this release I|iner was used. COVPARATI VE EXAMPLE 2 A
rel ease liner was produced in the sane nmanner as in Exanple 3, except that
a resin conposition prepared by mxing 100 parts of a resin blend [density,
0.916 g/crr~; MR 6.0 g/10 mn (19000 ; trade name "Mretec 0628D"

manuf act uséd fiaed craahne et RacRénizcaim nd &t paximegi rougkamsonsi 8ting of
| i near | ow density polyethylene and 15% by wei ght | ow density pol yethyl ene
added thet8t A% R FH1Gnr FReofsUhf atehyl Bhegpt 8pytéré Ctks yheFepaehsity,
0.88 g/cnB; MFR, 4.5 g/10 mn (1900C); trade nane "Tafnmer P0180"
nanufactu@@§IBfQMq%ﬁﬁoqﬂu%ﬁ¥%ﬂ¥%aq%ﬁqu@ﬁ@?%&%dl%sSh?ﬂﬁr%H?eﬂ%§pP6?d
constituting .a release |layer, and that a mrror roll was used as a cooling

roll so as™dtt4s94 AT TS Hcesses and protrusions to the surface of

th I I A - iti dhesi t duced i th
sare manner as | nAERATE TS SREEDT (hat PRTL PelGREe "AT RFCUAS Usel.

(EVALUATlgﬂE‘%%me manner as in Example 3, except that this release
liner was used.

COMPARATIVE EXAMPLE 2

A release liner was produced in the same manner as
in Example 3, except that a resin composition prepared by
mixing 100 parts of a resin blend [density, 0.916 g/cm®;
MFR, 6.0 g/10 min (190°C); trade name "Moretec 0628D"
manufactured by Idemitsu Petrochemical Co., Ltd.; resin
blend consisting of linear low-density polyethylene and 15%
by weight low-density polyethylene added thereto] with 10
parts of an ethylene/propylene copolymer [density, 0.88
g/cma; MFR, 4.5 g/10 min (190°C); trade name "Tafmer PO180"
manufactured by Mitsui Chemicals, Inc.] was used as
ingredients for constituting a release layer, and that a
mirror roll was used as a cooling roll so as not to impart
fine recesses and protrusions to the surface of the release
layer.

A pressure-sensitive adhesive tape was produced in
the same manner as 1n Example 3, except that this release
liner was used.

(EVALUATION)
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The release liners and pressure-sensitive adhesive tapes obtained in
Exanpl es 3 and 4 and Conparative Exanple 2 were exam ned for the resistance
force required for each release liner to be peeled fromthe pres sure-
sensitive adhesive tape (so-called "peel force") by the method of
rel easability test shown above. The release liners were thus evaluated for
rel easability. Furthernore, each release |iner was evaluated for antistatic
properties by nmeasuring the anount of static buil dup occurring when the
rel ease liner was peeled fromthe pres sure- sensitive adhesive tape (peel
-charge anount) bYhéheefeised lofngwse| and hprge saredsensaddwee mttiesionn
below. The results of this evaluation are shown in Table 2. [Peel Charge
Anount Metspeenebthinegh dos lixanmlassi 3 | ¥rd adhesidv €amppe atdsye B xample a  si ze
of 50 mm (width) x 150 nm (length) The release liner was peeled fromthe
pressure 2 Yens eppdiagitedior thperasiatangeeforce wesivdried drmteadphere of
250C and 65% RH. The anount of the resultant peel charge, i.e., the static
bui | dup WEPER28BCuUtIRYT ot Q hES ePEgi8d| afEPMsUriac PEATETITIREMSI AR | i ner
was t hus g el ed of f, was neasur W th surface potenti al ne%gr (digital

g Fp

osci | | osc8pBeStVgde-aRre (sorsg_lggfzﬂp uff °XG/iPed®By ThfaTBEL 9% TIn
this nmeasurenent,  the height of the_probe f surface potenti al
measur enehf Wﬁ§a§é}l§¥ fFBﬁW‘h@ r?‘ace%fe tﬁ*ﬁel‘?aeﬁgaiénell??ne‘fe?%urface
of the rengge L%%ﬁ%étég) for releasability. Furthermore, each
release liner was evaluated for antistatic properties by
measuring the amount of static buildup occurring when the
release liner was peeled from the pressure-sensitive
adhesive tape (peel charge amount) by the method of peel
charge amount measurement shown below. The results of this
evaluation are shown in Table 2.
[Peel Charge Amount Measurement]
A pressure-sensitive adhesive tape was cut into a
size of 50 mm (width) x 150 mm (length). The release liner
was peeled from the pressure-sensitive adhesive tape at a
rate of 2 m/min in an atmosphere of 25°C and 65% RH. The
amount of the resultant peel charge, i.e., the static
buildup which occurred on the release layer surface when
the release liner was thus peeled off, was measured with a
surface potential meter (digital oscilloscope, trade name
"DS-8812" manufactured by IWATSU Corp.). In this
measurement, the height of the probe for surface potential

measurement was set at 5 mm from the surface of the release

liner (surface of the release layer).
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Tabl e 2 Exanple 3 Exanple 4 Conparative Exanple 2 Peel

