RELEASE LI NER AND PRESSURE- SENSI TI VE ADHESI VE TAPE OR SHEET EMPLOYI NG THE
SAME FI ELD OF THE | NVENTI ON The present invention relates to a pressure-
sensitive adhesive tape or sheet and a release |iner for use therein, Mre
particularly, the invention relates to a pressure-sensitive adhesive tape
or sheet which is useful in hard-disk drives and to a release liner for use
i n the adhesive tape or sheet. BACKGROUND OF THE | NVENTI ON The rel ease
liners for use in pressure-sensitive adhesive tapes are generally
constituted of a release-liner substrate and a rel ease agent |ayer forned
on the Sulelfabe LA NGSPRRSSURECIERSIFETE hBNRETVE QNbH Uiy

appl! yi ng silicone rel ease agent and curing It exanmple, in

doubl e- siglgsh #¥ Ufge S§RgEt i ve adhesive tapes or the like, the release
liners coated with a silicone rel ease agent and having, fornmed thereon, a

pressure-sensitive adhesive d@amags o O | ShENBIoCr yl i ¢ pressure-sensitive
adhesive are included in exanptes of that refrease |liner. However, such a

rel ease liner coapied WiBsandi | iGRRAIGEaSR RO has aa Problamtdhat when
the pressure-sensitive adhesive tape is used, part of the sSilicone conpound
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and thus contam nates the adhesive |ayer, resulting in considerably
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pressure-sensitive adhesive tape or sheet which is useful
in hard-disgk drives and to a release liner for use in the
adhesive tape or sheet.

BACKGROUND OF THE INVENTION

The release liners 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 layer, 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 |iner

serve as a siloxane gas source. On the other hand, release liners to which a
rel easin NCEI N GJEMEE t g o] el e agent
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| ow densi thyl ene resi er and has b ormed on the substrate
by extru ti wh bi | Ve 8 surface
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appliances and operation errors. This 1s because those
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 liners +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
“WJIP-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/ but ene-|1 random copol ymer (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 liner and thereby formrecesses and protrusions

on the surfgage;oheyBatRHESIUr 25881 ldopgb13ARes| Y& dAYEP-B0K7-1R gpurfRse of
inparting a fine structure to the pressure- sensitive adhesive | ayer (see

JP-T-9-50428_g0g_JB568500}+ha07¢82m( Mifp10f MaslPukedShused nhehehRs ™eaNs a
"published Japanese translation of a PCT patent application”)).
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anot her rel ease agent are wi dely known. These reledase |iners are used as
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adhesive layer is forned thereon in the subsequent step. Pressure-sensitive
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automatic nmachine application, which necessitates no personnel cost, in
order to gEBSt¥htl tBRrbee®Nt anputhideesbateduchican ighdargdidiisk nLy i wes and

are applied at a high speed in order to further increase the efficiency of
mass produgpb8pfiknvhliue kifibuthassing amount (see JP-A-2003-~127299).
Also known is 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 liners amploying 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
tabl e by air suction on the base side (the side opposite to the
pressure-sensitive adhesive |layer, or the back side) of the tape, stripping
the release liner fromthe tape thus held, and applying the tape to a
hard-di sk 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

ai rtight N§pgeq %lteﬁa'taco@ﬁaah %"eaﬁﬁ'f@ééei‘én of 2Rr %@%waecl%ﬁﬁslg | ¥erg@dhesive

tapes for -di sk drives i's | npai red. Because of this, air
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m ni nrum necessary | evel Consequently, in such hlgh speed stripping, the

peel for cganage6aSahpel Bh Sh AR BaHS . eease By el F4RidE on the _
pressure-sensitive adhesive tape (or sheet) for hard-disk drives (HDDs) is

required pg9she spMET (D AL BpPddi tReCesSatNe f gffésmr@ée%fﬂo@ Thi s
peel force lower than the air suction force is 0.3 NN50 mmor |lower in

terms of atinespeel fxfere, Obrt hdrd heaBesibaer ot I tReedapRders thgppLgdi tions
of a peel rate of 1 mimn and a peel angle of 1800. InC|dentaIIy a rel ease

liner is knewpelaawdi chnkhe fricfl e&ase apeerthias Hald acehd r{ ey gt 188 so as

to reduce peel force (see JP-A-2002-219778). However, the release 4
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 becomes rugged, resulting in
a considerably impaired appearance, but also airtightness,
which 1is o©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 1liner from the
pressure-sensitive adhesive tape (or sheet) for hard-disk
drives (HDDs) 1is required %o 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 irreqularities 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 Iingle RAHING & ¢heassi s | AL 1S RE18aRel YPIREEN HASIY for
exanpl e, do not show a satisfactory releasing function in application to

pressure-sepghtd ve pdiasi west Nayi AG hhgh tackggs and: RRGessi bate 2 peel
force higher than the air suction force. Thése release liners are not

usabl e i nshi phos@epdsiflr EPRLPErBY¥iaN a3yt @mat igxeachi ne. Furthernore, part
of the pressure-sensitive adhesive is transferred to the release |ayer

upon stripping Orr&REhEIROPEI N0 PRVAIGIYH I esUbESrbAipUl ST A
(so-called "stick slip"). Consequently, the pressure-sensitive adhesive
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possessed by the pressure-sensitive adhesive |ayer cannot be effectively
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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 liners t¢ which a

releasing function has been imparted without using a

silicone release agent, the release liners having a release

layer comprising a polyoclefin 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 wusable 1in high-speed

stripping by an automatic machine. Furthermore, part of

the pressure-sensitive adhesive 1s transferred to the

release layer upon stripping or the stripping operaticn

results in pulse stripping (so-called "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 minute current which flows in this case m ght
arouse trpyubl es reei siqn el ectr ap n JHE. .
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or sheets, and to provide a pressure-sensitive adhesive tape or sheet
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Furthermore, when general pPressure-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 voltage
level for the static buildup occurring when the release
liner is stripped from pressure-sensitive adhesive tapes or
sheets, and tec provide a pressure-sensitive adhesive tape
or sheet employing this release liner,

S5till 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 nade
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

const i t ut.ed, ol 8,0l yal-ehii) yeeSL na0dylIas, oo SRECT LhCaBUNACS, ShaRg, S used

as the rél eBsE°FIRer of a pressure-sens hesi ve t ape or’ sheet, then
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adhesi ve T'ayer w thout e necessity of using a siliconé release agent in
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pressure-sensitive adhesive tape or to a ha

it does ngipiquleilie BYstedinsk Ldrdye gRdncanghe aBEEE%ﬁrQ)Ls%lr{'éliﬂhfépeed

automatic machine application systent due to the specific release layer.
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invention provides arelease linér conprising a release |ayer constituted
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irregularities. 7

for use in 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 1is constituted of a polyolefin resin and has a
specific surface shape is used as the release liner of a
pressure—sengitive 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 layver. 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 1least 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-nmethyl-I- pentene), and
copolynmers of ethylene with one or nore a- ol efins having 3-10 carbon atons.

The rel ease |inerr, phel %%P%%%Qaiiﬁe?co%%t WY 1 Q0 d e YBh Chehie diflsgase | ayer

has been superposed over strate directly or through “one or nore other

layers. Thedgleaseidder opref grabl yasan anbiatatigrefopehbien. oL s
rel ease liner preferably has a substrate and an antistatic |ayer disposed

on at | easdn¥erptdle Ofor theogubgkisat eapy | NpidieresPShsat aynilde anhistatic
| ayer preferably is a netal foil |ayer or a vapor-deposited netal |ayer.
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havi ng a pressure-sensitive adhesive [layer, wherein the release |iner
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| ayer in such a manner that the pressure-sensitive adhesive lTayer is in

contact wiitrdde neqrpsRdayea 8f 1-3 pm. The polyolefin resin
constituting the release layer preferably is at least one
polyolefin resin selected from the group consisting of
rolyethylenes, polypropylene, pclybutenes, 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 liner 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 laver.



