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'DESCRI PTI ON  PRESSURE SENSI Tl VE ADHESI VE SHEET AND
METHOD FOR PRODUCTI ON THEREOF 5 TECHNI CAL Fl ELD The
‘present invention relates to a pressure sensitive
adhesi ve sheet capabl e of preventing or renoving an
air 10 trapping or a blister and a method for
production of such a pressure sensitive adhesive
sheet. BACKGROUND ART 15 Wen nanual ly sticking a-
pressure sensitive adhesive sheet on an adherend,
~there has been a problemthat an air trapping can be -
formed between the adhePBHeRHTF XThe adhesive face so
that the pressure sensitive adhesive sheet is '
- disfigured in sone cases. This air trapping is likely
to 20 occur nore often when the area of the pressure
sensitive adRESPYBESRERPITLVE HYESIVE SF8ET to sol ve
the problemin the appearance of the pressure
sensi tive adfitdi YETERBeE OB RRABY IO THERFRBpI ng, i
-has been perforned that a pressure sensitive adhesive
~sheet 1 is replaced by the other pressure sensitive
Eﬁﬁﬁii&%@ﬁgiﬂﬁﬁb’ a pressure sensitive adhesive sheet
attached again, or a hole is forned

using a needle in the expanded

The present invention relates to a pressure sensitive
adhesive sheet capable of preventing or removing an air
trapping or a blister and a method for production of such a

pressure sensitive adhesive sheet.

BACKGROUND ART

When manually sticking a pressure sensitive adhesive

sheet on an adherend, there has been a problem that an air

trapping can be formed between the adherend and the adhesive

.face so that the pressure sensitive adhesive sheet is

disfigured in some cases. This air trapping is likely to

occur more often when the area of the pressure sensitive

adhesive sheet is large.
In order to solve the problem in the appearance of the
pressure sensitive adhesive sheet due to the air trapping, it

has been performed that a pressure sensitive adhesive sheet
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portion of the pressure sensitive adhesive sheet to
deflate 5 air in question. However, the follow ng

probl ens have often occurred. For exanple, when
replacing the pressure sensitive adhesive sheet, it

is not only troubl esone, but al so causes an increase
in the cost. In addition, when attaching the pressure
sensitive adhesive sheet again, the pressure 10
‘sensitive adhesi ve sheet may be damaged, wrinkles may
be - generated on the surface, or-the pressure

| i3cRaPtacRd RIhddiey ©thEEoPERE FaLe nes B ide] étdhﬁs&ﬁf@d shept, a

the other -hand, the method to make a hol e using
PHESINEE PSRt Be PRECFEEs e s ehsi tne\?@v%eﬁweattached
sheet. 15 In order tqQ prevent an air trapping, there
39N heBR AUt et BENE® HFLAEN Ancteddient b { ke expanded
adherend or the adhesive face in advance of sticking
| oL wWhBR PEP§EYIR S8V P BEGRr 8dReRkTE i FBeAENESI déflate
heets such as a gl ass shatterproof filmfor w ndows
aJar deRoFREFVECR i | MOWRVREY kitRE ZOfPHATEY PFﬁélﬁi“RehQF% often
st uck, nu%h tinme d ch effort are required. In

oCEHR T m. 8pp&FarRrse heRiP teda Fhst iRdessiigR sensitive

heets t revent an a|r tr rat her than manua
7367 HERRRer , 15t 1TkiG BY L AppAPHPLSSEARnob hl AAFS BauSes

i ed dependlng on uses_of the pressure sensitive
a%dﬁagﬁasghé@t G SBor 1o AT Shapl'st shechine ohe

adherend. 1n the neaqi resin materials such as an
p%uﬁ%ﬂﬁ%: sen51t1ve hesive sheet again, the pressure

sensitive adhesive sheet may be damaged, wrinkles may be
generated on the surface, or the pressure sensitive adhesive
properties may be deteriorated. On the dther hand, the method
to make & hole using a needle disfigures the pressure
sensitive adhesive sheet. |

In orde: to prevent an air trapping, there has been
used a method to attach water onto the adherend or the
adhesive face in advance of sticking. However, when large-
size pressure sensitive adhesive sheets such as a glass

shatterproof film for windows, a decorative film, a marking

 film or the like are stuck, much time and much effort are

required. In addition, apparatus have been used to stick such
sheets to prevent an air trapping rather than manual work.
However, sticking by apparatus cannot always be applied

depending on uses of the pressure sensitive adhesive sheet or
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resin, an ABS resin, a polystyrene resin, a ' :
pol ycarbonate resin or the |ike generate gas eithe
by heating or without 5 heating. Wen a pressure
sensitive adhesive sheet is stuck to the adherend
made from such a resin material, the gas generated
fromthe adherend causes a blister in the pressure
sensitive adhesive sheet. In order to solve the above
probl ens, there has been 10 proposed a pressure
sensitive adhesive sheet-where-aplurality of

PP R ifehO s sdPeppsj Bloei adkersmd pl aced in a

di ssem nated dot state on an adhesjive face of the

pr esstt etheedSitéBeadieas ive Paleriaks cageht @sofan acrylic

Japanese Utility Mdel If Registration No. 2503717 and
TR t BNofABfapERese URi IRAYY ST epSdele Reyi sér doilygambonate

2587198. In this pressure sensitive adhesive sheet,

- TERE 1 Pp bRet hekenEPRe PR b e€2F oRstBEr t BB hpRrBiRgrer without

hsensitive adhesi ve | ayer is,cLoseIg contacted to the
ST ENd VAT 3 RFSSISAESh 88858t Yacaike skt heedsdsestuck to
tsensi i ve adhesive_layer is kept spacing from.the

B h TR e hePEFor ef 200 TR | adFAFLE 0 N Witlsi déhe  gas

e flat base surface of the pressure

bhet ween, t , . '
'ges%‘?%%mé}etﬁ% T dS @A eyendandueRé AdRéfiERATI &1 FBEnByessure

Consequently, .by deflating air or gas fromthe gap to
S%Qﬁ§% Fé?5%¥séﬁ¥aFPe??apping or a blister can be
prev&gﬁed. However, on the pressure sensitive adhesive

sheet!™ Pl BRed01 Pt hBSabhPd egA s t Hdyegehadies been

pé%ﬁ%% drogieq§ressure sensitive adhesive sheet where a
p}urality of independent small projections are placed in a
disseminated dot state on an adhesive face of the pressure
sensitive adhesive layer in Gazette of Japanese Utility Model
Registration No. 2503717 and Gazette of Japanese Utility
Model Registration No. 2587198. 1In this pPressure sensitive
adhesive sheet, the tip of the small projections of the
pressure sensitive adhesive layer ié closely contacted to the
adherend and the flat base surface of the pressure sensitive
adhesive layer is kept spacing from the adherend, therefore a
gap leading to the outside between the flat base surface of

the pressure sensitive adhesive layer and the adhefend is

‘formed. Consequently, by deflating air or gas from the gap to

the outside, an air trapping or a blister can be prevented.

However, on the pressure sensitive adhesive sheet
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“““strggggh i;snot ~strong —~enough due-to the smatt

that an adhesive strength is poor because only the tip

of the small projections in the pressure sensitive
adhesive layer is bonded to the adherend, and water,
chemicals or the like can 5 easily be infiltrated

bet ween the pressure sensitive adhesive layer and the
adherend, thus |owering an adhesive strength

nor eover. Even though such an adhesive sheet is

strongly pressed to the adherend, an adhesive
dhF o1 R¢Tq ohB dfhe habpressarettensi theselhagdhdeéem problem
%a er. Furthernore, in that cases, the gap leading to
tink Hutadrelive pitreedthplst pepeflorerusdldndtvetheannpt of the
be . prevented, which is forned while gas is generated
SEI U R IS e Hdr8Sedd. thS PFEEEOSURESTOR i ERVENEVENLTer is

bgnggint i{nggion was made in consideration with the _
Bove S r Hfshdandiiadads fan coBméee Lt oopr bhedéike can
rgﬁé#{eqs%giitive adhesi ve sheet capable of .
e%? § g idr t36 tRENBRERESANL RS rPE e SPPiInFeor 14 ivki sghesive
lvvithout dia%i%%{in the pressure sensitive adhesive
et 240 d “RAI FSRSEERFY ngTaS stAMeinght amdhdeevtve strength

nStLen th,ggnd the method for production of such a

Prevsire defdt t Fieudlinsdicte ¥heathephver gbeeto Hehisbyengly
g&e %f ve b'ec%in,e a fjrst aspect of 4 the present

PISRPSHt i h Tg]“'lov‘?l %r%f’cijr TSR e ThEs t F e nifest ¥ enot strong

he co ase material and a pressure

S t, ri,sing a
e§§£€§ FP@e%% tﬁe gmal? projections of the pressure sensitive

adhesive layer. Furthermore, in that cases, the gap leading
to the outside is filled up, therefore a blister cannot be

prevented, which is formed while gas is generated from the

adherend.

DISCLOSURE OF THE INVENTION

The present invention was made in consideration with
the above circumstances and has as an object to provide a
pressure sensitive adhesive sheet capable of preventing or
removing an air trapping or a blister without diéfiguring the
pressure sensitive adhesive sheet and while securing a
sufficient adhesive strength, and the method for . production
of such a pressure sensitive adhesive sheet.

In order to achieve the above object, a firét aspect of
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adhesive layer in which a plurality of through holes

passing through one face to the other face are

formed, wherein the 5 hole dianeter of the through

hol es at the base material  and the pressure sensitive

adhesive layer .is 0.1 to 300 pmand the hole density

is 30 to 50,000/100 cn? (invention 1). In the present

i nvention, "sheet" means including film and tape, and

“film" means including sheet and tape. 10 According to
essure sensitive adhesive sheet of  the above

t%l%v%ﬁ §IH (Jrl?ﬁﬁé}ﬁll%h PHovigies BetthesRutBe satlet bnd aahdswe

- the adhesive face is deflated to the outside of the
Sl%%??fac‘é“@?“t%é%r%s?@ﬁé Jetsiripde aaghesi peeasiere veasitive

e ., through holes, thus air is hardly caught when
sclkven e 19 prEcdurie ReWSilitye oddkbsiovuehshedesonassing

dheren Therefore, an air trapping can be .
%{Fﬁht%be % FRoUBR &ITheTs fagifgre afferat ai vherein the

trap ing.is fo the ai.r trapping can be
ha rf%r?a{‘?eét& %r@é%l%r%ﬁﬂhall?ojﬁsarﬁﬁ ngPpabesormeperial and
tV|C|n|t of an air trapping part (including the air
1 bR s 1 O (I 1Y i Bt oFae 00 (e and
tsurf?pe of the gregéure senS|t|ve agdhesi ve sheet via
Hh& s SaBR Y1 £8. S80I R0 100e68n (Herergden &) -

genera gg fromthe adherend after sticking the

pressﬁr SeRTEAVE dGNEREYEN shedbedh tHeahshdrehadingmsiiln

d[stadeflat dnt the outside of the surface of the
6 68801 97 t|W%MW1§HeéFe9Faa"@%etit]?ﬁough

hol e refore
3cco glng %o t%e pressure sensitive adhesive sheet of

the above invention (invention 1), air between the adherend

-and the adhesive face is deflated to the outside of the

surface of the pressure sensitive adhesive sheet via the

through holes, thus air is hardly caught when sticking the

- pressure sensitive adhesive sheet on the adherend. Therefore,

an air trapping can be prevented. Even though air is caught

and an air trapping is formed, the air trapping can be

-eliminated by pressing an air trapping part or the vicinity

of an air trapping part (including the air trapping part) to
deflate air to the outside of the surface of the pressure
sensitive adhesive sheet via the through holes. Furthermore,
even when gas 1is generated from the adherend after sticking
the pressure sensitive adhesive sheet on the adherend, gas is

deflated to the outside of the surface of the pressure
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blister can be prevented. In addition, since the hole
di aneter of the through holes is |less than 300 m the
t hrough holes are not: 5 noticeable on the surface of
the pressure sensitive adhesive sheet, thus the
pressure sensitive adhesive sheet is not disfigured.
Furthernore, since the density of the through holes
is less than 50,000/ 100 cnR2, the nechanical strength
of the pressure sensitive adhesive sheet is

t.ained. 10 I'n the abgve invention (invention 1)