(N 50 )

foul i ng,

satisfactorily and

force 0.2 0.2 0.4

Peel charge 20 20 400 -anmount (V) The results given in Table |
clearly show the following. The pres sure- sens i tive adhesive tapes of
Exanples 1 and 2 according to the invention do not cause hard-disk dr

whi ch occurs when a silicone release agent is used, and can
snoot hly stripped off as conpared with the adhesive tape

ive
be

of Conparative Exanple 1, although these pres sure- sens i tive adhesive

tapes according to the invention enploy not an

agent but
pressur e-

an i nexpensive polyolefiMakkenZas a rel ease agent. These

expensi ve silicone rel ease

sensitive adhesi ve tapes can hence be applied by a "high- speed

automati ¢

machine appf GSARToN. Y St affamBtL RT MBEfrA EHE 1 LS Whbfypdieyen

2 clearly

and 4 acg¢oreehgte®cehe inyenyion can he satisfactorily apgd, smoothly g
off and aremeshiarfl) in the voltage | evel™ for |the static buil dup occur

s )
—snow—tnat ne—pres sure=—sens  tiye aanestve tapes—of—Exal

Tabl e
ples 3
yeel ed

ring

in the peellngfgL the| release lijner (1.e. , feduced in peel charge anount)

as conpared

t he| pressure-sensitive adhesi ve tape of
charge 20 20 400

amount (V)

The results given in Table 1 clearly show the
following. The pressure-sensitive adhesive tapes of
Examples 1 and 2 according to the invention do not cause
hard-disk drive fouling, which occurs when a silicone
release agent 1is wused, and can be satisfactorily and
smoothly stripped off as compared with the adhesive tape of
Comparative Example 1, although these pressure-sensitive
adhesive tapes according to the invention employ not an
expensive silicone release agent but an inexpensive
polyolefin resin as a release agent. These pressure-
sensitive adhesive tapes can hence be applied by a "high-
speed automatic machine application system".

Furthermore, the results given Table 2 clearly show
that the pressure-sensitive adhesive tapes of Examples 3
and 4 according to the invention can be satisfactorily and
smoothly peeled off and are reduced in the voltage level
for the static buildup occurring in the peeling of the
release liner (i.e., reduced in peel charge amount) as

compared with the pressure-sensitive adhesive tape of
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51 Conparative Exanple 3. According to the release liner of the invention
the rel ease | ayer can be snpbothly separated from pressure- sensitive
adhesive layers without the necessity of using a silicone release agent in
the rel ease layer. Furthernore, the voltage |evel for the static buil dup
occurring when the release liner is stripped frompressure-sensitive
adhesi ve tapes or sheets can be reduced. Consequently, the
pressure-sensitive adhesive tape or sheet enploying the release liner, when
applied to a hard-di sk drive, does not foul the hard-disk drive and can be
appl i ed byompaiaghi-ves Fe@dnrdiet ghat i ¢ machi ne application systent even when
the pressure-sensitive adhesive |ayer has high tackiness. This

pressur e- sensi t | vACEMFEdiNge tapdher thberses v ofeftiile iBVeRkiandi sk
drives. Wiile the invention has been described in detail and wth reference
to speci f itBeemIRATNt P YMer edP, PPt STPOthYY sgRehadd tiF JRePERSFPER ™I n t he

art that variqus changes . and nodificatjon n be made therein wthout

epar t | ng SeRgihiiee SIS v AP Lbpent FBPB! C8) ARRRE ALY 108 rigatg: 31, A

rel ease llr?q . %oréprieéi%gsnea reér? se Ig er oenstitjgt ed_of ?t teast one

pol yol ef i FAESERE WRITIIE (AT ef BadlS K4t Li¥9hce TYFEREFIPFEres. 2.