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. BRIEF DESCRI BT] ON.CETHE DRANKNGS i Guarled v@ dhagr agmaliidersect i onal
view illustrating part of one enbodinment of the release |iner of the

I nvent i ongp & ginre%%_xﬁ:@is%%s%rﬁﬁ aghameRtihe seehigpal viewgrdadidinating
part of other embodinents of the release liner ©of the invention. Filgs. 3A
and 3B ar&dli aprappat i grseghi ogakyyi eWwspribkuskrakinRg tard @fanddilde ot her
enbodi ments of the release Iliner of the invention. Figs. 4A and 4B are

di agr amegh stREEhbL8Al tHEEWS e sishirdSideddiNG Rarddids B¥aMBLES @fr sheet
pressure-sensitive adhesive tapes (or sheets) enploying release liners
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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 ftape 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 1 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
release liner 4b release liner 4c release liner 4d release liner 5
pressure-sensitive adhesive |ayer 6 supporting base (supporting base for

pressure-.sensjitive adhesive ta 7 pr re-sepsitiyv dhesi ve tape 7a
LERISH LY a00gsly & d ABeh] RLERRI SRS Liata Adesl g LA

11 4
pressure- SGHS%%I ve a Ive tape pressure-sensriive adhesive tTape 7c
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Description of Reference Numerals and Signs

1 substrate (release-liner substrate)

la substrate (release-liner substrate)

lb substrate (release-liner substrate)

2 undercoat layer

3 release layer having surface irregularities
(surface-irregular release layer)

4 release liner

4a release liner

4db 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,

10



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

[ Rel ease Liner] Fig. 1 is a diagrammtic 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 | ayer having surface irregularities (often referred to as
"surface-irregular release layer") , and 4 a release liner. The rel ease
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-irregular rel ease

layer 3 .IPJEé’Eqne‘?rﬁaéxfEe %@deég;c.’% | Qyer s%amegl“r‘ne%rhgg,ggh%%%“' 18lgase

| ayer 3 i's nmade of a polyol€efin resin an as sur Irregularities (has a

surface s .th, hrregularities) . Nanely, the release liner 4 has a
rel ease %%ﬁ%%gggmﬁ%cglgggéonstituted of a polyolefin resin and has surface

irregularities. Siﬁgféégg ¥§hgg§e | ayer of the release liner of the
invention is constituted of a polyolefin resin as shown above, this rel ease

liner, even when gsed fof th@ssurgacedigggg%&gﬂ@&(ﬁ SJVIGTSHr e-sgnsg tive

adhesi ve |ayer, is ree fromthe transfér of a silicone ingredient derived
froma Siilﬁgﬂﬁafﬁhﬁaﬁgr%g%@toh% Lhe ol gl &rsaiyl aeAadhesivg dayer. In

addition, although the release |ayer of the release liner is constituted of

not a siltpeneni@n®ds®. 1lIn Fig. 1, numeral 1 denotes a substrate
{release-liner substrate), 2 an undercoat layer, 3 a
release layer having surface irregularities {(often referred
to as "surface~irregular 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 lavyer 3
formed on the undercoat layer 2. The surface-irregular
release layer 3 1is made of a polyolefin resin and has
surface irreqularities thas =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 polyoclefin 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 1is 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;
23Cx60O% RH) can be reduced to 0.3 (NN50 nm or |ower [preferably 0.25 (N 50
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adhesi ve | ayer has high tackiness, rel ease | ay

pressure-gepsitive adiesdMpe 13YBE ioF P Obeeledialdhit i hanagppsat ed
fromthe pressure-sensitive adhesive |layer by a high-speed automatic 12

tape or sheet for hard-disk drives, the 18B0° peel force
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 lowerl.

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

ressure-sensitive adhesjve t{ape qr sheet nd. to further attain the nmass

P oduct | JRAGT MR 4Pl SRELHFFEEET 9 BT TSt nEes PRGPBSE, Wi s
t he pressure-sensitive hesi ve layer .of th ressure-sensitive adhesive
ape o HEEET0; IHYAE. aNEE SHTIARS 4 TR SR 11 SRR Y ayer
whi ch has_been ut'%ized hitherto can pg.uggd. TBe £F€SSU£E-SenSitJV6
adhesi ve ‘F‘é?fér o t CusEH*Fs MTT i fi t ed* EETEPFEC ¢ ‘ilgor&a hit t’%‘-’fc%n%ourse

that the release.|gyer compri 90,25 DY YOLSLLR FERl B L0 L el qase I ner

1Ca rya.
exerts no -adverse uénce on t pr essut’e-sensi adnésive prioperties

of ' the plegoupessensitiyg: ANGILKELLARE QLoaNoehdf 9k disle, drlyes. The
ro y T'imted g as’it conpri

release I'in not partr cular as 'l on ses a rel ease

| aver whigh 13,9905t 4t Ak MoAf1y CA3k-2RBB VAT NeheS! hAlkIas. surface

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 auvtomatization 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
polyeolefin resin 1in 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 1is not particularly limited as
long as it comprises a release layer which is constituted

of at least one polyolefin resin and has surface
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irregularities (surface-irregular release |layer). The release |ayer need
not have one or nore |ayers other than the surface-irregular release |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
constitution cansisting of a Eurface- ir%e?ular releas% I%y%r alo as shown
g Gt

in Fig. 28 °PTHeriore, (TRETPEPAEEPIAEF n&FIRETE a ituti on'®

conprising-an antistatic |ayer coat layer. a surface-irrequl ar
ol base IpTER AR LAVAL, BBl MY TRRY, KR Sond oy Sh S BEBErL B “Shown

I Fig. 3 OL Y MANE , 20Nt L LHLLQL compLLsi pg gn ungergoal, | gyer and a

e _ s
surface- |rregl1jll ar teleas ayer wWhi C ave- peen order on a

substr at &, vl 09, ANy OLEST Adf LAVELehDPEAS 882 SNOWL | NeFLR,1 3B Figs. 2

and 2B are agr ama I on ating ‘par ot her

enbodi m"‘r@%l se ! hfiﬁsl:eaﬁl%g' | el of égegi&g%gfgﬁggc\}ré | t”ﬁglr@%is% nd 78, 4a

and 4b eac enote a release liner, an sanme ani ngs as
Lot nee. MR ool ARk PSuRgallseant AR S S8R hich
ConStitL”ﬁﬁb@fbéenlformed in this order on a substrate as shown in
Fig. 1. 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. 2A,
or may have a constitution consisting of a surface-
irregular release layer alone as shown in Fig. 2B.
Furthermore, the release liner may have a constitution
comprising an antistatic layer, undercoat layer, and
surface-irregular release layer which have been formed in
this order on a substrate as shown in Fig. 32, 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. In 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 denctes a

substrate and 3 denotes a surface-irregular release layer.

The release liner 4a shown in Fig. 2A is constituted of a
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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 (release-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 |.a and_,3 a surface-irreqgul ar ease I er rel egse |iner
4c shomm???g¥$ﬁte3A is? gnsﬁitLRQ%fﬁﬁéLlEfﬁ%? Afe i° ﬁseanB@§F§i|2?Iayer 8
formed on,one s f th substrate 1,, an_undercoa er 2 _for on the
ant i statl%l’F%ﬂj a°§hr1°5’8e FFF‘@gu‘P%rnﬁ' Fe ﬁta‘%jl?e‘?QBIfor %n the
under coat a ﬁ The r aﬁ i ner %d sho g g con tituted of
a substra’t‘% el Sflg'[l% ?‘59erlr8 69n”ed¥\gor?‘sbné’ & étblf °Sutfstrate

| a, a substr the a tlstaélc | ayer 8, an undercoat | ayer 2

formed on® %ﬁg c%l Erﬁgg¥ﬁ£ £8%$Fﬁst 3¥6T Andl8"Surface-irregul ar rel ease

| 3 f d th t | Rel L
r” St ated above, THES SuPTackitr FEQUTEr  FAPRLea o tis, SPEEEBREL] R of at
| east one; ?Pﬁ¥9£§ﬁ§5ﬂgr33£9 oFCEYERY B%nd. %Lr%%%ﬁm%glet%t Adhas suface

|rregulan
liner of the invention. In Figs. 3A and 3B, la and 1b each

denote a substrate (release-liner substirate), 8 denotes an
antistatic layer, and 4¢ 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 4dc
shown in Fig. 3A 1s 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-irreqular release layer 3 formed on the undercoat
layer 2. The release 1liner 4d shown in Fig. 3B 1is
constituted of a substrate la, an antistatic layer 8 formed
on one side of the substrate la, a substrate 1lb formed on
the antistatic layer 8, an undercoat layer 2 formed on cne
side of the substrate 1b, and a surface-irregular release
layer 3 formed on the underccat layer 2.