S?‘%Sﬁ I GODESETE ShRSt VRE KBFeCRrangh chOLes { nEheréfore, a

hroggh ho| es ets gtgdually smal l er fromthe back
1t 4c &2F0 FhE SUFFES® of the pressure sensitive

adhe |ve eet (invention 2) As the hol e dianmeter
of t ‘fJ;LFdTP%oI B chatfes kl"ilb?e ‘N‘ﬁ%et?”heoﬁhr%l?ghthmugh

htDhloles are 15 gettlng fflcult to be noticeabl e on the
ST ad® offthe Hikssii%e ¥8nsithve Hurmngh e hofigst . are not
ere th ppear ance the pressure sensitive
Egﬁ@?.@g ?ﬁegg cgﬁlgécﬁaPﬁtg&ﬁeBrF Suﬁegﬁﬁﬂs&Bhﬂ?t??FF51ve
sHdlt the bov invention |nvent#on 1

irerershy Bt Ehe T buGR R CEe arghearied e 1o ot
éurggam S e e SR o
55 8,88 BB OB R BLEED e o
thtehg;%gsu*eg'géngftf@et Addldied Lhelet 9, flnEXATRl e ©
In the above invention {invention 1), it is preferable
that the hole diameter of the through holes gets gradually
smaller ffom the back surface to the surface of the pressure
sensitive adhesive sheet (invention 2). As the hole diameter
of the through holes changes like this, the through holes are
getting difficult to be noticeable on the surface of the
pressure sensitive adhesive sheet. Therefore, the appearance
of the pressurelsensitive adhesive sheet can be maintained in
a good condition.

In the above invention (invention 1 or 2), it 1is

- preferable that the through holes are formed by a laser beam

machining (invention 3). According to a laser beam machining,

fine through holes having good air deflation properties can

~be easily formed with desired hole density. However, a method

to form the through holes is not limited thereto. For example,
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the through holes can be fornmed by water jet, micro
drill, precision press, hot needle, fusing
perforation, etc. A second aspect of the present

i nvention provides a nmethod for production of
pressure sensitive adhesive sheet, 5 conprising the
steps of; preparing a pressure sensitive adhesive
sheet conprising a base material, a pressure
sensitive adhesive |layer and, as desired, further a

- release materi-al;and-perforning-a hole-formnng
the oEBeral &

RlBRe CaPr & hFTEEN Y | VR Sihest vemsfEet drill,
to formthrough holes such 10 that the hole dianeter

PHECT AP Thdse Srat SFtaPegfbe t hEY HIeE ARtd OrsdAsny i 9&C-

adheékve Iaxgr is 0.1 to 300 pmand the hole density
is 30"t 3°6BB0GAPES et (FRYeMA SR E) IR ides a

tgﬁ @bgve invgntion (|?vention 4), pressure sensitive

Maahedi YR sRERFECEAN bR pPEETERES FRBAT t1¥e WAPBRSAKS ashest,
traggin or_.a blister can be prevented or renoved by =

¢ %%‘ﬁgg 4 bEERREN e RNEEREARIand tPESHifesiSFRsSItive

r
a%$§§igr gas eneratin%,fron1th adherend via the
hotes. 1Pt >d08ve 3 nP&REI oM 3RVt | off 4Pressure

roug
it is. preferable O that the hole-formn rocessin
st B A S el T P Avererone®) Tubiith; ¢ felease
mé%%%ﬁait LS pref%{abLe t hat tEe Laser beam machinin
e oerror RBE MOhERe Back BOIFaERIBIRME BFOCRESING oh the

' essure_ sensi,tive adhesi ve shee i_nventjion 6 e
o A S S el SRR ge SuREE T kol et yEoythebilgs such

tﬁggﬁﬁhéeﬁé¥§ diameter at the base material and the pressure
sensitive adhesive layer is 0.1 to 300 pm and the hole
density is 30 to 50,000/100 cm?® (invention 4).

According to the above invention (invention 4),

‘pressure sensitive adhesive sheets can be produced, from

which an air trapping or a blister can be prevented or
removed by deflating air between the adherend and  the
adhesive face or gas generating from the adherend via the
through holes.

In the above invention (invention 4), it is preferable
that the hole-forming processing is a laser beam machining
(invention 5). In this éase, it is preferable that the laser

beam machining is performed from the back surface side of the

pressure sensitive adhesive sheet (invention 6). Here the

back surface of the pressure sensitive adhesive sheet refers
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7 to the opposite side to the surface of the pressure
sensitive adhesive sheet, to the |ower surface of a
rel ease material in case there exists a rel ease
material as the |owest |layer, or - to the adhesive face
of the pressure sensitive adhesive layer 5 in case the
pressure sensitive adhesive |ayer is exposed w thout
any release material in presence. Wen formng the
through holes by a | aser beam nmachining, since nmany
-~ of the-through-hol-es-are-tapered,the hole dianeter
Lo f L eoRIRHiFGh sHeke§oathe hausfpdacef dfhet rebgupeeseusative
sensjtive adhesive sheet is snaller than at the back
adhip it Preatne tor E8sutevwernsitface afhasivgd caheepabgrial in
erformng a | aser beam machi ning fromthe back
CRIF TS e StoF & Helsrssspseséndi epvehadheseye layer, or
sheet. Accordingly, the through holes at the surface
toithe e dhesdasr £3gBnsft Fhe REeativesi A sifidee adbemign layer
.1 ess notjiceable so that the appearance of the
by E8SGr e BFEPTBI AdIFESISIE 1¥RectdResi i 1ABPRL diSnedxposed
qua ood condition. In the above invention (invention
LS ,011‘?01 Y préfaFgpretetint W RESSeTCE direct|y
radi ated to the pressure sensitive _20 adhesive_ |ayer
(i nvéffifon TPFMipgenther eFBASEIHnt BPI®S iRY| afi nhdedr onbean

_the pressure sensitive adhesive layer, it is
mf’pﬁg&r"&”&m S MY O e HRERIIth heles mEedtare e the

ressure sensitiv?ladhesive | ayer is peeled fromthe
hale h?%pter of the through holes at the surface of the

es
pressure sensitive adhesive sheet is smailler than at the back
surface of the pressure sensitive adhesive sheet by

performing a laser beam machining from the back surface side

of the pressure sensitive adhesive sheet. Accordingly, the

- through holes at the surface of the pressure sensitive

.adhesive sheet are much less noticeable so that the

appearance of the pressure sensitive adhesive sheet can be

‘maintained in a good condition.

In the above invention (invention 6), it is preferable

that a laser is directly radiated to the pressure sensitive

. adhesive layer (invention 7). When a release material is

laminated on the pressure sensitive adhesive layer, it is

‘preferable that the release material laminated on the

pressure sensitive adhesive layer is peeled from the pressure

sensitive adhesive layer, a laser is directly radiated to the
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sensitive adhesive layer, a laser is directly radiated
to the 8 pressure sensitive adhesive |layer, and then
the release material is |amnated again on the
-pressure sensitive adhesive |layer (invention 8). Wen
the third | ayer such as a release material or the 5
like is lamnated on the pressure sensitive adhesive
layer, if alaser is radiated to the pressure _
-sensi tive adhesive layer through the third layer, the
dross to be formed on the -third |ayer may enlargethe .
pﬁﬁﬁﬁﬁﬁb SERERELVAr o¥E Hol%es liayery heapf esdigre the release
sensitive adhesive | ayer depending on the 10 naterials
NRFEER ¢ i d ]135%?&ateﬁ¥era@ﬁéPe ofhe thE€cuP&E§SBESt heensitive
lee d| net er or the hole density of the through hol es
a e?ﬁye Yﬁéd (ORVERBLPR S)sure sensitive adhesive sheet
erl rat% In addition, if the_openings of the
thro éﬁﬁaﬁégeéssPﬁB dBoderefAenc| Rebpparl or the

lsgaces f the %i throu hol es becones | arge so that

WY th AR g‘iﬁnhsb pSPSWa\if%rS%%h%%t@ii%S%ﬁ% layer,
Ehro§%$ hol e ¥ lnf ence th surface of the
“préssifétsersi T @%35 e5Pv&TsheRES iy Sty Thife epdhesive

lghe rLessu tiengbtlve adhesi ve sheet is stuck to the
adhe gﬁgug Ecordirfg et he tABoFEOFRVERL PRnTormed on the

g oy’ [ 1S prdCL D St | i SeHeisls hotes in

I h rd | a [ [
tﬂ %re%%%r%o gegsg ivg a£e31é% a %y%%d’dependlng on the

materials of the third layer. Therefore, the accuracy of the
hole diameter or the hole density of the through holes to be
formed on the ©pressure sensitive adhesive sheet is
deteriorated. In addition, if the openings of the through
holes enlarge as the above, then internal spaces of the
through holeé becomes large so that air in the through hole
or water which entered the through hole may influence the

surface of the pressure sensitive adhesive sheet in any way

after the pressure sensitive adhesive sheet is stuck to the

adherend.