The rel ea%:%el iv% I’taogfe (ELle"%rieT ]for\l\'fl:%reeisq:atthiec Sx:gjtll’lffguep occurring when the
release liner is stripped from pressure-sensitive adhesive
tapes or sheets can be reduced. Consequently, the
pressure-sensitive adhesive tape or sheet employing the
release liner, when applied to a hard-disk drive, does not
foul the hard-disk drive and can be applied by a "high-
speed automatic machine application system”™ even when the
pressure-sensitive adhesive layer has high tackiness. This
pressure-sensitive adhesive tape or sheet is hence useful
for hard-disk drives.

While the invention has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that wvarious changes
and modifications can be made therein without departing

from the spirit and scope thereof.
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irregularities of the release layer are constituted of recesses and
protrusions which are irregularly different in shape and have been di sposed
in irregular arrangenent. 3. The release liner of claim1l1, wherein the

rel ease |ayer has a surface roughness Ra of 1-3 pm 4. The rel ease |liner of
claim1l, wherein the polyolefin resin constituting the release |ayer is at
| east one polyolefin resin selected fromthe group consisting of

pol yet hyl enes, pol ypropyl ene, pol ybutenes, poly(4-nmethyl-I- pentene), and
copolynmers of ethylene with one or nore a- ol efins having 3-10 carbon atons.
5. The relwase ild nfraigdedliasm 1, which has a constitution in which the

rel ease | ayer has been superposed over a substrate directly or through one
or nore otilher | ayersrebeashe rlelrease kiomprisfing ai an 1, relfdacde hadager
antistatic function. 7. The release liner of claim®6, which has a substrate
and an antdcgtsdtiittiied/eof de¢pdsedtonome bedyblefignsimdsiof, whersubsthet e or
in the substrate. 8. The release liner of claim?7, wherein the 53

anti st at i rdlepse ilpvemdiad swifadeyerregukayhpbesdeposited netal |ayer. 9
A pres sure- sens i tive adhesive tape or sheet having a pres sure- sens
tive adhedve | aydhe wrlteaset henesl €fseclaimel  oWhanpionethe espafasel to 8

has been superposed on )
irregularities of the release layer are constituted of

recesses and protrusions which are irregularly different in
shape and have been disposed in irregular arrangement.

3. The release liner of claim 1, wherein the release
layer has a surface roughness Ra of 1-3 pm.

=

4. The release liner of

-

claim 1, wherein the
polyolefin resin constituting the release layer is at least
one polyolefin resin selected from the group consisting of
polyethylenes, polypropylene, polybutenes, poly(4-methyl-1-
pentene), and copolymers of ethylene with one or more a-
olefins having 3-10 carbon atoms.

5. The release liner of c¢laim 1, which has a
constitution in which the release layer has been superposed
over a substrate directly or through one or more other
layers.

6. The release liner of «c¢laim 1, which has an
antistatic function.

7. The release liner of claim 6, which has a substrate
and an antistatic layer disposed on at least one side of
the substrate or in the substrate.

8. The release liner of claim 7, wherein the
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the pressure-sensitive adhesive layer in such a manner that the
pressure-sensitive adhesive layer is in contact wwth the release |ayer. 10.
The pressure-sensitive adhesive tape or sheet of claim9, wherein the
pressure- sensitive adhesive layer is constituted of an acrylic
pressure-sensitive adhesive. 11. The pres sure- sensitive adhesive tape or
sheet of claim9, which has a constitution conprising the pressure-
sensitive adhesive |layer formed by applying a pressure- sensitive adhesive
to a supporting base and the release liner lamnated to the
pressur e- aanskttatecadhgerve sl ayaetall Foilhd gireas ar e Sensot+depashesd ve t ape
or sheet of claim9, which is a pres sure- sensitive adhesive tape or
sheet formbh&nd- dagkerdrives. 54

9. A pressure-sensitive adhesive tape or sheet having

a pressure-sensitive adhesive layer, wherein the release

liner of any one of claims 1 to 8 has been superposed on

the pressure-sensitive adhesive layer in such a manner that

the pressure-sensitive adhesive layer is in contact with

the release layer.

10. The pressure-sensitive adhesive tape or sheet of

claim 9, wherein the pressure-sensitive adhesive layer is

constituted of an acrylic pressure-sensitive adhesive.

11. The pressure-sensitive adhesive tape or sheet of

claim 9, which has a constitution comprising the pressure-

sensitive adhesive layer formed by applying a pressure-

sensitive adhesive to a supporting base and the release

liner laminated to the pressure-sensitive adhesive layer.

12. The pressure-sensitive adhesive tape or sheet of

claim 9, which is a pressure-sensitive adhesive tape or

sheet for hard-disk drives.
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