{Surface-Irregular Release Layer)

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

serving as a release agent and has surface irregqularities.
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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-
net hyl - 1- pentene), and a-ol efin copolyners [e.qg., copolyners of ethylene
with one or nore a-ol efins 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-olefins having 4-10 carbaon atons, (often referred

36 AR Fuf

" propy| enefaiytesi Ac RO NRT 1Ny FRS1n GRN 8L FRFIRY Fé’%‘l arﬁsjq‘?ﬁ:cf%_de
[org T chFPERLT i E AL SRS o BEPDOA JPL BISC P IO R ee s dendas Towe |
Copol ymor SR AR, “PRONBIBRIER; oA Y ol Ry ABF PR EVos L YABLAA S such
oS T SOELTEL D BT 2 BORE] EL Sne LY SEELCURM a0 Yl ool yer
ccet 2t e, CRRT MIEAEnLEVO) o OB DMLt Rl PR MBIy St
et ol By EgS PN Atk sl 0 ook s KRR, e it
methyl-1-pentene), and a-olefin copolymers [e.qg.,
copolymers of ethylene with one or more a-olefins having 3-
10 carbon atoms (often referred to as "ethylene/a-clefin
copolymers") and copolymers of propylene with one or more
a-olefins having 4-10 carbon atoms (cften referred to as
"propylene/a-olefin copolymers")]. Other usable olefin
resins include copolymers of ethylene with one or more

ingredients other than g—-olefins le.g.,

ethylene/unsaturated carboxylic acid copolymers such as

ethylene/acrylic acid copolymers (EAA) and
ethylene/methacrylic acid copeolymers {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/c-olefin copolymers (copolymers of

ethylene with at least one a-olefin having 3-10 carbon

16



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
copol ynmers and et hyl ene/ 1- but ene 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

I [a-ol efi I s pnclud I /1-b I .
Pr of o1 1 oc BRI cLnB ST RbapOly BRAFTH Al CAFBe oty B s T 1V 25
ticul ' I d ' I I I d | t | vet hyl ,
Dol ypr opyt End o450/t Breke bl JERHEROHA) Foreiey PRl ol dheo °"
| efi I Lt d ial | dt I t, .t th
pol ymor < SATERTERDF (94 | FeRN I dEnerEy Rel yRriorane ISR

| yet hyl d | -glefi .. Th I
Dol eraby §o0efRs A EOBLRRLCL. " SOOI AL 4 YORL:

pr ef er abl I'ncl ude I'near Ity ene. pecially
A e A o T R St I Lt S e
ethyl enebgedlyfbbsn Gl Wiltyleddy 1 f5utne "BepBIAR-ELNY! e copplymers
i ncl ude |1 near !
propylene/a-clefin copolymers, the a-clefin having 4-10
carbon atoms preferably 1s at least one «a-olefin
{comonomer) selected from the group consisting of 1l-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 1linear 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 ired I f ffi | dabi | d h

| hanr T ohSHEAENES ChoroRSHEne R %%Sﬁ%ﬁg”?coﬁabgha‘némﬂc} 33
t th t b | ect d E d
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purificat EQPHEGEEFQQG‘ té@mmh%%kre‘}r odpgt %.snaé/r%)fery%gd £33 h?l?f are.

The surfatce-irregula T'6ase 1 ayer has r‘ecesses protrusions

71120 Sl LRI Gl ST LIS S lppagrsees o
whi ch all olﬂgffnt Egpgﬁ%eih%%,orfo@h' gc}énﬂﬁré,l %—%’%atzhﬁs %eﬂéht 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 used 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 my
have been disposed in regular arrangenent (or at regular intervals) or nmay
have been disposed in irregular arrangenent (or at irregular intervals).

Conseq“e”éll;%? *E&ex?é@fv%gf{ y&é H_Eéggél . Sﬁiagvr%rt My E‘ﬂ”%a%.” shape

or are reg arly or 1TTégu eren ave been i sposed
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In the inven the recesses and protrusions pre Fer@bly are recesses and
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| ayer has surface
shapes or 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 in 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 invention, 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, 1t 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 | ayer influences airtightness (sealing

properties Th num syrface r hness .Rt of the rel ease IS not
parti cul a’r%f/ ?H‘ﬁ?f’eﬁle%m% |utrfga% b Ou%}ér?%%? e avﬁrta HE ra%ugq;‘r}olefss)f or
exanpl e, 15 m referabl m.... The WBXI ce raughness
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pm, there are cases where sufficient releasability 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 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 ym). 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 where sufficient releasability cannot be
exhibited. On the other hand, when the Rt thereof is
higher than 15 wpm, there are c¢ases where Iirregularity
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 be 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 selected from known or _ _compn n@&h%% S§%§prd|$g to the desired

shapes of recess T a r%%% r&§9§%§e a%%? ons it oh Fhe P&Fggée
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thereby transfer 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 liner,
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
pum, and is preferably 7-15 pm. When the thickness of the
surface-irregular release layer is 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 V\/m.ﬁ,p cap.s rve.,é%[&r% %nf g&u n,ghéay%r f%r et__tler \gﬁghea reI ease
a
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rel ease | DRl pLoAUGLLAN, AR S exfé?{éété’e§8%e{. Do REQGEIS! (lyp)Exanpl es

of the subs ude nms Oor s cons ernopl a

resins [e, b, yoﬁ§£+£@u9{o§h§§&sth§?ﬂé&{e %Egﬁ%fk%‘@‘ 2§ agiﬁnég 1831 NS
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t erepht hal at styrene resins, e.g., polystyrene; poly(V|nyI
chloride)d; gner mepal pbeith$siend- hdﬁﬂﬂﬂ'“ﬁﬂéo'ﬁ§x1mgﬁ height or a

protrusion having an average height. It 1is, 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
peolyolefin 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

preferab'g/taﬁprégsp el 24194 NVeRl OBopble SHE[RCPS of ohle sHDShGte my

have under gone ace treatnent suc cor ona ISC ar ge

treatmenty L?¥Si% U%%d@%m%%l%”@ﬁ?%936d$ﬂ¥§£tié QPR o
e

under coat }fayer can ornmed on at | east one si strate as an

nter| ayegohet wrenabBe raybSld Aigednds! e maUdA0e- FoF CRHbaI iRl GANG, | aver.

Such an undercoat l[ayer “can be fornmed fromthe sanme pol yol efln resin as

that constitdting the swHase-i sipgukatetel ease Layefij N opartdddar, a
pol yet hyl ene resin such as | owdensity polyethylene). The undercoat | ayer

g?yt Egvez&bﬁ@e{t@téa NGf epbByBlopPledeBlt bl BYeiea@ast i t ution. The thickness

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, 10-10C uym ({preferably 25-80 pm, more preferably
30~60 pm).

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 optiocnal. 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 peolyolefin 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 be selected in the range of, for exanple, 5-20 pin
(preferably 8-15 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 surface-irreqgular release |ayer; th rel ease | {her may have_a

congt i tut‘frltéiarc‘%??pu i iR Csalfbg%eat geiﬁ&tﬁdsu?’f’actﬂ?r rEYYGr V‘?%i edSF | ayer

super posed thereo ma ave a nstityution,constituted qf .a

P oS e B2 0| (AT Y 800 S of Phih " eR, hitkimens

conprising_a substrate and.a_surf.ace-irre r el ease | ayer. _superposed

tthegnli IH@% 5“88ﬁ§9?§ugﬁgﬁ%iﬁs :?ﬂﬁé§i€+f5§8FFrPé&uF§FeFeF & | ayer

has been upet pos, ges%n o en%[tdee‘pé‘lh_a S RSt{haet eo%gd ad-?aol{]c?ti{[vﬁtého i n which
as f

8]:‘ . d’le
a surfaceé-Trregular release layer een superposSed on ‘eac side of a
Substrate

substrat eqy Agcshown L FLge L andE 01220, NeELY, Lhe relsgse s may

fon In a surface-i rr'egu ease | ayer as peen

Z?‘fﬁé?oéf‘?ie ?ﬁti&?aé% ‘Eﬁ% Hridl (2 %ﬂé{%zor?;?%hoﬁi Qgg) she? RS at e
y or through one or nore other Tayers.
substrate results in reduced non-curling properties 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-irregular 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 Ilayers.
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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 undercoat |ayer

and a surface-jrregul ar _rele Layer have. been_faor. in this_.order on one
si de of agﬁﬁm% ?%I%Pa%%c% L§g§$33e¥gpﬁgguﬁgﬁrre Qg%é aﬁé?l ggljéghz?orned

on the og&gsrt,rs;gg 01 h8eSipst Eﬁgg%gg#%ﬁ%@kﬂ Yt %ﬁ&.“.l“@nc][%hgch

surface-iTregalar rel éase | ayér on“each='si'de’o

subst 1 at e, A pracess d 0 ReobSedd of RLGUCING dheieleasg) cLiden Lan be

suitably Sel ecte romnet hods for formng ~ kno ease I'rners and from

other netflods peeqr @'o%ércg id hﬁuléySEd%QnS:tni tdHd on; @ Lker &l gase-ddder,

etc. For ormng the surface recesses and protrusions of the

Surface-iéllfl&g%ar JolsRASRt 1N shdteS SANFRG .Megde Af  wAs cethad,if i ch when