According to the above invention (invention 7 or 8),
enlarging the opening of the through holes in the pressure
sensitive adhesive layer due to the third layer is avoided,
thus the through holes can be formed such that the accuracy

of the hole diameter of the holes 6r the hole density is high
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thus the through hol es can be forned such that the
accuracy of the hole dianeter of the holes or the
hol e density is high 9 and internal space is small.
In addition, with interposing no third layer, the
| aser radiation time can be shortened or the |aser
out put energy can be low |If the | aser output energy
is low, a heat has |ess effect on the pressure
sensitive 5 adhesive sheet. Therefore, the dross can
and the through_hol es i n a uniform-shape

- _be reduce -
'arﬂzcgnl ErnEBACFn & heMabby elf AN G igH ( iWidntnsAsPEsipg no

8. it is eferable that the | aser beam machining is
YR JAKSE - whFelaSShr GERLALIRT el G Rer ehovhBRed of the
1 rotectivs sheet is lamnated 10 on the surface of the

Hee EPErF SPETPAVERE i % YIW- Her &ha Hesegy geépyt energy is
lmateriab rgfers to an assistant material to formany

Thyel. BERCexBAPl eteSfher 6 R nol a thy e IRFsareaspensitive

Il m_ process, process materjal is used as a
“Ulisoet arear n elietoteo (Trofi7ose FafmiRy Tagised 13nd the
neral ., .the.process.material 15 is obtained by
tﬁ%éugésébﬁ?gcégs?n@n%FPEP;ﬁﬂﬂﬁe GANaPEeSPRM®H I m ~ which

ot SEo D GRBEE: P BTT LI pi bRkGRE Qehoik | Ve 1o it is
GRS HEEL o€ 2080 A5, B S o,
ProasF RRErPLEh Th derPBt an e Pt trsbdr b hBr Lk hi #l Hpted
onl THREGLOENEY. (EOLLE*AIRLCra B P ESSHE SELING  here, the

- Process material refers to an assistant material to form any

layer. For example, when forming a layer by a cast film
process, a process material is used as a supporter of a resin
solution for forming layer. 1In general, the process material
is obtained by release processing on a paper or a resin film,
which is peeled from the pressure sensitive adhesive sheet
after the production of the pressure sensitive adhesive sheet
or when the pressure sensitive adhesive sheet is used. On the
other hand, the rempvable protective sheet refers to a
protective sheet that can be peeled after a laser beam
machining is performed. For example, a pressure sensitive
adhesive protective sheet constituted by a base material and
a removable pressure sensitive adhesive layer can be used.

When the through holes are formed by a laser beam

10
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adhesi ve protective sheet constituted by a base _
material and a renovable pressure sensitive adhesive
| ayer can be used. Wen the through holes are forned
by a | aser beam 10 nachining, nelt due to the heat,
so-cal l ed dross, may be attached around the opening
of the through holes in sone cases.. However, if a
process material or a protective sheet is |am nated
on the surface of the base material, the dross 5 is
attached to the process material or the protective

n3tEetindat Hett t K tHe BhSe hidteri aprcahird dhess, may be

appearance of the pressure sensitive adhesive_sheet
AFHFAR narAted nddei reRENINGepE etheontiR oW hales in some

addi tion, when a | aser beam machining is perforned 10
C33%m t HEWEVBE, of £t Re PpPEBEE SAREEER Al OF sRNBECLRBLIVe sheet
,th{ough holes are forned in_taper, the hole dianeter
1o 3R fbuRfh TRl e Eace mef sti¢ akesef meherbake the dross
.material gets smaller than when using no process
lsfm%’f?%re r~QrbiecProecsheBite il appbhraRteteftivrR sheet

syrface of the pressure sensitiyve adhesive 15 sheet _
ractg}?rbeﬁ?ﬁf nts ngﬁis‘? n"atettther B¥tterttOmPREDIFNKotSE the

t hat, when the,yroce s material or the protective ,
PIEvedt s sSpReteli’ s r GAPEREVBasE SRt eF#AI 5y i BRiRprined in a
b tickin%dthe pressure sensitive adhesive sheet to the
HdtFér SA3YLthE hol es forned by a | aser beam machi ni ng

h the process

need _not he passin 20 throu | X
e RO PSS o 20, D NERIOESS s e ormeo

- from the side of the process material, since the through

holes are formed in taper, the hole diameter of the through

holes at the surface of the base material gets smaller than
when using no process material or pxotective sheet, the
appearance of the surface of the pressure_sensitive adhesive
sheet can be maintained in a further better condition.

Note that, when the process material or the protective
sheet is peeled from the base material prior tb sticking the
pressure sensitive adhesive sheet to the adherend, the holes
formed by a laser beam . machining need not to be passing
through the process material or the protective sheet.

As described above, according to the present invention,
a pressure sensitive adhesive sheet capable of preventing or
removing an air trapping or a blister can be obtained without

disfiguring the pressure sensitive adhesive sheet, while

13
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As descri bed above, according to the present
i'nvention, a pressure sensitive adhesive sheet _
capabl e of preventing or renopving an air trapping or
a blister can be obtained without disfiguring the
pressure sensitive adhesive sheet, while 11 securing
a sufficient adhesive strength. BRI EF DESCRI PTI ON OF
THE DRAWNGS 5 Fig. 1 is a sectional view of a

- pressure sensitive adhesive sheet according to an
enbodi nent of the present invention. Fig. 2 is a

SParYing |19 |rifdcdeatsedheohes stwsnwh.a pressure

sensitive adhesive sheet according to an enbodi nent

10 of the present invention. Fig. 3 is a sectional

vi ew show ng a production nethod of a pressure
BREME | RESARIAE | OE TRBePRAEENFSi ng to an enbodi nent

of the present invention. Fig. 4 is a sectional view
showi ng anot her production 15 nethod of a pressure

sensi tive adhesive sheet according to an enbodi nent

of tHeé9preserf ihvaRErédanaki yiey jof aasepr¢dniaie visemsitive
égomdng apot her production nethod of a pressure '
ASERTYS vENgARe AGROTEHBEt BR cardi PPNt efboditfenpresent
. of the present invention. 20 Fig. 6 is a partially
LSHHT ¥ sectional view of a pressure sensitive

adhe%Lve sheet according to an _enbodi nent
ig. 1ls a partially enlarged sectional view of a

1S . cl

pressure sensitive adhesive sheet éccording to an emboediment
of the present invention.

Fig. 3 is a sectional view showing a production method
of a préssure sensitive adhesive sheet according to an
embodiment of the present invention.

Fig. 4 is a sectional view showing another production
method of a pressure sensitive adhesive sheet according to an
embodiment of the present invention.

Fig. 5 is a sectional view showing another production

method of a pressure sensitive adhesive sheet according to an

embodiment of the present invention.

Fig; 6 1s a partially enlarged sectional view of ‘a

bressure sensitive adhesive sheet according to an embodiment

of the present invention.

.BEST MODE FOR CARRYING OUT THE INVENTION

12
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of the present invention. BEST MODE FOR CARRYI NG OUT
THE I NVENTI ON 12 Enbodi nents of the present invention
will be described as follows: 5 [Adhesive Sheet] Fig.

1 is a sectional view of a pressure sensitive

~adhesi ve sheet according to an enbodinment of the

present -invention. As shown in Fig. 1, a pressure
sensitive adhesive sheet 10 1 according to the

preferred enbodi nent of the present invention is

pr epared by t-am nati ng -a-base materi-al--11; -a -pressure
sensitive adhesive layer 12 and a rel ease materi al

- 13. However, the release material 13 is peel ed when

the Epheddmpatsendi theeraghestvéngppreion wEllskd. described
In the pressure sensitive adhesive sheet 1, a :

aplifidigwsy  of through holes 2 are formed, which are
passi ng through the base nmaterial 11, the pressure
sensitive adhesive layer 12 and the rel ease materi al

13 fromthe surface 1A of the pressure sensitive

Si%Pe S8R8E! 1 to the back surface 1B of 20 the

pressure sensitive adhesive sheet 1. Wen using the
presfdfe sendptivessahésnad sHest af ai reirasiEn ehesitive
@dherend and the adhesive face of the pressure

@ i veheRfhesicPerlRFerta2apr eRedjaratat 9hg theonpresent

. the adherend can be defl at ed
invention.

As shown in Fig. 1, a pressure sensitive adhesive sheet
1.'according to the .preferred embodiment of the présent
invention is prepared by laminating a base material 11, a
pressure sensitive adhesive layer 12 and a release material
13. However, the release material 13 is peeled when the
pressure sensitive adhesive sheet 1 is used.

In the pressure sensitive adhesive sheet 1, a plurality
of through.holes 2 are formed, which are passing through the
base material 11, the pressure sensitive adhesive layer 12
and the releése material 13 from the surface 1A of the

pressure sensitive adhesive sheet 1 to the back surface 1B of

~the pressure sensitive adhesive sheet 1. When wusing the

pressure sensitive adhesive sheet 1, air between the adherend
and the adhesive face of the pressure sensitive adhesive
layer 12 or gas generating from the adherend can be defléted

to the outside of the surface 1A of the pressure sensitive

13
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to the oufside of the surface 1A of the pressure _

sensitive 13 adhesive sheet 1 via the through holes 2

so-that an air trapping or a blister can be prevented

or renoved as described later. The horizontal cross

sectional shape of the through 5 hole 2 is not

particularly limted. However, the hole dianeter of

the through hole 2 at the base material 11 and the

pressure sensitive adhesive layer 12 is 0.1 to 300 pm

$$d preferably- 0.5 to 150-pm-1f the hole dianeter of _
ATHRE T BRGRE hdl eV bR | §hpeddinaygh halgsm 2i tsq sthat an air
‘difficult to 10 deflate air or gas. If the hole
AR %r O%F EhePLAFBAEh Rl e P iRravEnEechapr3onepayed as
dthe t hrough hole 2 can be noticeable, thus the

?ﬁ%ﬁiﬂﬁpe &fRSirtive adhesive sheet 1 is disfigured.

Note that, if the hole dianeter of the through hole 2 :

at t HECs PP of CFRARS prigstdraaseridialsy echdHéx vEhrough
hsﬂeet 1,15 is 40 gnlor | ess, the hole itself of the

Ut ofgh 10l 83 (PREEERAI2EAce SF ke t BPYEYRThol Bh9) hole

can be invisible to the naked eye. Therefore, in _case
dﬂmﬁtfrpafi@&/ Bt aFPyPuFqie Sd2t A5t e Hote BAtdliRlofll and
tﬁhe t hrough hole 2 is not invisible on the agpearance

5 R PPes sUTE Ko (798 S0 St el Ahbst 011 0 {100 um,

eferable.th he u r limt _of the _hole dianeter
B R HPAdg 1ol €0 2080 Hle suff &b DRIST s ter of the
tﬂ%S%%%urﬁoﬁgniltigeliggeskggnSQE?F &m:sjﬁp gn ég%f&%hﬁt to
deflate air or gas. If the hole diameter of the through hole
2 is more than 300 um, the through hole 2 can be noticeable,
thus the pressure sensitive adhesive sheet 1 is disfigured.
- Note that, if the hole diameter of the through hole 2

at the surface 1A of the pressure sensitive adhesive sheet 1
is 40 pm or 1less, the hole itself of the through hole 2
(internal space of the through hole 2) can be invisible to
the naked eye. Therefore, in case 1t 1s particularly
required that the hole itself of the through hole 2 is not
invisible on the appearance of the pressure sensitive

adhesive sheet 1, it is preferable that the upper limit of

the hole diameter of the through hole 2 at the surface 12 of

the pressure sensitive adhesive sheet 1 is 40 um. In this

case, when the base material 11 is transparent in particular,

since the hole diameter at the internal of the base material

14
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- case, when the base material 11 is transparent in
particular, since the hole diameter at the interna
of the base material 14 11 and the pressure sensitive
adhesive layer 12 as well as .at the surface 1A of the

- pressure sensitive adhesive sheet 1 can influence the
visibility of the hole, it is preferable that the
upper limt of the hole dianeter of the through hole 2
at 5 the internal of the base material 11 and the

. pressure--sensitive adhesive |ayer 12 -i-s particularly
LB ity

ETRGISETEi sRBEFLVP adEtiMcodgheold 2scuplbeas at
a thickness direction of the pressure

~_unifor i ) .
t%eenss‘ﬁﬁg&s E&hé?& vBS BRestue giensatiye edasgédei ahaet 1 can

i ckness _directjion .of the 10 pressure sensitive

.t
L e Bfedt SO MAdY tHe HG ddicanetleris opreferable that

t hrough hole 2 is ch ed in a thickness direction of
e iR dorS e b VRO LGRS hés The {hrpgsh hole 2 at
he hol e di aneter_of_ the through hole .

tk%ref.er%ble thft%
gét$eEPaluaPTy ThSmRase f FBRSEHRL baldk Sk adBe1BPEBSSUre
Sé4¥% agrfaég 1A‘oflthe 5 pressure sensitive adhesive
dhedt U, 248°8h%Gn ?¥?¢$¥E 1P Pagtacalehey hof e8i anet er
of t thr .hole 2 is changed like this, the _
throﬁgﬁ E8?§g§18ﬁegﬁ5 éngg%egaﬁpQéht@%@%?%s%%?ebe uniform
e

in?%?s£ 'unﬁghe ive sheet |js much | ess noticeable.

her et ot &, %ré?%ﬁﬁ&@é?hn bhe t RESHTESR uP BN S BT} | @hesive

.

Eoniditi Oh. CEBWERPerch 1 Ehi B caséPickBeSRoldd tchieReof the

.Sh%%qgﬁiv rslgeet 1 can 20 pe, mai ntained in a good
0
S

-pf%%sh@g %25 gggvgoggﬁegi%g gggegaf? r%gég1€ﬂe ]ble diameter

of the through hole 2 is changed in a thickness direction of

- the pressure sensitive adhesive sheet 1, it is preferable

that the hole diameter of the through hole 2 gets gradually
smaller from the back surface 1B to the surface 1A of the
pressure sensitive adhesive sheet 1, as shown in Fig. 2.
Since the hole diameter of the through hole 2 is changed like
this, the through hole 2 on the surface 1A of the pfessure
sensitive adhesive sheet is much less noticeable. Therefore,
the appearance of the pressure sensitive adhesive sheet 1 can

be maintained in a good condition. However, in this case, the

‘hole diameter of the through holes 2 in the base material il

and the pressure sensitive adhesive layer 12 must be in the

above range (0.1 to 300 um).

The hole density of the through hole 2 is 30 to

15
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and the pressure sensitive adhesive |ayer 12 nust be
in the above range (0.1 to 300 pn). The hole density
of the through hole 2 is 30 to 15 50,000/100 cn2, and
preferably 100 to 10, 000/100 cn®2. If the hole density
of the through hole 2 is | ess than 30/100 cn2, it is
difficult to deflate air or gas. If the density is
nore than 50,000/ 100 cnR, the nechanical strength of
the pressure 5 sensitive adhesive sheet 1 is
deteriorateq preferableto formthe throug '
W/AAG o I'aééial Pﬁéﬁﬁrﬁ%l:hl Hithgtasleet0d.ortth ¢mat erlf the
Accordlng to a | aser beam nmachining, fine throu
hert edemiithPlyoblee aFRreledh dtelon 2 pidpéesreshaan3 é100 cm?,
easily formed wth desired hole density. 10 However, a
l‘fne“tshég‘ftféGPéFnFPh@efh?%gﬂff—Jh(ﬂregaiSs thienideagity is more
t her et o, For exaqp the through holes can be fornmed
ERAR YR H04100 G or Gh8r Merhapi et sPbRe RIS sOT hbke pressure
needl e, fu3|n perforation, etc. As far as the
S¥H iR HQP§§l§ecéhe%% ¥} orheietienipnatbase 15 materi al
11, Ehe materials of the base material 11 are not
part|5uP§rP§e¢eﬁﬁPe8 “RofFOBRaRPE etNERUYRBNe ke 2 by a laser
mat eri al.s the base material 11, resin film netal
bgan Ha PﬁlfédseFegPﬁthlﬂﬁ?e% pABEPTIANG ol nat aser beam
t ereof or _the |like can be_ used. Wen the base
PiRg 1TTS Y HomPe8n B3THRY t EPOsh Bage deflation

]paterlal 11 c n be ogfgue or transparent, but
P&gﬁglté[efsy can e eas formed with desired hole density.

However, a method to form the through holes is not limited
thereto. For example, the through holes can be formed by
water Jjet; micre drill, precision press, hot needle, fusing
.perforation, etc.

As far as the through holes 2 can be formed in the base
material 11, the materials of the base material 11 are not
pa;ticularly limited. For example, as for the materials of
the base material 11, resin film, metal film, metallized

resin film, a paper, a laminate thereof or the like can be

- used. When the base material 11 is made from resin film, the

base material 11 can be opaque or transparent, but generally,
if the base material 11 is opaque, the through holes 2 are
more difficult to be noticeable.

As for resin films, there can be used, for example,

films, foaming films or laminated films thereof comprising

16
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if the base material 11 is opaque, the through holes 2

are .nore difficult to be noticeable. As for resin

films, there can be used, for exanple, filns, foam ng
~films or lamnated filnms thereof conprising 16

pol yol efin such as pol yet hyl ene, pol ypropyl ene or the

i ke; polyester such as pol yethyl ene terephthal ate,

pol ybutyl ene terephthalate or the Iike; polyvinyl

chl ori de, polystyrene, polyurethane, polycarbonate,

pol yam de, pol yi m de, poly -5 nethyl nethacryl ate, : _
rporybaf bhesupbl pbubadrerbylpoty meinytoppeanene; the like;
et hyl ene-vinyl acetate copolyner, ethylene (neth)
PREY§FTer copehymey |, Petlgrbribeliarettifreabihhanbe copullyimitylene
ABS resin, ionomer resin or the like. As for resin :
tererRtha baerti ahef ilie caryeingdd chdnd ikl mpolostydene,

a cast film 10 process using a process material can

b .
‘ p%ifé‘ér%@%d. Relyerrbqder, woolfrridgapepolylmbddne poly

aper, coated paper, |am nated paper or the like can
nggﬁ%e@EthécF& g t RelYPverivfy hbPéybotadieio fpehedmethyl
in the process material using a desired hol e-form ng
PO oRR%si RENYISNRET HOY. BRELAESCeP HAIEi al sthiykenot (meth)
artjcularly limted. For exanple, various kinds of
agﬁﬁb]e}c oFOP@iWﬁeﬂl%h%@ﬁeas(meﬁ@”yeéwléﬁ@ copolymer, ABS
t ey epht.hal ate, pol ypropyl ene, polyethylene or the _
eI Ky WHCERMREs e s@bj etbed tika el edse fpBatiafgn films,

céﬁ%é%%ial films can be used, and films formed by a cast film
process using a process material cén also be used. As for
paper, woodfree paper, glassine ©paper, coated paper,
laminated paper or the like can be used.

As far as the through holes 2 can be formed in the
process material using a desired hole-forming processing
method, the process mgterials are not particularly limited;
For example, various kinds of paper or resin films such as
polyethylene terephthalate, polypropylene, polyethylene .or
the 1like which has been subjected to release treating using

silicone type, polyester type, acrylic type, alkyd type or

~urethane type release agents or synthetic resins can be used.

A thickness of the process material is usually about 10 to

200 um, and preferably about 25 to 150 um.
A thickness of the base material 11 is usually about 1

to 500 pm, and preferably about 3 to 300 pm. The thickness

17
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silicone type, polyester type, acrylic type, alkyd

type or 20 urethane type rel ease agents or synthetic

resins can be used. A thickness of the process

material is usually about 10 to 200 pm and

preferably about 25 to 150 pm A thickness of the base

material 11 is usually about 1 to 500 pm . and

preferably about 3 to 300 pm The thickness 17 can be

appropriately changed according to uses of the
- pressure sensitive adhesive sheet 1. Kinds of the -
CRR esUr erREesitiiptelidhebineged oracdrdimges$gr euses  of  the

sensi tive adhesive |ayer 12 are not particularly 5
PIEP%E S8 sfad veasathesive otlggethdl-e 2 as descri bed

above can be forned in the pressure sensitive adhesive

| ayeXipgls TRE phesshressersi t§ees ddivesi wdheahvbe &ny the

of acrylic type, polyester type, polyurethane type,
PYHBEE t §PRS1eiVe capBeEype laverhelli lkeae Inotaddiericdanlarly

'Ithe pressure sensitive adhesive can 10 be any of

4 G tiie, 23 oFRenth¥guEh dhoko| Yens - fpeeriped, abayel can
baI o can be ejther crosslinking‘type or
hohPTPUE st nkitRgPTEyPRre FEFRREE hDE e2dbpeive edaype 12. The
sensitive adhesive can be any of strong type adhesive
PRI BN ChashF Rl WRihesihes 18€r efde h e waak t9fpe agdivddicvetype,
ich has | ow adhesive strength, or 15 renovabl e type
P dve "WRFchPRARUFRRate ddiRste Aatipetelt¥nse. SiAlcone type
tngkEeis of_the pressure sensitive adhesive |ayer 12
% &NFsudlffy dPodd: b enaobhen PERRS e gty vabadhesive can
100

be any of emulsion type, solvent type or solvent-free type,
and also can be either crosslinking type or non-crosslinking
type. Furthermore, the pressure sensitive adhesive can be any
of strong type adhesive which has high adhesive strength,
weak type adhesive which has low adhesive strength, or
removable type adhesive which can repeat adhere and release.

A thickness of the pressure seﬁsitive adhesiverlayer 12
is usually about 1 to 300 um, and preferably about 5 to 100
um. The thickness can be appropriately changed according to
uses of the pressure sensitive adhesive sheet 1.

As far as the through holes 2 can be formed in the
release material 13, the materials of the release material 13
ére not particularly limited. For example, resin films of
polyethylene terephthalate, polypropylene, polyethylene or

the like or foaming films thereof or paper such as glassine

18
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‘pm The thickness can be appropriately changed

according to wuses of the pressure sensitive adhesive
sheet 1. 20 As far as the through holes .2 can be

formed in the release material 13, the materials of

the rel ease material 13 are not particularly limted.

For exanple, resin filnms of polyethylene

t erepht hal at e, -pol ypropyl ene, pol yethyl ene or the

like or foamng filnms thereof or paper such as

| assine 1 aper, coated paper, |am nated paper or

p%ﬁ o i'ﬁ%an?cﬁaﬂe]%\E' bEBARI LR cBRREK t 8T dfheasd ke ety has
bgginﬁsﬁ.li%oHe t%pe, fluorine type or carbanmate

THCI UAPAGCTFERg- ERai TP RA8A  §F8apIY ypes ¥ eddd 1ggant stype,
££an he used. 5 A thjckness of the rel ease material 13
U Tal 1P ndht CaEprRat o s oA Herderhaiy ablrt group
t20 t.o 200 pm A thickness of a release agent in the

Yt d84& 75t 8PPAFS 1927 Pastdy 0.05 to 5 pm and
preferabl.y,0.1 to_3 pm 10 [Production of Adhesive
Shee?‘%gf¥kﬂﬁsﬁx8ﬁngeofe}ﬁéqﬂx?qﬂﬁllﬁﬁo&@cﬂﬁoﬁséﬁlﬂheabOUt
Mpﬁﬁ; £ sens%ﬁivefadhgiive sheeé 1 of _the above

enbodi et wi BECLEXAPAY nBRCTh 219 ehte W FRgEhickness

a)_ to (d). In this, production nethaod, the pressure

Ofg(eansﬁetl%\?ée T8 HHnes| TR | BkTase maderipdt LPof reBSBALERel- 05
el ease_syrface of .t rel ease material 13 as shown

tc{% | s?né(%fef%r?gﬁytgaf %ormihe pressure sensitive
adhesive | ayer 12, for exanple, a

_[Production of Adhesive Sheet (1}]

An example of method for production of the pressure
sensitive adhesive sheet 1 of the above embodiment will be
explained in ;eference to Figs. 3{a) to (d}.