a release layer is formed on a given side of a substrate or undercoat
layer, the rehedse haiehsd MARMNANECERIA folfedPbied M L8 a8 B £

mol ding roll “having surface irregularities forned by engraving and is 25
substrate. Examples thereof 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 melded with, e.g., a molding roll

having surface irregularities formed by engraving and is
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then cured; or a nethod in which a release |ayer having a flat surface is
formed on a given side of a substrate, wundercoat |ayer, or another | ayer
and then treated with a roll or the like which has surface irregul ari

to

rel ease layer. In producing the release liner, extrusion and various
| am nating techni ques such as, e.g., coextrusion and extrusion |am nating
can be used. It is especially preferred to use extrusion |am nating.
case where the release liner has an undercoat layer, it is preferred

use extrusiQn Lapbaat bRg L£onduededi RY whiient andemdpidotaybrandemngxtd usi on

lami nating). In the case where the surface-irregular release layer is
formed byrifndem -@xideusi on fameat bfg.a a

ties

thereby inpart recesses and protrusions to the flat surface of the

In the
to

methodsi i ofF can i Advant ageously

used is to enploy a matte roll as a coo?ing roll just after extrusion to

t hereby iymactcostlr L1ag8rir cegWrstindes1hpethandnaiiad £868888 hayer 4 ust
after tandemextrusion |lamnating. The matte roll can be suitably sel
accordi nged Dl t her dagid ed iy f agd ch r egul aiidfiese ofi epAwFiaciasd r tegul ar
rel ease layer, etc. The layers constituting the release liner of the

i nvent i ontie@edbyeimpont ar8ca8s s8B! Andnpybtrakiohketo ithgy ediaantstadfadg |
resin ingredient and additives) according to need. In the invention,
| ayers sush €ise fePeas@ lIfer.

In producing the release liner, 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-irregqular 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 just after extrusion to thereby impart
surface irregularities 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 layers constituting the release liner of the
invention each may contain a small amount of other
ingredients (e.g., a resin ingredient 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 agwimes {apeRoanepadh NEAnkderb)icobtafded (Byqdi S0l Metg) &l an
ester-urethane adhesive or ether-urethane adhesive in a solvent (e.g., an

organi ¢ sgfeentosuchapsrafepégiitedesiitale. dayiylmaget ab@e Oben ket one,
e.g., nethyl ethyl ketone or acetone). Incidentally, it is preferred to
avoi d t heoptSicord1 By PEbiREd , C @Al dkfipPd, ebaykea MHwe sobpavade srldane
coupling agent, or the |like because such conpounds are causative of the
corrosi onttes feidfidig -of rigtnerampanted edfsdHDDayekhe t ilokneasimerd tlagepri mer
| ayer is preferably 0.5-1.5 pm The antistatic |ayer can be di sposed on at
| east onersfehealolyt hies swhst r dleerrmerd | ITride sUbphriaies asthdladiwn enablleisy. 3A
and Fig. 3B. Nanely, the antistatic |ayer can be disposed on a surface of
t he substswaffi crenth adhésnen patweenhditeofsubstitadtes rahdasbel ismeférzeshown in
Fig. 3A, an antistatic |ayer 8 has been forned between a substrate 1 27

irregular release layer or underccat layer. The primer

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 1s preferred to use a primer (anchor cocating agent)

cbtained 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.qg., éthyl acetate, or a

ketone, e.g., 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 like 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 pm.

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 line 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
| b. Namely, 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

contai ned,h 4 Lheys4bsbbate1aybr BY.ef ehabhy he1dael A3%Rd iNersidwd Nen
constitution which has an antistatic |ayer on at |east one surface of the

substrat eppg . Wskhi T hgnsubsheake 133 3hoynnhibe Hsh B4rA8d beRBwddn tdhe case
where an anfistatic |ayer has been "disposed on at |east one side of the

substr at egubbtsafBaNS dridptat BALsURaLRANS Canthave, @niank&ﬁtsat i | ayer
formed on one side or each side of thereof. In the case ere an

antistatigplays Batikeerilor MBgeen e Bl OFcthBd SHSldm eoft hise
antistatic fayer may be present either on that side of the substrate which

faces thesnekgass lawerher stbatrstde @fpddiersadsiyat @whiBl isuOpRasite to

the release layer. The antistatic |ayer nay have either a single-layer or

a mul til aggeifignsthéut s@nfabe-ibecgatarwheeteaBe 28ayer) or in  the
substrate.

It is preferred that the release 1liner 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 1least 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-deposited netal |ayer (vapor-deposited

netal filamiayerd; cUse,ale @ ndlet dlodil ledhAKer Bctangr - depesiedopretal | ayer

as the antirstatic |aye as a nerit that the antistatic layer can be

desi gned 9o derd fo NV fe alin EXE E4HL BOL Ay 8HBKEYARRYY Hilen IdIRBIddPSHudIc! uding
i mpurity 1ons %y controlling the con?anlna ion of the raw material for the

antistatighd ay@bstrdbe PREBLLKhCOHB! Bk AbreoBthickUli=R@ the metal foil |ayer

or vapor-deposited netal layer is not particularlylimted. Exanples

thereof include vl ous viildilc ehoaBnt sr AR Jreies) COPPIE iNgMard ous
nmetallic el ements, such as aIuninun1(Al§% silver (Ag), gold (Au), nicke

(N'), staighefént) €thay CRRPCENe! MBErm&ENT Y UBppliiagl ugh Gehdldtatic
nol ybdenum pl atinum tungsten, tantalum niobium palladium solder

al | oys, nhgkgt- choapri®iald oys, Bifkek- cHOM aMpepsedl | @%erein an
copper - manganese- ni ckel all oys, nickel-manganese-iron alloys, and

copper - ni gkel sshtO¥sing2@dient (e.g., an antistatic filler, cationic

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 wvapor-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 particularliy limited.

Examples thereof include various metallic elements and

alloys comprising various metallic elements, such as

aluminum (&l), silver (Ag), gold {Au), nickel (Ni),

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 powler (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 &he spbeiipie) RAYtarkaeWLPErePRPY | 281 Nl ingnhRChBLgMe, thaher eby
an antistatic layer conprising the netal foil can be fornmed. The vapor

deposi tiogr@hapoiRtal G bgreeaddabediky, a dnown or TqEdNn Heelni gde such
as, e.g., vacuum deposition. For exanplée, the netallic material in the form

of a fineppewden]sf LRAr e Usddiid ikee i Sotnedrta kLM dr @POn&eposht ed
nmetal filmon that side of a substrate on which a vapor-deposited netal

filmis tgrbe fgpwBdr(e(d:qg., 0Re side Povdia sdbstiaie) phyta dieeyn & comon
vapor deposition technique such as vacuum deposition, whereby an

antistati gibaysl CORB&kSimig=A Map Wiz tePinsl ¢ edatehakel BRIn 1oy bel preduced.
In the case where the antistatic |layer is one formed by applying an
anti st at i eragantombhiaatitonsiodt itiro 3} more thereof.

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) 1s superposed on that side of a substrate on
which a 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.qg.,
one side of the substrate) by a known or common vapor
deposition technique such as wvacuum 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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I ngredient 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 fibersdmde St zEbet2Xhda, ihndhdmaxideathiic Adled® QF @& fH11duwd ani um
bl ack; carbon powders or fibers made of carbonaceous materials such as

acetyl ene giaGK.e &4 f efhe bhRtkstHBL 8 8h19e2phhteuder hidt=ai Fowdiaaphide, and
ot her carbon bl acks; conductive polynmer particles nmade of conductive

pol yners sidras pabrpyrdol evapobiani hieta11iR0l yarahahese, ool Wiiaphene,
pol yphenyl enevi nyl ene, and pol yacenes; and particles coated with various

mat er i al scompes Bisg t heBeopsVEeral litbel emedit spakt.ictl e dppet: al ldwiEent al
netal s, alloys, netal oxides, carbonaceous naterials, and conductive

pol ymer s)sfé&h gas fahemitopper sanvedi,| vgslPar iclkes coataidnbesh atedll e
nmetal ). Wen the antistatic ingredient contained in the antistatic agent
conpri sesc@pp@t | oni eoant i sttatgmiami oni i tabiwhat , cobalani ¢ mednibddraim,
anphoteric antistat, or the like, these antistats are not particularly
limted gptatimube swrgdtien seltanttedunr3l nicbium, palladium, solder
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, cr
titanium black; carbon powders or fibers made of
carbonacecus materials such as acetylene black, Ketjen
black, natural graphite, artificial graphite, and other
carbon blacks; 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.g.,
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 contained in the antistatic agent
comprises a cationic antistat, anionic antistat, noniocnic