In this production method, the preésure sensitive
adhesive layer 12 is first ermed on the release surface of
the release material 13 as shown in Figs. 3(a) to (b). To

form the pressure sensitive adhesive layer 12, for example, a

coating agent containing a pressure sensitive adhesive which

constitutes the pressure sensitive adhesive layer 12 and, if

desired, a solvent is prepared. The coating agent 1s then
applied to the release surface of the release material 13

using a coating machine such as roll coater, knife coater,

roll-knife coater, air-knife coater, die coater, bar coater,

gravure coater, curtain coater or the like, and dried.

19
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coati ng agent containing-a pressure sensitive adhesive

which constitutes the pressure sensitive adhesive

| ayer 12 and, if 20 desired, a solvent is prepared.

The coating agent is then applied to the rel ease

surface of the. release material 13 wusing a coating

machi ne such as roll coater, knife coater, roll-knife

coater, air-knife coater, di-e coater, bar coater

gravure coater, curtain coater or the like, and dried.

19 Then, as shown in, Fi 3 (ch@, the base material 11 -
K S PSSt € ight & ¢ HE suFfacer st pakerial 11 is

ﬁé ssure sensitive adhesive Iayer 12 to obtain a

nat et orfdts FE&d Byt h&"Bas §UFAREFi aPT11 P ehepressure
§$ure sensi,ti ve adhesiv ig yer 12 and the rel ease
T R e oRad 28 Rowr TR g L A8CaR o ﬁenstltuted

thr ug holes ar e nmed. on the obtained | am nat
blfnt?lﬁ PO TEEFbhehedod, tihe RERSUH chof € o . cdhesive

1%2:%%%3 SRR b S e

gpiesns mign 3 Ad o o e v b,
ATy st B R P : o
B85S A S AT 1, B g o
TN AR X

When forming the' through holes 2 by a laser beam

machining, since the through holes 2 are tapered in many

cases as shown in Fig. 2, the hole diameter of the through
holes 2 at the side of the base material 11 is smaller than
at the side of the release material 13 by performing a laser

beam machining from the side of the release material 13.

' Accordingly, the through holes 2 at the surface of the

pressure sensitive adhesive sheet 1 are much less noticeable
s0 that the appearance of the pressure seﬁsitive adhesive
sheet 1 can be maintained in a good conditicn.

Kinds of lasers to be used for a laser beam machining
are not particularly limited. &aAs for lasefs, for example,
carbon dioxide (COz;) laser, TEA-CO; laser, YAG laser, UV-YAG
laser, e=xcimer laser, semiconductor laser, YVO, laser, YLF

laser or the like can be used.

20
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pressure sensitive adhesive sheet 1 are much l.ess
noti ceable so that the appearance of the pressure
sensitive adhesive sheet 1 can be nmaintained in a
good condition. 20 Kinds of lasers to be used for a
| aser beam machining are not particularly limted. As
for lasers, for exanple, carbon dioxide (CQ2) |aser,
TEA-CO2 | aser, YAG | aser, UV-YAG | aser, exciner
| aser, sem.conductor | aser, YVO4 |aser, YLF |[|aser or
the |ike can be used. 20 Note that, the release
mat eMiodle fhats gl gk ligasn e eygrds s el samg tgd/efrom the
adhesi ve layer 12 when the pressure sensitive

PLRHBYIS e SSRGSt 1YC| sagiesii ven rieaifrablle pmbeact the sheessure
can _be lami nated on the 5 surface of the base

SehtErivel aphepivanghettepl pkd dsa% performing a | aser
beam_machining in this production nethod. As for the
proté%t?%%??ﬂﬁiﬁserQﬁCQ%&%nﬁQﬁe%n6ﬁh Beedsgyi@ated on the

sensitive adhesive protective sheet constituted by a
S%ﬁﬁ%§e niter FAf AP MeksvdBile phestiur @engitepyebrior to

%ﬂggvae | ayer or 10 the_like can be used. Wen the

PYHGHGRING €58 aPE o Red 1By e FsERIBeRAPIHAERPRI Agthod.

Anelt due to the heat, so-called dross, may be

Sat £ 3B h&d CarRRE T HE Sopehe$ies of fPRe WRBIGh HEIE 2prassure
sorr%ﬁ,r cases. However, if the protective sheet is.

AN AUIPTHE 1BTSHFFREES ofSIFRE 1S dérral P12 base

the .dross .is attached to the "y X
material and a removable pressure sensitive adhesive layer or:

fhe like‘can be used.

When the through holes 2 are formed by a laser beam
machining, melt due to the heat, so-called dross, may be
attached around the Opening of the through heles 2 in some
cases. However, if the protective sheet is laminated on the
surface of the base material 11, the dross is attached to the
protective sheet rather than the base material il. Thus, the
appearance of the pressure sensitive adhesive sheet 1 can be
maintained in a better condition. In addition, if a laser
beam machining is performed from the side of the protective
sheet, since the through holes 2 are formed in taper, the
hole diameter of the through holes 2 at the surface of the
base material 11 is smaller than when using no protective
sheet. | |

-The above protective sheet is peeled from the base
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. protective sheet rather than the base material 11.
Thus, the appearance of the pressure sensitive
adhesi ve sheet 1 can be nmaintained in a better
condition. In addition, if a laser beammachining is
performed fromthe side of the protective 20 sheet,
~since the through holes 2 are forned in taper, the
hol e di amet'er of the through holes 2 at the surface of
the base material 11 is smaller than when using no
rotective sheet. The above protective sheet is
myeRl At frbin t heudhke 2itemt epradudiianusdfy Bheer pressure
roductlon of the pressure sensitive adhesive sheet 1
BSIHA AP DV Defbret sti disi meprrlfdegr exgupefore sticking
sensitive adhesive sheet 1. However, the protective
LR e TS Be 5EBPARLERt #IRIT I nFIERE plessublevsver, the
senS|t|ve adhesi ve sheet 1 on the adherend while the
Py tECiv esigfdet CRR PEmiaSsled GHEGQr $Werkimie the pressure
__protective _sheet is peeled after sticking the
S%h Tl SEheSiivee ShEREsi ve SReetht oAdpRBeB@hevBhye the
qgtthroug hol e 2 needs to be paSS|n% t hrough the
PI Tt EC oV ettt 18s A@HNaESS P 18t pr edbigPe SehsPEPiEctive
adhesi ve Iiy 12 and the base material 11. On the
Shi%ter HandSsusch a5 ot¥AGI8IshdBe | BTFEENES pFPBF’ltlve
St|cké the pressure sensitive adhesi ve sheet
sgh

adihs ey SHORE RoPBs Ehe desherolith It I HEBCEeaR: Pyneeds to

assing thr t he rotectlve sheet. That is, when a
fmfaggﬁ 38 éhéhﬁqﬂ'n§hgs protective sheet as well as the

pressure sensitive adhesive layer 12 and the base material 11.
On the other hand, when the protective sheet is peeled prior

to sticking the pressure sensitive adhesive sheet 1, the

through holes 2 do not have to be necessarily passing through

the protective sheet. That is, when a laser beam machining is

'performed from side of the release material 13, a laser can

- be radiated such that the holes passing through the release

20

material 13, the pressure sensitive achesive layer 12 and the

“base material 11 are formed to the middle of the protective

sheet,

[Production of Adhesive Sheet (2)]
Another example of method for production of the
pressure sensitive adhesive sheet 1 of the above embodiment

will be explained in reference to Figs. 4{a) to (e).
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15 perfornmed fromside of the release material 13, a
aser can be radiated such that the hol es passing
through the release naterial 13, the pressure
sensitive adhesive |ayer 12 and the base material 11 .
are formed to the mddle of the protective sheet. 20

- [ Production of Adhesive Sheet (2)] Another exanple of
met hod for production of the pressure sensitive
adhesi ve sheet 1 of the above enbodinent . will be
explained in reference-to Figs. 4(a) to (e). 22 In _
t hi s 15r obltt® i GFsEchéan tEhpshe Hat ediagle 1material 11 is.

formed on the rel ease surface of the process nmateri al

formed @hohei ReERAse 3pAT2E® CB) theo Hapsshaiddggdal 3 as

material_ 11, for exanple, a coating agent containin% -
SHHE i&siFA SRhi éRab EBntl t uTesTeHe W &arst avitaried 11, for
and, if desired, a solvent s prepared. The coating
SXAEHS i s 3 heACAPHNY ed 2061E he PRGEEBEN It al TS US| nghich
a coating machi ne such as roll coater, knife coater
CHYT 1L Pe [WhatdSe diFtaddidte ldoatt, Hf edevhied, dapolvent
, coater, gravure coater, curtajn coater aqr the liKke,
LS R HATEY - TR OPRanE! AGPT hati, AR SRSk oin by Ghe process
4(c)., tge pressure sensitive adhesive |layer 12 is .
m to%ﬁ%@& nUCHEIr 81 E98B1RUITHLE NHP AW aSe-@4de CRALEF i aknife

orning t he pressure
e

13 usin sanme net hod as
i r, dle coater, bar

th f
CET it i ella"g‘ﬁ‘é PvEPEGET GFrt'E’élfe coa
coater, gravure coater, curtain coater or the like, and dried.
On the other hand, as shown in Fig. 4(c), the pressure

sensitive adhesive layer 12 is formed on the release surface

of the release material 13 using the same method as in

.forming the pressure sensitive adhesive 1layer of the

production method (1) for the pressure sensitive adhesive

sheet as described above.

Then, as shown in Fig. 4(d), a laminate constituted by
the process material 3 and the base material 11, and a
lgminate constituted by the pressure sensitive adhesive layer
12 and the release material 13 are bonded with pressure such
that the base material 11 formed on the process material 3
and the pressure sensitive adhesive layer 12 formed on the
:release material 13 are- closely contacted to obtain a
laminate constituted by the process material 3, the base

material 11, the pressure sensitive adhesive layer 12 and the
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production nethod (1) for the pressure sensitive
adhesi ve 15 sheet as descri bed above. Then, as shown
in Fig. 4(d), a lam nate constituted by the process
material 3 and the base material 11, and a |am nate
constituted by the pressure sensitive adhesive |ayer '
12 and the release material 13 are bonded with
pressure such 20 that the base material 11 forned on
‘the process material 3 and the pressure sensitive

r§$g§§iVe | a eg &g formed on the release material 13
are T JEEFyLédntacted to obtain a |aninate

CONSLL MDY L BT OFESS TBLETL Bl U0 D558 v sorme
of % Behd SRORIBLEL! Ay Lk SOMLAL Moo o
ol A s Pt Lon e e Lnuan
AR 5 BRBSLLR ILLLY 2200 Bea RGN D0, LT B e
o SEE0 el s SELIOS, (Ll oL NGO B0 8 ene
ISt o S R S oL S8 ive
O 855,228 AP, S U918 9,008, Bl inne
iéﬁ}eedff@n!e%r érl;.')% t ee ns itcpee c&r C)tch(:“es’ Spggct:eesrsi az'nai?e.liisa 1no§ , Since
the through holes 2.are tapered, the hole diameter of the
through holes 2 at the surface of the base material 11 is
émaller than when the process material 3 is not used.

In addition, when the through holes 2 are formed by a
laser beam machining, dross may be attached around the
opening of the through holes 2 in some cases. Howevef, since
the process material 3 is laminated on the surface of the
base material 11 in this production method, the dross is
éttached te the process material 3 rather than the base
material 11. Thus, the appearance of the pressure sensitive
;dhesive sheet 1 can be maintained in a better condition.

Note that, the release material 13 is peeled from the
pressure sensitive acdhesive layer 12 when the pressure

sensitive adhesive sheet 1 is used. On the other hand, the

process material 3 is peeled from the base material 11
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In addition, when the through holes 2 are forned by a
I aser beam nmachi ning, dross may be attached around the
15 opening of the through holes 2 in sone cases.
However, since the process material 3 is |lamnated on
the surface of the base material 11 in this
production nethod, the dross is attached to the
process material 3 rather than the base material 11.
Thus, the appearance of the pressure sensitive 20
adhesi ve_sheet 1 can be maintained in a better

USWRGY | BECCT NBFRAHEOD t e FBEeRSBSFAAESr PERSiBiye adhesive

&;eled fromthe pressure sensitive adhesive |ayer 12

SWheh the b7 esSURLetSEhsiqE vEAPHEsi we1SKkéRe 1the yBEgssure
On the other hand, the process materjal 3 is peeled

SRR Tfet hest 11 Havgeh | fhar PepcetoduREebiRl 3

of the pressure sensitive adhesive sheet 1 is. )
CXdnpt oRReLeH B & SN Fon @ 5r5e8L r §engdRdvei gdhesive

SREIESLYEEheeL Lotuereri he process mmterial 3, pe
GG ol b Al ot ML (N PLOSERS e
CABLELP! Rol ool BCLer SO LNE PLESSUTS o e
S R MR RN R - NI R e———
205 (A0 IS 42,200, L0ehase IRLel) Al Ly Mot e
lé;g% q&?%ﬁ%{%m%e%%ggi%%t%%ggiiY?. When the process material
3 is peeled prior to sticking the pressure sensitive adhesive
sheet 1, the through holes 2 do not have to be necessarily
passing through.the process material 3. That is, when a laser
beanl'machining is performed from the side of the release
material 13, a laser can be radiated such that the holes
passing through the release material 13, the pressure
sensitive adhesive layer 12 and the base material 11 are
formed to the middle of the process material 3.
[Production of Adhesive Sheet.(B)]

Another example of method for production of the
pressure sensitive adhesive sheet 1 of the above embodiment

will be explained in reference.to Figs. 5(a) to (f}.

In this production method, as shown in Figs. 5(a) to
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sheet 1, the through holes 2 do not have to be
‘necessarily [[[ passing through the process materi al
. 3. That is, when a | aser beam nmachining is performned
fromthe side of the release 15 material 13, a |aser
can be radi ated such that the hol es passing through
the release material 13, the pressure sensitive
adhesive layer 12 and the base material 11 are fornmed
to the mddle of the process material 3. 20 _ '
%groduction of Adhesive Sheet (3)] Another exanple of
(Pret h@d FTHLEESdueP R B 9t acheby prigies pas s efsterial 11, the
~adhesi ve sheet 1 of the above enmbodinent wll be

- PESPIHIheEiH trErerEhediyd Rt S and dhef yelpasenmgterial

1groductign ngthod, as shown in Figs. 5(a) to_ 25 (c),
FAnPRSEBCEdNS R thte P aRE tME IR 2 mtles | Broductige method
(ﬁges urﬁlsensitive adhesive layer 12 and the rel ease
rat 8Fi A1 1BEF ¥ HrOdEERELF Ve hedbafevhretshGgtast § heescribed
roduction nmethod (1) of the pressure sensitive
fe'si ve sheet as described 5 above. As shown in Fig.
5(d),, the rel ease nateri 13 is peeled fromthe _
pr esdr eSReHsi tivef W¥ihe | afBE TPlgRget neateriahsds is
é%%gggsptlg radiating to the pressure sensitive
PEHEsiVE™ aPEr PESSFYEM PRRS Lt dee AhEsd VEr daygrel2 and then
2 S nsitive 1%Yadh§ ive Igger,lz as shown in Fig. 5 (e)
. TAPEEr that® o Yr e AR 1R erfifal ThS iRFesie agsppitive

0 t.he essure, sensitiyve , :
a he51ve‘¥ayer fZ %rom e%e side of the pressure sensitive

adhésive layer 12 as shown in Fig. 5 (e). After that, the
release material 13 is stuck again to the pressure sensitive
adhesive layer 12 as shown in Fig. 5(f).

When radiating a laser from the side of the release
material 13 while the release material 13 is laminated on the
pressure sensitive adhesive layer 12, as shown in Fig. 6(a),
the opening of the through hole 2 of the preséure sensitive
adhesive layer 12 is enlarged due to the dross in some cases
that is formed around the opening of the through hole 2 in

the release material 13 depending on the material of the

‘release material 13. TIn this case, the accuracy of the hole

'~ .diameter or the hole density of the through holes 2 formed on

the pressure sensitive adhesive sheet 1 is deteriorated. In

~addition, 1if the opening of the through hole 2 of the

pressure sensitive : adhesive layer 12 1is enlarged, then
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adhesive layer 12 as shown in Fig. 5(f). Wen

radiating a.laser fromthe side of the rel ease

‘material 13 while the release material 13 is | am nated

on the 15 pressure sensitive adhesive |ayer 12, as

shown in Fig. 6(a), the opening of the through hole 2

of the pressure sensitive adhesive |layer 12 is

enl arged due to the dross in sonme cases that is

formed around the opening of the through hole 2 in

.the release material 13 depending on the material of
PRIl 1 ePees eChuttée] dhresgh| hoflki £ desegmashelargr aeythat
~of the hole dianmeter or the hole density of the

2t hr dighh ot sowol dredd orer tHatesT edsinhe ssdrsier e through
—adhesive sheet 1 is deteriorated. In addition, if the
hahent ngt ofh¢ hdl kairsrighi BbleerEeofthehsurspess gfe the pressure

sensitive adhesive |layer 12 is enlarged, then 26

CSPREEYYR  apheelve thecthrbudh ol TaBeddives | atpekist the

that air in the through hole 2 or water which entered
PTRESYIHT B 1 T 29BRStHRe FPRet mdy §9f Fhenedhepmend. This.

sy f&ée of the pressure sensitive adhesive sheet 1 in
5 SayPERTI St okt g 1 6 Bipessliee Sesieipase material

dhesi ve. sheet 1 to the adherend. This kind of
1€r 0Bl dfdSs FFRBI yefdloctih whenPPR¥erBréaRe rerephihalate,

;g%is nﬁQe fromresin such as pol yet hyl ene
PO omMYar St 8 tB6I ypF®pyl ene or the like. According

to this production nethod, once the release 10

mat eFCAPTE3NEs TPectEP ameP W ItHOsy Betndecense r Bae aredease

t.0 t.h .
materléi 13 is peeled and a laser is directly radiated to the
adhesive later 12, the opening of the through hole 2 of the

pressure sensitive adhesive layer 12 is not enlarged as shown

~in Fig. 6(b), thus resulting in high accuracy of the hole

diameter or the hole density and small internal space of the

through hole 2. In addition, when radiating a laser to the

'~ Pressure sensitive adhesive layer 12, without interposing the

release material 13, the laser radiation time . can be
shortened or the laser cutput energy can be low. If the laser
cutput energy is low, a heat has less effecf cn the pressure
sensitive adhesive layer 12 and the base material 11, thus
dross or the like can be reduced and uniformly shaped through
hqles 2 can be formed.

Note that, in the production methods (1) to (3) above,

~the pressure sensitive adhesive layer 12 is formed on the
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adhesive later 12, the opening of the through hole 2

of the pressure sensitive adhesive layer 12 is not

enl arged as showmn in Fig. 6(b), thus resulting in

‘hi gh accuracy of the hole dianeter or the hole

density and small internal space of the 15 through

hole 2. In addition, when radiating a |laser to the

pressure sensitive adhesive |layer 12, without

interposing the release material 13, the |aser
_radiation tine can be shortened or the |aser output
r%ﬁ%?ﬁ%/ e dw aPf the Pasesureuisnalteime gphesivewlayer
12 EEat Eas | ess effect on the pressure 20 sensitive

dhBE7 vEOTESRr 382 5RE PRECpBEESHAREr LAl aTe, stHEk together.
dross or_the like can be reduced and uniformy shaped

- HO¥rBugh thol BEe5eRhn 1B¥CRbi AR d 1 SNGIQE t hinitech Erreto. For

ro uctigﬂ met hods (1) to (3) above,  the pressure
SLEMRTY vEREdHESE SR ey B atE i f gAReaivn tieyer2712 can be
Lgle sg.nateL$al 13 _and_the pressure sensitive
AdWESi PETFEYeY OI2 thrusPRERnEd WFd athel bas@dneithe i Rressure
1 are stu t oget her. - ver, the present invention
S%%F#%ﬁ?ﬁi ﬁﬁF%ﬁl?ﬁer Y§T Egge hplteriede présdlee release
ensi t.i adhesi ve _|ayer 12 can be 5 forned directly
MR e éésgaﬁaggrﬁﬁpc%lt%}}% pressure sensitive
adhesi ve layer 12 thus formed and the rel ease
material 13 can be stuck together. [Uses of Adhesive

[ %g%k.ighggg?eiggggérg the pressure sensitive
esive's

When sticking the pressure sensitive adhesive sheet 1

on an adherend, the release material 13 is peeled from the

Pressure sensitive adhesive layer 12, the pressure sensitive

‘adhesive sheet 1 is pressed onto the adherend such that an

adhesive face of the exposed pressure sensitive adhesive
layer 12 is closely conﬁacted to the adherend; At this time,
since air befween the adherend and the adhesive face of the
pressure sensitive adhesive layer 12 1is deflated to the
outside of the surface 1A df the pressure sensitive adhesive
sheet 1 wvia the through hole 2 formed in .the pressure
sensitive adhesive sheet 1,‘air can hardly be caught between
the adherend and the adhesive face, and an &ir trapping can
be prevented. Even if air is caught and an air trapping is
formed, by pressing again the air trapping part or the

vicinity of the air trapping part {including the air trapping
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on an adherend, the release material 13 is peeled from

the pressure sensitive adhesive | ayer 12, the

pressure sensitive adhesive sheet 1 is pressed onto
~the adherend such that an adhesive face of the

exposed pressure sensitive adhesive 15 layer 12 is

cl osely contacted to the adherend.. At this tine,

since air between the adherend and the adhesive face

of the . pressure sensitive adhesive layer 12 is

def.l at d to t th f 1A of th
AL LA ED T RGBT Al 1 o
AR AIRI A EE LA R e

d d th dh d t .
B a0 18, P e R  R Poorin
b th
o e
t t 28 t
<G RSO R BRI, 28 perl), it IS

heet the th h_h
Bressir easanelave adiesiyg sheet, via e huouon hole

ted t |
a&sh' %%E"d? éft%?gégﬁ?%n% ‘é‘”"é‘nipﬁe?%%'}a%heeiﬁseglg%g%fiﬁi%e sheet
I t f
1y gc%hghe&rag%%le filc’)grg S;/Ieg i %tlgge(pjrsmg rggﬁgﬂ{i%g‘mﬁ the
dh d
Sll?ﬁ:g%%ht\ig Peg% t rég%%$ea%een %}r&%— eeﬁ%‘zgsgj eg Vla the

tn38ght | ¥ fdbesiyg shegh 1oyl ap&@%sure sensitive adhesive

sheet 1. Therefore a blister on the pressure sensitive
adhesive sheet 1 can be prevented.