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, polyamde, acrylic resin, or polyurethane or a

radi ati on-curable resin (e.g., an ultraviolet-curable resin) such as an

ul travi ol isplatidfd 18y AgF¥hi knbl® Nca SUSHLIOI BARL S LR bexnsRd ahghaier in
conbi nation of two or nore thereof. Such an antistatic agent (antistatic

agent CoYisd¥E A bknées andndbaper sedtina=Aid), anka@dwh st ampbotergredi ent,
e.g., an antistatic filler) is applied to, e.g., that side of a substrate

on whi ch aftiantdtsd At icxr | ayRy 14®EPri Si MHedd aghtskahie cagengriesiikatee for med
(e.g., one side of the substrate) by a known or commobn coating technique
and dri ednothetialy amtanit=sdiat | €illdwers cararbe bedf orusedl bl dree alego pessi bl e
to use a nethod in which a sheet conprising a binder and di spersed therein
an anti sdcibimd figsreb®ntwo eox).mora ehéredfitic filler, is forned beforehand
and this sheet is lamnated to that side of a substrate on which an
antistatic | ayer Te: tmidderf orardsk (eed. foondispdesbfigt hhesuahstisatad)ict 0
thereby forman 32

ingredient, 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 ultravioclet~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 layer
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 lavyer 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 pm). Incidentally, the thickness of
the vapor-deposited netal layer is generally 0.01-2 pm (preferably 0.04-1
pm . Wen the thickness of the antistatic layer is snmaller than 0.01 pm
there are cases where a sufficient antistatic effect cannot be obtained. On

the other rb@f'gtai:fccafg wer e e ; i k%%ss atﬁﬁrseé%ﬁlé l25ggt than 10 pm

this results i excessive qual 'ty an i s econom cal ['y di sadvant ageous. In

n
the case pwhgre %heS eheasg, | ogEiQkathe INMARM | onyhsigne | madueh A

surface- |rregu rel ease |ayer has been fTormed on a substrate or on an

undercoateﬁﬁa{ﬁ&nq% té@:h'n%. felsC é\ﬁai@rasteﬁeph@,a%tI:msaeﬁegm%et isgkngsses of
these layers in this nmultilayer structure are as follows. The ratio of the

t hi cknessygfqt hecsp@shgats Aketine thickness of the substrate and antistatic
| ayer (when the antistatic layer is present) to the thickness of the

surface-irregul arrhel egreckaxss feFmednen anitheradide afaydhe isdibsidwate or
the thickness of the surface-irregular release |ayer an&rundercoat | ayer

(when thepypderaakliayami ticdl M{e$edhh, Yo Seolddtdd ckagss saampilest rigt e +
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the range of 0.01-10 um {preferably 0.04-5 um).
Incidentally, the thickness of the wvapor-deposited metal
layer is generally 0.01-2 pm (preferably 0.04-1 pm). When
the thickness of the antistatic layer is smaller than 0.01
pm, 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 liner 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 surface-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 |iner of a pressure-sensitive adhesive
tape (or shpety. [Ohi &8ss di bFi CUhLESSeL DrPRELALEON 1l @asRNCAURLA! €d when
t he adhesive tape or sheet is subjected to a processing, e.g., fine
punchi ng.yddeAddh£i ahyedynce the ppokypiBy{ene-dmt &:1al tghoyss enhpnced

el ongati on during puniching, the ‘adhesive tape or sheet has reduced

sui tabi | igyefOFaciyt FREmt 8: i ¥8 pUBChegdnpkgsaswhavkengnha tPhakeetichhras one
formed by tearing.” The overall thickness of the release |liner is not

parti cul afhy |dudffsh-Hoveyelar | trdieddefl abgllry 40- 160 Phe MUrduesf erably

50-120 pm In the case where the release |liner conprises a substrate and a
surface-iirpgyphParr ebBasse Layer haanadderkbyadnlegersiide tdfo tlkegailsd rate,
the overall thickness of this release liner is preferably 40-100 pm nore

pref erabl yoPa 288 BMLHAS thengtlasck s Oveiral thet hkdesstof crheofeligase |iner
is within this range, suitability for stripping operation and suitability
for 34 substrate and antistatic layer, the release liner obtained
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. In addition, since the
polyethylene material shows enhanced elongation during
punching, the adhesive tape or sheet  Thas 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 ym,
more preferably 50-120 pum. 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 pm,
more preferably 50-100 um. As long as the overall
thickness of the release liner is within this range,

suitability for stripping operation and suitability for

34



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

(suppor 1 F0CChESe PP - o FaRt i e HER ¢ Ee LA By leB MO %0 5e

(supporti pressure-sensitive hesrve pes), and

and 7c a p[egaul e SR0S Uy ndNes] Yo Lapen FULENY MG cdee 10l Bye aNd 4

have the Sane neani ngs as ove; dénot'es a su rate, an

under coat 3 urfac LGk egula | ease | ayer, and 4, 4b, and 4c a
rel ease I?ﬁ§¥§£v$h538§eéégrgFgg%gi?ﬁgéhggﬁésive tape 7 shown in Fig. 4A

conpri ses a SUPPOf}ing RASe 5.1 Al CGUELT BERSHNG BUNCBLY Gdady o5 f or med

on the base 6, and a release li1ner 4 superposed on the pressure-sensitive

adhesi ve : t L aGesi:n ar. I 318 i
v %x?%‘ﬁé?ﬁéﬁ% that phessuid %%n'(?ﬁ.é:g% acﬁ%selgfee BYRL: 3 46 1D

cont act ressure-sensitive a ive | ayer Th

pressure- sensikhi-yesafdoeshye aaagsl%esft%pé Iy ErbetdBis CHRI SEF ﬁ%élpporti ng

base 6, a pressure-sensitive adhesive layer 5 fornmed on the base b, and a

rel ease | yRebnd328 and Figs. 5A and 5B. Figs. 4A, 4B, 5A and 5B are
diagrammatic sectional wviews 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 7¢ 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 layer, 3 a surface-~
irreqular 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 Jlayer 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. 5A
conprises a supporting base 6, a pressure-sensitive adhesive |layer 5 forned
on the base 6, and a release liner 4c 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. Furthernore, the
pressure-sensitive adhesive tape 7d shown in Fig. 5B conprises a

pressur e- senshbdMso adhesh v enkapek s3udld sansigifs adidisvda spuperpaged on

each side of the adhesive layer 5 so that each surface-irredgul ar rel ease

layer 3 ighatntp@NtAGtrakd i tHEGRI LSS HEA=3RRSI 1hyeradhesd venl axditet
[ Pressure-Sensitive Adhesive Tape or Sheet] As shown in Figs. 4A, 4B, 5A and

5B, the pEEERUIr @heSensidd Mer@8dbesivei tapeadhedifRl Oofaybe i Bventi opmdas a
constitution in which a release liner (4, 4b, or 4c) has been superposed on

a pr essur}fsrésaﬁi:éiyéngﬂhs{&bveatﬂab@&vé S@.agéha??bt heshawd ager i regul aarel ease
| ayer 3 of the release liner (4, 4b, or 4c) is in contact with the

pressur e- -§@PeL kbye &dh%&%‘ﬁofﬂ%@é Spakeci dent abl y phAdsupree s SriSansi tive
adhesi ve tapes or sheets (7, 7a, and 7b) shown in Figs. 4A and 4B and Fig.

5A have aag@Rasiivéutbgdri B Wirkied ol €58 UbLs&e8Si binde ;:adhasdas | aresr 5 has
been superposed on a supporting base 6, and are pressure-sensitive adhesive
36 4c 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. 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 1in 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 in 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-sensitive 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 filns
and sheets nade of thernoplastic resins such as polyolefin resins, e.g.,

hi gh-density pol yet hyl ene, |owdensity polyethylene, linear |owdensity

pol yethyl epges B YHHOPYL 88, thRd Rl Bt tvd Pephbene- &h, M YEEhEF S,
e.g., poly(ethylene terephthalate), styrene resins, e.g., polystyrene, and

pol y(Vvi nyhagll ortge) ;ptoadi®rof senieht {1 Madris Sheettspdebdl ERakbkt swgh as
alum numfoils, stainless- steel foils, and copper foils; and | am nates of

these. Exagphesiff t1¢.| R nafps nckudethauitiagheswhich pohyesbes &ilm
made of, e.g., poly(ethylene terephthalate) with a netal foil such as,

e.g., an pkUEEOYE-kehlsi®h veOpRPesiold 1a(@:0.5 iPaumsdeied ibylatbatef o |
| am nate and a polyester filmmetal foil/polyester filmlam nate). The

t hi ckness Rimelfte Stippsr tidg bapeeeanrbeseuistialhye sabdhektdel Nntapeange in
whi ch handl eability and other properties are not inpaired. However, it is
gener al | yshed®0ofimther dhaeatilessl®y220 pm  (Pressure-Sensitive Adhesive

Layer) 37

(Supporting Base)

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.d., 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.q.,
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 pm, preferably 10-200 pm.

(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@fs FHdPislBNendNdivei |d@heddvd herpolydreryageorging to
need. The acrylic polynmer can be produced, for exanple, by the

copol ymerigi ¢ ofuein@ MRROPFedB il SafOIPIvE1 BANRRE VR 14P4L 2hkWhe
(meth)acrylates such” as ethyl (nmeth)acrylate, butyl (nmeth)acrylate, and

2-ethyl hexylsdpd hiacsytale aleafierabtypd mBEh)Madat ates Bavidw ddxdd 5
carbon atons] as the nmain conponent and optionally further containing other

NDNOMEr S SHEM ABri®dud  pPek¥drexyehkylciet AapsEylate, [eREBLaCT WL acid,
styrene, and vinyl acetate as copolynerizable nodifying nononers. Wen an

acrylic pfepsi¥edCoNprbeaguary sefnssuaivaacr yl i gdipetyvers asitshe main
conponent is used, highly satisfactory results are obtained with respect to
rel easabipbly( (déeh) ¥peydict Betprsbuseds adbidsive J@dasilie: isiHwtive) .
particularly limted. However, the pressure-sensitive 38
This adhesive 1s prepared by using as the main component
an acrylic polymer obtained by a polymerization method such
as, e.d., 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., Z2-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 is used, highly satisfactory results are
obtained with respect to releasability.

The type of the pressure-sensitive adhesive is not

particularly 1limited. However, the pressure-sensitive

38



adhesive is generally of the solvent-based type, emul sion type, hot-nelt
type (solventless type), or the like from the standpoints of handleability,
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 techni que, as long as the performances required of the adhesive
are not inpaired. The pressure-sensitive adhesive |ayer can be forned, for
exanpl e, by applying the adhesive of the sol vent-based, enulsion, or
hot-nmelt type or another type on a supporting base and drying the adhesive.

|t shoul d. fe 0pLed Al ED 1 8 BECSSU eSEDShLLYS:BANGSINE | @YEf ol g OF e

by a net ho I'n wWhi e pressure-sensitirve adhesive f constituting the

br essur e- sgpsi Ui aghes| kopl Yol | K BEp!I & {Red1ixe from

surface-irtegdl ar release Tayer, ere are cases where satisfactory

rel easabi LiLy sltﬁn@g)toi%@saicﬁe%d%ﬁcﬁlééb}ibg??{ grtgdlro:ng gitRd 4 uze aogthod in

whi ch a pressure- sensitive adhesive |ay on a supporting base

and a relLegqg 'iiﬂ%?é5athS’ii'ca@Péééﬁ‘i'xéhEéﬁEQt§9et %}héétf\ées may be

surface-irregular rel ease Fayer ‘comes into contact wt

pressure- ggRai LiveRAheSIy et ayekl LAgt {a%gaaéeer eIUGE 1@ nPrERSUS£-RERSI ti ve

adhesi ve tape or sheet. The thickness of the preSsure-séensitive adhesive

layer maytherd8r2@Q, pM fcﬂé@ﬁeﬁ:&hﬁﬁi@ﬂi‘e]ﬁoa@”ion%h%scm | patt £ @PmPhcdhe
pressure-sensitive adhesive tape or sheet of the inventionis not limted
to those rd8uired of the adhesive are not impaired.

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 is directly applied
to a surface-irregular release layer, there are cases where
satisfactory releasability is not obtained. It 1is
therefore preferred o use a method in which a pressure-
sensitive adhesive layer is formed on a supporting base and
a release liner is 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 pm (preferably 20-150 pm).
The constitution of the pressure-sensitive adhesive

tape or sheet of the invention is not limited to those
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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-sensitive adhesive tape or sheet) Furthernore, the double-sided
pressure-sensitive adhesive tape or sheet may be either a doubl e-sided

pressureégg‘?f%bggogga%'v gl 2080 SRR M & UPBARELATD Ao

(base- suppo I'e él pressure-sensitive adhesive tape or eet) or

a doubl e-g esch% SSU; tb\ﬁﬂeé-dhééh‘é%ﬂ:ﬁﬂﬁoﬁrs shesjne Ny cﬁ}gsSI 5% tape or

supportlng base ase- ess oubl e-si d pressure- sensitive- a

sheet). HTftPGSSSH&ﬂe§§Gé' tEYBaadBesi ¥RabaPeral, SRR 5 e YS,Al.- | east

one release liner having a surface- irregular rel &ase |ayer.” For exanple, in

the case wbgLfritbeaRhessyLetapRsSidd \Whadhesi vigni @Reoak %E%%tdﬁijif§n9|e-
si ded pressure-sensitive adhesive tape or sheet, one release |iner is used.

On the OthbraéﬁdreLBehQQtiﬂée adieyisd hei i e%gyﬁﬁigegﬁubu%ﬁyméw tape
or sheet is a double-sided pressure-sensitive adhesive tape or sheet, two

rel ease | 588E5t10% RRANEAWOr tap8 Y edhbet) NQYT i Raphivd aegstesd a4 s the

surface of a surface-irregular release 40
sensitive adhesive tape or sheet in which both sides 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 liner having a surface-
irreqular 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 is used. On the other hand, in the case
where the pressure—sensitive adhesive tape or sheet is a
double-sided pressure-sensitive adhesive tape or sheet, two

release liners may be used or one release liner in which

each side 1s the surface of a surface-irregular 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 hyl gner tRiepbt hakase) film (trade name "Lumrror 5- 105-50"
manuf actured by Toray Industries, Inc.; thickness, 50 pm substrate) by

tandem extrusi on Pk Raldsa ral- serdiieivd PabREBekat UELef 3256hkata dai ckness
of 10 pmon a dry basis to forman undercoat |ayer. Subsequently, a resin

conposi tigme (i Ngvedteshs for @eashit uhkngaa seheasnd-aeie pgrHapaned by

m xi ng 100 parts of a resin blend (trade nane "Mretec 06238D"' nmanufactured
by | dem tsenfetivehadhesdli veo.tapdt dr; shesith Hbendseonsi sthagrokld raar

| ow-density pol yethyl ene and 15% by wei ght | owdensity pol yet hyl ene added
t heret 0) alébtBONipaniateafiads etiyl paetpraprrenefoxohakryrel skt rdardererane

"Taf mer P0180" manufactured by Mtsui Chemcals, Inc.) was lamnated to the
under coat £bayesmbytesd.

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 Kasei Santec) was laminated to a
poly (ethylene terephthalate) film (trade name "Lumirror 8-
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 um 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 1linear low-density
polyethylene and 15% by weight low~density polyethylene
added thereto) with 300 parts of an ethylene/propylene

copolymer (trade name "Tafmer PO0180" manufactured by Mitsui

Chemicals, Inc.) was laminated to the undercoat layer by

41



extrusion lamnating at a die lip tenperature of 273Cin a thickness of 10
Jun on 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 are irregularly different in shape and have been di sposed

in irregakefusdsRNpSAERAtingi StsHr dseelipr egtiarateleas® A7 e iad a
surface roughness Ra of 1.5 pmand a nmaxi num roughness of 4 pm In the

rel ease |thecknéde 6t 10 @ the 4 Moknessi of tot Ferpohy ettl@dsendayer.
terephthalate) filmas a substrate to the thickness of the resin |ayers
| am nat edrtbelietiotandeacoabolliager mahder elredde haywdng was 5.anbddddadkness
of the poly(ethylene terephthalate) filn): (thickness of the resin |ayers
| am nat edsthrfdbe waer akkdt hisclenessolofng heok kbl easemphirtief ivas rédgeuesOn t he
ot her hand, 93 parts of n-butyl acrylate and 7 parts of acrylic acid were
subj ect edahd solaitruei ool yoertiheat sonfageamidvr theameledxdwdlageng atdyl
acetate as a solvent and azobi sisobutyronitrile as an initiator to obtain
a sol uti obhefely foryl iac yedlepmsr layeénghavieggburfaze 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
irreqularly 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 pm,

In the release liner, the ratioc 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
linexr 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-
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aver age nol ecul ar wei ght of 1,500,000 (solid concentration, 25% by weight).
A crosslinking agent (trade nanme "Coronate L" manufactured by N ppon