An air trapping or a blister can be prevented or

- removed from the pressure sensitive adhesive sheet 1 as

‘described above. The through hole 2 formed on the pressure

sensitive adhesive sheet 1 is extremely fine, therefore, the
pressure sensitive adhesive sheet is not disfigured and the
adhesive strength is not lowered despite of the presence of

the through holes 2.

{Other embodiments]

In the pressure sensitive adhesive sheet 1 of the above

embodiment, the through holes 2 are passing through the

. release material 13. However, the present invention is not
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10 through hole 2 formed on the pressure sensitive
adhesi ve sheet 1.  Therefore a blister on the pressure
sensitive adhesive sheet' 1 can be prevented. An air
trapping or a blister can be prevented or renoved
fromthe pressure sensitive adhesive sheet 1 as 15
descri bed above. The through hole 2 fornmed on the
pressure sensitive adhesive sheet 1 is extrenely fine,
therefore ‘the pressure sensitive adhesive sheet is
ured and the adhesive strength is not
ot b d

Epite 6PTt HEFRISancE o tERBIRhAGUGS hel &8n be
20 her .enbo In the pressure sensitive

pazsd% E/te%r%é‘é} Tﬂg\f n?ﬂ% Basemaéﬁgba%né&t aGhether BEghSuLe
&s 2 ar assi ng, t hrou E t he rﬁﬁgfse naterlal 13.

vve\/le’vre f"é%e%]t X%eﬁ iron {8 157 nithigg pressure

l.e t hr. h hol 2
i ﬁ%&éﬁ%ﬁfﬁ R LR IR I

I I n additi
AR O B b o By
tHEP%%%'“%% mﬁq? 51&&%e%-%ﬁggg%g%ﬁg}%f’lngen be absent.

present 1nvention i's Mo
I t t b b t
e caset. r%@ﬁiﬂféﬁ?&?%?ft ey Brbases it Brfial 159 does

Zmﬁgﬁgﬁqu%%2§ dtﬁg Qﬁetgﬁ % ech”tWQ %%r%ﬂ%ht%% e%h2 can be

formed. Further, the size, shape or the 1like of the pressure

sensitive adhesive sheet 1 of the above embodiment are not
particularly limited.

For example, the pressure sensitive adhesive sheet 1
may be a tape shaped one (pressure sensitive adhesive tape)
constituted by the base material 11 and the pressﬁre
sensitive adhesive layer 12 only, which can be wound into a
roll. 1In this case, the pressure sensitive adhesive layer 12
is overlapped on the surface (the face on which the Pressure
sensitive adhesive layer 12 is not lamiﬁated) of the base
material 11. Therefore, it is preferable that the surface of
the base material 11 has a release property such that the
pressure sensitive adhesive layer 12 overlapped on the
surface of the base material 11 can be smoothly peeled from
the eurface of the base material 11 when the pressure

sensitive adhesive tape is pulled out from the roll.
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formed. Further, the size, shape or the like of the
pressure 10 sensitive adhesive sheet 1 of the above
enbodi ment are not ‘particularly limted. For exanple,
the pressure sensitive. adhesive sheet 1 nay be a tape
~shaped one (pressure sensitive adhesive tape)
constituted by the base material 11 and the pressure
15 sensitive adhesive |layer 12 only, which can be
wound into a roll. In this case, the pressure
sensitive adhesive layer 12 is overlapped on the ‘
sur f 4% hPFSR AP MR lch Ihef Br %R ersehbl tFoein films
aSgdhes]'L’ve hgye# 12 is naot, |.am nated) of the base |
rat 6P FAP" A9 2PREFePdr 25 Gh | SubhaFer BBF e DERAL YWRIected to
urface of 20 the base material 11 has a rel ease
r%%%ﬁ%ﬁt§1§ﬁ APPhatSthe  Presaie demsiti Félaghesi verpe or
cér ert12.ov§rlag8e9 on the surface of the base
HatCHt8 1L EEn Bel SNt P fddivdd IFPYm tYRE EAiRage agent,
“af %p% bgsg materi.al (11 when the pressure sensitive
dnh88FGE1taPe VYRIPUI IMEF 0Bt FPUPRITie HORCSTTE0 ASsehé, for
matecial 11, for exanple, (1) .resin filns as
e%ﬁﬁﬁieénedE%%gﬁe 5Pdﬁhicﬁr rf &6 y%&§%BEen1§ﬂ%FbctéHCPo as
fluorin

I treati using silicone type, e type or
ped, F%gﬁg?gerruﬁ%ﬁ%ﬂﬁfppgﬁﬁ?cﬁﬂ?nta?kyvuﬁ?oﬁﬁdtyg% Paminated
rel_ease agent, 5.(2). terials which has _a rel ease ,
ISR Ey A akpr ooy niR By dant T Eh e e material
ha%?h%ﬁée%% eggélBfé§&%ﬁ%§ﬂg€%%%%&g¥gggehaegk pgofg$egglease

€ and

property, for example, polyethylene terephthalate or the like

can be used. Note that, in the above case of {2}, 1t is

preferable that a treatment to advance the adhesive strength

" with the pressure sensitive adhesive layer 12 such as corona

discharge treatment, flame treatment, ultraviolet~light

. irradiation treatment, primer treatment, solvent treatment or

the like is performed on the back surface {the face on which
the pressure sensitive adhesive layer 12 is laminated) of the
base material 11.

The above pressure sensitive adhesive tape can be
produced, for example, by the following productiocn method.

{1} A pressure sensitive adhesive agent 1is coated on
the surface of the base material 11. The laminate is wound

into a roll, at the same time, the pressure sensitive

‘adhesive agent is transferred from the surface of the base
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films which are obtained by | am nating the above
material having a rel ease property and a materi al
having a | ow rel ease 10 property, for exanple, _
pol yet hyl ene terephthal ate or the |like can be used.
Note that, in the above case of (2), it is preferable
that a treatnent to advance the adhésive strength
with the pressure sensitive adhesive |ayer 12 such as
corona discharge treatnment, flanme treatnent, _
uItravroIet-Il t 15 irradiation treatment, prinmer
Mgt @bt dent t§o|t31@nﬁaapﬂ<eat1ﬁ§ﬁ¢e o thre Bdde maé:egeﬁflor.adehen,
on the back surface gthe face on which the pressure
tRendiPfipatadisiaid thapdr b Fhe| dfiseatajeniak hdl Bask the
material 11. The above pressure sensitive adhesive
PISH N oS 10 $r diRTH e f bRYeKakpl damgyathd on the back
fo Iomb%g productlon met hod. (1) A pressure sensitive
%#ﬁﬁﬁ dgntPase dxdteadadn it He @Gﬁﬂ&éeoéﬁ fremphbe roll.

nﬁterral 11. The laminate is wound into a roll, at
B hESEhme % i AL RYRE pFRséhPe lBHdRTey of T @i hBlE vélégerﬂf the

is transferred fromthe surface of the base

P BHilS PPt "ehadBsekve hare tt%éf%éhﬁﬁtlé‘f’ll hples 2.

%he | am nate, constituted by the base

’1f SndATRRA T LS Sk dndicr By E°4dhasdiR: | ayer

12 Iﬁgln ted on the back, surface of the base materi al
By

1 The

11 i B OUPUF T oRTERLL I W | 2dBeRplYRs@pent Agdicrad®d on

tothe lam pate f the side of the ressure
tHE RATT VEUhHeS 06 Fl§ebass {18 Ceaift AroddRl kinied £o form

the pressure sensitive adhesive layer 12. Then a laser is
radiated to the laminate from the side of the pressure
sensitive adhesive layer 12 to form through holes 2, and the
laminate is wound into a roll again.

(3) A pressure sensitive adhesive agent is coated on
the release surface of the release material 3. The release
material 3 and the base material 11 are wound into a roll
while they are stuck together =such that the pressure

sensitive adhesive agent 1is closely contacted to the back

- surface of the base material 11. After that, while peeling

the release material 3 from the pressure sensitive adhesive
layer 12, the laminate constituted by the base material 11
and the pressure sensitive adhesive layer 12 are pulled out

from the roll. A laser is radiated to the laminate from the

side of the pressure sensitive adhesive layer 12 to form
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il IS 938 T3 243N or fishad o

After that, the lamnate is wound into a roll again. .
(2) A pressure sensitive adhesive agent is coated on

t he back surface of the base material 11 and dried to
form 10.the pressure sensitive adhesive layer 12. _
Then a laser is radiated to the lam nate fromthe side
of the pressure sensitive adhesive |ayer 12 to form
through holes 2, and the lanmnate is wound into a
rol1 again. (3) A pressure sensitive adhesive agent is

d on. 15.the.rel ease surface_of the rel ease ,
- tk?r"g?a&e‘-_’fef% aﬁ?%‘?s The &Qﬁgaségherra‘%‘%?‘f%l 13nipRrs heSpysend into a

ial 11 are wound inta a roll  while_they are
o ZF O Pl T ShRe "D e masetaalcang: 11 ve
adhesi ve.agent i s closely contacted to the back ]
surf?%%%b gfﬁﬁylﬁiﬁguﬁgﬁgﬁigﬁt&fg ﬂthFs?ﬁé??gmﬁ?P%e' since
N the_release material 3 fromthe pressure
tsené#%?$§%§d2egf9e?ofﬁﬁ%r1ﬁjfh?tﬁ?m%ﬁﬂtﬁaFSHEBHEPF?ﬁt%H the
and theﬁfre sure sensitive
FohvEnh8drgptvelaver 12,
2 2SES ﬂé%di‘ﬂéﬁﬁ tt%hthe haninate romthe i de of
fﬁe pressure seﬁéitivgnaa N RE %rlizw?%n$o+%¥°3% roll.
h, h . The t he abqve | am nate is wound :
SOit %@é{g & rg%?fwﬁ%gﬁt gtsjfelscl?io gq’iaﬁfg el e as e RS ats 3%as1ly
fdikghe any production nmethod as described above, since:

through holes 2 are forned in the | am nate constituted
by the 5 base material 11 and the pressure sensitive

adhesi ve |ayer 12,
[EXAMPLES]

- The present invention will be described more
specifically below using examples and the like. However, the
scope of the present invention is not limited to or by these
examples and the liké.