Pol yuret hane Co., Ltd.; tolylene diisocyanate adduct of trinethyl ol propane)
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
conposition (acrylic pressure-sensitive adhesive). This pressure-sensitive
adhesi ve conposition solution was applied to a pol y(ethylene terephthal ate)
film (thickness, 50 pm and dried at 140C for 3 mnutes to form a

pressur e-5easddé o PABESA ¥ ewe0FROSHEI ans5bayeno( AseIsd eontriitd tiermdhesi ve
| ayer) having a thickness of 25 pm The release |liner produced above was

| am nat edR%9 Bhewdi@R8YL e-ASensSsEl Vek ingeagratsi(deadeunhare '"Woddiaate
pressure-sensitive adhesive |ayer) so that the release | ayer cane into

contact I thahhEaadhesdydysiNigpohuBelupsEssne ecsensilitidve tadhesinee t ape
was produced. EXAMPLE 2 A release |liner was produced in the sanme nmanner as
i n Exanpl éiilsoexarptet Adduatr ofi hrinepbyil ti piropae@edr echshyi nadrvpaxat@ parts
of aresin blend (trade nane "Mretec 0628D' manufactured by Idemtsu

Pet rochemuotd €oe, sbidtionr 631 rarblamdirconst s2i pgroé pemed 00 ey

pol yet hyl ene and 15% by wei ght | ow density pol yet hyl ene added t hereto)
with 100 phet scafylane gdiyeee/ proprHersee opolepdertictr aole a4Ppressure-

sensitive adhesive composition (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
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nane "Taf mer P0180" manufactured by Mtsui Chemicals, 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 roughness of 8 pin and 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 lhamecephrinkat p@10831 MaCRITRQIrQD WY ept Atk Wyhemi ¥ang, 10Acpprts of
a resin blend (trade nane "Miretec 0628D' manufactured by Idemtsu
Petrochenivgal Ws&ad dédihgrediienthl eut cobsstl tuging hi nedred v Uapsit y
pol yet hyl ene and 15% by wei ght | ow density pol yet hyl ene added t heret o)
with 10 pantisthhtas etunflaere/iprepyllene edpal seerafdr ades fHarmed Tahireh P0180"
manuf actured by Mtsui Chemcals, Inc.) was used as ingredients for
constituthad a reirse |laysghnesndRéhaf & mor moxd raolmaxiasumisedugbnassool i ng
roll so as not to inpart fine recesses and protrusions to the surface of
the rel eas€ | 8yepm Aampd esisur edgensi tthee adbésicee {apeguwdsrpibddscedera the
sanme manner as in Exanple 1, except that this release I|iner was used. 44
recesses and protrusions irregularly different in shape and

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 1 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 release liner pagapeRteoNfromthe test piece in the 180 direction at a
cross-head speed of 1 nmimn in an atnosphere of 23C and 60% RH. The

resi stance force Tieguirébdaterlihesspaad paespatlke -sened)tifaiddhdéBHe mm
was measured. The results of this neasurenent are shown in the row "Pee

force" intdpdseobtaTabbe ih Esamplesl Exangl 2 2ndorpapalrate vexaigdmplle Peel
force 0.2 0.2 1.0 (N50 mm) EXAMPLE 3 Low density pol yethyl ene [density,
0. 918 g/ chBweraekkahliowd dior (tHR)rebi Htgndd fibncé 12 riedadmmarach L-
1850A" manufactured by Asahi Kasei Santec] was |lam nated to
release liner to be peeled from the pressure-sensitive
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 i1n 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 Kasei Santec] was laminated to
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45 the alum num | ayer side of a poly(ethylene terephthal ate)

vapor - deposi ted al um num | ayer on one side (trade nane "Metaluny TS
manuf actured by Toh-Meta Co., Ltd.; thickness, 50 pm substrate) by tandem
extrusion lamnating at a die lip tenperature of 325C in a thickness
pmon a dry basis to forman undercoat |ayer. Subsequently, a resin

conposition (ingredients for

m xing 100 parts of a resin blend [density, 0.916 g/cn8; MR, 6.0 g/

(190C) ;

trade nane "Moretec 0628D" manufactured by Idemtsu Petroche

Co., Ltd.ghd esifmbhemd 1GRARS séidd ef d ipsay (deMyUens] therRinteidndwne
15% by wei ght | ow density pol yethyl ene added ?ﬁ%reto] with 300 parts

et hyl ene/prupyhaoengoro! yaperldepsit Yed0. BB, 1MBr bbb ofblGiden

(1900) ;

trade nane "Taf mer P0180" manufactured by tsui Chem cal s,

filmhaving a

of 10

constituting a rel ease | ayer) prepared by

10 mn
m cal
and
of an

I nc. ]

was | am negeghd o nfEhe undetadahy | BYer mayhuPsdtigicen bgm Tetimgtat v die lip
tenperature of 273C in a thickness of 10 pmon a dry basis to forma

rel ease |mtygr;

RHidaiess £, 50 canl;i ngubBtiatepl Ibhaviaigden eatthassiesh surface

was used as a cooling roll to inpart fine recesses and protrusions to the
surface dfaiihwatehg@ase al dyerlapndtéhpeebyuter mfa3esl’case laaywdi dandgyg
irregularities (surface-irregular release layer). Thus, a release
| i ner wasoprdduceth odhe surdmce bashiegultar i foem odnt henderwrdeme- irayegul ar

rel ease | ayer are recesses and protrusions which are

sur face

Subsequentily, a resin composition (ingredients 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 Petrochemical Co., Ltd.; resin blend consisting of
linear low-density polyethylene and 15% by weight low-
density polyethylene added thereto)l 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 pym on a dry basis to form a
release layer. Furthermore, a cooling matte roll having an
embossed surface was used as a cooling roll tec 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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46 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 lamnated)]. The overal

t hi ckness; \feddiear B} easerbirBat a5 fRapal (WY thevet lerhadflsp8sepalrits of
n-butyl acrylate and 7 parts of acrylic acid were subjected to sol ution

pol ymer i Zatdfulyr ana of sh@ahien BBt hodTibE Ngsebbykbeacetablag aeI@awent and
azobi si sobutyronitrile as an initiator to obtain a solution of an acrylic

pol ymer haseyy Raveighurfues ageughhess! ®a vweff gt 5ofaml, £, Q0ehalxEedind
concentration, 25% by weight). A crosslinking agent (trade nane "Coronate
L" manuf asdutletedy & ppommPol yur et hane Co., Ltd.; tolylene diisocyanate
adduct of trinethyl ol propane) was incorporated into the solution in an
anount of 2 partsImpethd(Od=lp=at¢s binethetheryhiitopofynbe thipkeparse «f
solution of a pressure- sensitive adhesive conposition (acrylic
pressur e-sensipole{ethhkbsnse) tefapbtpatatal e- §ehmi t hneiadhesi veragenposi ti on
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 azcbisisobutyronitrile as an initiator to
obtain a solution of an acrylic polymer having a weight-
average molecular weight of 1,500,000 (sclid concentration,
25% by weight). A crosslinking agent (trade name "Coronate
L" manufactured by Nippon Polyurethane Co., Ltd.; tolylene
diisocyanate adduct of trimethyvlolpropane) was incorporated
intc 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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47 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 lam nating with an adhesive), and dried at 140C for 3 m nutes
to forma pressure-sensitive adhesive conposition |ayer (pressure-sensitive
adhesive layer) having a thickness of 25 pm The rel ease |iner produced
above was lamnated to the pressure-sensitive adhesive side (surface of the

pr essur e-ARRildnY GraadRgsd Meed aerd Seppditinghtamehgasephagehatamg bnt o
contact with the adhesive side. Thus, a pressure-sensitive adhesive tape

was producsstr MLt fon elonpeilsing pelSy s Oiretle | Retr@phtdizg ateyner as
in Exanple 3, except that a resin conposition prepared by mxing 100 parts

of a resifgils enqdthderseky, 0.916pg)oEBumiMum 6£0iy/ 10(thicKdEHE) ; Urade
nanme "Moretec 0628D' manufactured by Idem tsu Petrochem cal Co., Ltd.;

resin blsnd/mdns{ettiyvigerod  |tienaaqshttoytdassi tH4 ol WetHiydkaressand 915%m) by
wei ght | ow density pol yethyl ene added thereto] with 100 parts of an
et hyl ene/ {ramil eheicbpesgner3] demsi thhe Oc@dstgteaBt MaRers Shgdl®emnn
(190C); trade nane "Tafnmer P0180" manufactured by Mtsui Chem cals, Inc.]
was used wsitedgbedident sldminabisyi wathngra adheaswvel ayemd addiedatta
surface-irregul ar rel ease |layer was formed which had a
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 inteo 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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48 surface roughness Ra of 2 pmand a maxi mum 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/cm8; MR 6.0 g/10 mn (190C); trade nanme "Mretec 0628D"

manuf act ugedrbye | d6ihalsBeR0CEM Cah GAa: o tfhxim@Ri BouBhgBdsC@Fsigti ng of
|l i near | ow density pol yethyl ene and 15% by wei ght | owdensity pol yet hyl ene
added t hgggt ghawitd 4RicRardre ofushacé hYlrerrfn-0o aNe Gepal waiedddansity,
0.88 g/cm8; MFR, 4.5 ¢g/10 min (190C); trade nane "Tafnmer P0180"

manuf act wied produsubnEnesteghsariiCdl fragensed nAshapRyeld filspd=d
constituting a release layer, and that a mrror roll was used as a cooling
roll so apnnDiréguiapastrahbamenecesses and protrusions to the surface of
the rel ease |layer. A pressure-sensitive adhesive tape was produced in the
sane nanner as i BEsaspkerdr-sexeept vehaldhddisrg et@psewaki pebduasdisat.

( EVALUATI ON)

the same 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/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 1layer, 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
laver.

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

{EVALUATION)
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49 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
pressure-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 pressure-sensitive adhesive tape (peel

charge amount) byridier88thod 9finkeel arkhabfes SAPYNEABRSULEMR RN IQMN bel ow.
The results of this evaluation are shown in Table 2. [Peel Charge Anpunt

Measur emefige A OHLSSHE]- §ﬁn$‘.ixb'l-nﬁﬁe%df39$iﬁ@ 4 apRAVVBsSmpHiraititR Exampae of 50
nm (wi dth) x 150 mm (Il ength). The release |liner was peeled fromthe

pressure-senstéi ¥Randhed rort apr aled stti® OfoPcdl FhAul Redn fAfrmsdier € of
25C and 65% RH. The anount of the resultant peel charge, i.e., the static

bui | dup whéITda o€ CcUrimsk ond hber eb@b&d! aftsm S WHeAC préfRemrd-edsiltgase | i ner
was thus peeled off, was neasured with a surface potential neter (digital

osci | | oscafesivadaapaire (sobSa88dd" "payulf acbueed)byoy WEAREU ethodl. dfh this
measurenment, the height of the probe for surface potential neasurenent was
set at 5 naléaeabibhietgurteate shothe abelvease Thénatellsisd atenakst hereel ease
aver). thus evaluated 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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50 Table 2 Exanple 3 Exanple 4 Conparative Exanple 2 Peel force 0.2 0.2 0.4
(N50 mm Peel charge 20 20 400 anount (V) The results given in Table 1
clearly show the followi ng. The pressure-sensitive adhesive tapes of
Exanples 1 and 2 according to the invention do not cause hard-disk drive
fouling, which occurs when a silicone release agent is used, and can be
satisfactorily and snoothly stripped off as conpared wth the adhesive tape
of Conparative Exanple 1, although these pressure-sensitive adhesive tapes
according to the invention enploy not an expensive silicone rel ease agent
but an inexpensive polyolefin resirzg3ieasrel ease agent. These pressure-
sensitive adheS|ve tapes can hence be applled by a "hlgh speed automatic
machi ne applrt,atlun systent Furthernore,—therresutts grven Fabte—2—T early
show that the pressirEx3mpdpt Bve ERENlfe 4 apdLomparaiahye sRxamphad2 4
accor di ng g1t Fyddrventi on can be¢ satisfactorjly and snDotth peel ed| of f
and are reﬂg&%%rin)tre voPt-dge | evel O.& the static bui®dlip occurring in

the peel jng-¢rPt Y fdel ease linet (i.e reduped in peel charge ampunt) as
Peel
charge 20 20 400

amount (V)

The results given in Table 1 ¢learly 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 used, 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

51



conpared with the pressure-sensitive adhesive tape of 51 Conparative
Exanpl e 3. According to the release |liner of the invention, the release

| ayer can be snmoothly separated from pressure- sensitive adhesive | ayers

Wi t hout the necessity of using a silicone release agent in the rel ease

| ayer. Furthernore, the voltage level for the static buildup occurring when
the release liner is stripped frompressure-sensitive adhesive 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 cipuhribevBapdaflbsk drive and can be applied by a "high- speed
automati c nmachi ne application systenf even when the pressure-sensitive

adhesi ve | ayer hagc-Bbghihgckidethe Hilmady €S5HES- SNSkhiVei dfdiesi Mg, t ape or
sheet is hence useful for hard-disk drives. Wiile the invention has been

descri bedth8 ¢detabkeanGyet tdad Ber &n68th0ySRephirh& cBMIaHBNSséheseof , it
wll be apparent to one skilled in the art that various changes and

nodi fi cat ensi eagebadrage viehagidr vdhanbutepret hgeskiep dre widd taand
scope thereof. 52 What is clained is: 1. A release |iner conprising a

substr at esanfcankehreasasd apRmiSUNer pReede0vaiset Nenaibst raietithfitstdy or

through one or nore |ayers, wherein the rel ease |ayer is
the voltage level for the static buildup 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 various changes

and modifications can be made therein without departing

from the spirit and scope thereof.
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constituted of at |east one polyolefin resin selected fromthe group

consi sting of polyethylenes, polypropylene, polybutenes,

pol y(4-net hyl -1-pentene), and copolynmers of ethylene with one or nore

a-ol efins having 3-10 carbon atons, has surface irregularities constituted
of recesses and protrusions which are irregularly different in shape and
have been disposed in irregular arrangenent, and has a surface roughness Ra
of 1-3 pun. 2. The release liner of claiml which has an antistatic
function. 3. The release liner of claim2, which has an antistatic |ayer

di sposed on at |east one side of the substrate or in the substrate. 4. The
rel ease |itbkatofisclcdian@edwhérein the antistatic layer is a netal foil

| ayer or a.,vap r-dﬁp%§itgf. nmet al I%yeﬁ: 5. A géess%Qg-qu itiveladQE§ive
tape or sheet ha¥ng & presStr 6“8EnsiTile Adhes8Pvé i ay et whel & e
rel ease | i1AQErofs ayrongeaf cleat MBhd @A thas begnrsupanposed:hon fte
pressure-sensitive adhesive layer in such a manner that the

pressure- sensi tiove duhesiveavayen i svierebntathe winhadheereladse |dyer. 6
pr eseur o SERBLETIE Hieives Fagdre st s Chonat 1t ekd S ah adry) Tereceelt
pressure-sensit i verpdhesi yeoup3  consisting of polyethylenes,
polypropylene, polybutenes, poly(4-methyl-l1-pentene),
and copeclymers of ethylene with one or more o-olefins
having 3-10 carbon atoms, has surface irregularities
constituted o¢f recesses and protrusions which are
irregularly different in shape and have been disposed in
irregular arrangement, and has a surface roughness Ra of
1-3 um.
2. The release liner of <¢laim 1 , which has an
antistatic function.
3. The release liner of claim 2, which has an antistatic
layer disposed on at least one side of the substrate or
iﬁ the substrate.
4. The release liner of claim 3, wherein the
antistatic layer is a metal foil layer or a vapor-deposited
metal lavyer.
5. A pressure-sensitive adhesive tape or sheet having a
pressure-sensitive adhesive layer, wherein the release
liner of any one of claims 1 to 4 has been superposed
on the pressure-sensitive adhesive layer in such a manner that
the pressure-sensitive adhesive layer 1s 1in contact
with the release layer.
6. The pressure-sensitive adhesive tape or sheet of
claim 5, wherein the pressure-sensitive adhesive layer

1s constituted of an acrylic pressure-sensitive adhesive.
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7. The pressure-sensitive adhesive tape or sheet of claim5 or 6, which has
a constitution conprising the pressure-sensitive adhesive |ayer forned by
applying a pressure-sensitive adhesive to a supporting base and the rel ease
liner lam nated to the pressure- sensitive adhesive |ayer. 8. The
pressure-sensitive adhesive tape or sheet of any one of clainms 5 to 7,
which is a pressure- sensitive adhesive tape or sheet for hard-disk drives.
54

7. The pressure-sensitive adhesive tape or sheet of
claim 5 or 6, which has a constitution comprising
the pressure-sensitive adhesive layer formed Dby
applylng a pressure-sensitive adhesive to a supporting
base and the release liner laminated to the pressure-
sensitive adhesive layer.

8. The pressure-sensitive adhesive tape or sheet of
any one of <¢laims 5 to 7, which 1is a pressure-

sensitive adhesive tape or sheet for hard-disk drives.
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