[Example 1] |

25 parts by weight of ethyl acetate was added to 100
parts by weight of acrylic type pressure sensitive adhesive
agent  (Coponyl N-2147 manufactured by Nippon Synthetic

Chemical Industry Co., Ltd., solid content: 35 weight %), and

then 1 part by weight of an isocynate type crosslinking agent
~ {Colonate L manufactured by Nippon Poiyurethane Industry Co.,

Ltd.) was added to -them. The mixture was sufficiently

agitated to obtain a coating agent of a pressure sensitive

adhesive agent.
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air -is hardly caught when the |l'am nate is wound into a
roll. So that a roll which doés not have air :
trappings is easily formed. 10 [ EXAMPLES] The present
invention will be described nore specifically bel ow
usi ng exanpl es and the |ike. However, the. scope of
the present invention is not linted to or by these
exanples and the like. 15 [Exanple 1] 25 parts by
wei ght of ethyl acetate was added to 100 parts by
wei ght of _acrylic type pressure sensitive adhesive _
agent* (E5pBAFFE NP2EATidknuf HdUled "BRUtREEBRESy nbRet Rintec
em cal Industry Co., Ltd., solid content: 35 weight
, kP{e%%rt biP vt lghta soPrapucsdcprat ariypeing a

rossl i nki ng agen Col onate L manufactured by N ppon
P@ﬁ%&?ﬂsngnl Qﬁgt F%Cea. of Bt yopdiva’e aBRRYr td¢ nepating a
The m xture was sufficiently agitated to obtain a
S IO g THGENtE 038 Spridedlr S5 S tFake - adthssi 7oA mhtagent
3%% A rel ease naterial_&FPN$11 manuf act ured by Lintec
Otk Bor BFFoHITE hPekatstve 398epiye waseht oasedopyed with a

| ene on both faces of a woodfree

. l.amnating a_pql yet )
knﬁgﬂercoﬁljf&%cé)é’t itﬁbévare T39C oM 1a5e el BRReratpmie opaterial

one face. The coating agent 5 of the pressure

SO st FELANEsitVe CAGERE Ras SOuat Ealhwying drying, and the

coating agent of the pressure sensitive adhesive agent was
dried for one minute at 90 °C to form a pressure sensitive.
adhesive layer. An opaque black base material (thickness
100 pm) of polyvinyl chloride was stuck with pressure on the
pressure sensitive adhesive layer thus formed to obtain a
laminate of a 3-layers structure.

L UQ—YAG.laser was radiated to the obtained laminate
from the side of the release material so that through holes

having a hole diameter of 15 to 35 pm at the surface of the

"base material were formed with a hole density of 1,156/100

2 . Vg .
cm®, thus a pressure sensitive adhesive sheet was produced.

[Example 2]

A pressure sensitive adhesive sheet was produced in a
similar manner to the Example 1, except that the hole
diameter of the through holes at the surface of the base

material was 40 to 50 um and the hole density was 4,900/100
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kni fe coater on the rel ease surface of the rel ease
material so as to reach a thickness of 30m foll ow ng
drying, and the coating agent of the pressure
sensitive adhesive agent was dried for one mnute-at
90 Cto forma pressure sensitive 10 adhesive | ayer.
An opaque bl ack base material (thickness : 100 pn) of
pol yvinyl chloride was stuck with pressure on the
pressure sensitive adhesive |layer thus formed to
optain a lamnate of a 3-layers structure. A UV-YAG.
“faser was radiated to the obtained |anminate 15 from
the side of the release material so that through holes
having a hol e diameter of 15 to 35 pmat the surface
of the base material were forned with a hole density
[B#amples6y1100 cnR, thus a pressure sensitive adhesive
sheet. was produced. 20 [Exanple 21 A pressure
sensift | VRS 98 Shetl aNAE SpIsddiSEYTEN VRS sitfidided in a
manner to the Exanple 1, except that the hole
i drayte R hEOtEE%u&ﬁaﬁBl%s at e¥gersuithace a6f fdve a base
base .material was 40 to 50 pmand the hole density
T3S 1900/ 00  FABSRIFENT [ BedysIte VAERA | &sirrehéhetake film
3-l.ayers structure was obtained in a 5 simlar manner
-‘Ituémtlﬁé’r% |ReNULAGEnRd At TR Y ofnG- hakklckrA® a$0 1m)

a traquarentcfolyethylene t erepht halate film
was used 1nstead of polyvinyl chloride and as for a release

~material, a polyethylene terephthalate film coated with a

silicone type release agent on one side (PET7511 manufactured
by Lintec Corporation, thickness: 75 um) was used. |

An Excimer laser was radiated to the obtained laminate
from the side of the release material so fhat through holes
having a hole diameter of 0.5 to 10 um at the surface of the
base material and a hole diameter of 20 to 30 um at the

adhesive face (the hole diameter at the adhesive face is the

maximum diameter in the base material and the pressure

sensitive adhesive layer) were formed with a hole density of
10,000/100 cm®, thus a pressure sensitive adhesive sheet was

produced.
[Example 4]

A pressure sensitive adhesive sheet was produced in a

similar manner to the Example 1, except that a laser was
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(Lum rror T60 manufactured by Toray Inc., thickness:

50 pm was used instead of polyvinyl chloride and as

for a release material, a polyethylene terephthal ate

filmcoated with a 10 silicone type rel ease agent on

one side (PET7511 manufactured by Lintec Corporation,
- thickness: 75 pn) was used. An Exciner |aser was

radiated to the obtained |amnate fromthe side of

the rel ease material so that through holes having a

hol e dianmeter of 0.5 to 10 pmat the surface of the 15
rqHEEgeht B¥ ¢l thed Hideol of dithretlerseof m20etim130ap athe hole

the adhesive face (the hole dianeter at the adhesive
d¥amed§ts phe themxitanadi dretes Rh tthe basefamat eof althendoase

t he pressure sensitive adhesive |ayer) were fornmed
M3GS4H- 24 M@lse abiensi 6§ wk- 10, 000/ 100 cn?, thus a

pressure sensitive adhesive sheet was 20 produced.

[ Exanpl e. 4] A pressure sensitive adhesive sheet was

roduced in a simlar manner to the Exanple 1, except

[B43HP18 Pdser was 35 radiated fromthe side of the

base _material and the.hole dianeter of the through

hol e$ &AreSHETSUTAGE tdTet Rehsadue whieeki alswascaboed in a

60 pm 5 [Exanple 5] A pressure sensitive adhesive
S1THd@r v%%nrﬁ%ggﬁeémen Eramgl | &r PEOSOE tthathea EXasplre was
except that a | aser was

-radiated from the side of a base material using a CQ, laser

for a laser beam machining and the hole diameter of the
through holes at the surface of the base material was about

100 um.

[Example 6]

A pressure sensitive adhesive sheet was produced in a
similar manner to the Example 1, except that the hole
diameter of the through holes at the surface of the base
material was 140 to 150 pm and the hole density.was 100/100

cm?.

[Example 7]

A pressure sensitive adhesive sheet was produced in a
Similar manner to the Example 1, except that a €O, laser was
used for a laser beam machining, the laser was radiated from

the side of the base material, the hole diameter of the
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~.radiated fromthe side of a base nmaterial using a 002
~laser for ‘a l'aser beam machi ning and the hol e
di ameter of the 10 through holes at the surface of the
base material was about 100 pm [Exanple 6] A
pressure sensitive adhesi ve sheet was produced in a
15 simlar manner to the Exanple -1, except that the
hol e dianeter of the through holes at the surface of
the base material was 140 to 150 pm and the hol e
density was 100/100 cnR. 20 [Exanple 7] A pressure
- theangh W%r@éuwSﬁ%ﬁa%so%rb@@d@@Be nuatesiad |@@s about
ﬂgnner to the Exanple 1, except that a 002 | aser was
it g 5hFa§@?eb€%ﬂé¥ﬁﬁﬂWQﬁlﬁf l0Recraser was
radiated from the side of the base material, the hole
di ameter of the 36 through holes at the surface of
'éégiﬂ ase material was about 250 pm and the hole
Slas 49/ 100 cne. [ Exanpl e 8] 5 A pressure
sensi tive adhesi ve sheet was produced ina simlar
mannér RESEHECEEMRRE 17e epbspivenshegts alasagoduced in a
material was peeled, then a | aser was radiated from

%ﬂﬁ%%ﬁ d@an?ﬁrttﬁ9 adhesi FeamRke landekHePRoltdadi amet Belease

ﬁ throu% holes at the surface of the base
%%ﬁ; Iawaﬁag 368 beﬁﬁ? laser was radiated from the side

of the adhesive face, and the hole diameter of the through

holes at the surface of the base material was about 50 um.

{Example 9]

A laminate of a 3-layers structure was obtained in a
similar manner to the Example 1, except that as for a base
material, a transparenf polyethylene terephthalate £ilm
(Lumirror T60 manufactured by Toray Inc., thickness: 50 pm}_
was used instead of polyvinyl chloride.

A COz laser was radiated to the obtained laminate from
the side of the base material to form through holes having a
hole diameter of about 70 um at the surface of the base

_material and a hole diameter of about 80'pm at' the adhesive
face (the hole diameter at the adhesive face is the maximum
diameter in the base material and the pressure sensitive
adhesive layer) with a hole density of 1,156/100 cm® , thus a

pressure sensitive adhesive sheet was produced.
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10 [ Exanpl e 9] A lam nate of :a 3-layers structure was
obtained in a simlar manner to the Exanple 1, except
that as for a base material, a transparent:
pol yet hyl ene terephthalate film215 (Lumrror T60
manuf actured by Toray Inc., thickness: 50 pm was

used instead of polyvinyl chloride. A CO2 | aser was
radiated to the obtained |lam nate from the side of
the base material to formthrough holes having a hole
di aneter of about 70 pmat the surface of the base 20
material and a-hol e dianeter of about 80 pm at the

dhesi ve __face (the hole dianeter at the adhesive face
[E4ARHE i mum  diameter in the base material and the
pressure sensitive adhesive layer) with_a hole . '
densi HFAELY 5EY10(R I | °f hds BBl esbdpEidendiasipe 2.5
adhesi ye sheet{ was produced. 37 [Exanple 10]. 100 parts

Snei Gt oVeJag}(VFnylo%hlé‘lnideu%%%‘?l”ﬁl,é%ts paehé pyabsorber

wei ght .of an ultraviolet |ight absorber 5
(R StPRR2E EYP§he) 252B3phFt BY pyje i@ ghefop ROlyester type

pol yester type. plasticiz Adekasi zer PN260 ,
PIRhRICACEs SAIBYeAbERT BEAKY MeRuLactider BYoAsaRE sDByka Co-,

BN R PR AL e PSSl (B e

45 L. of 8,09l grant (VISKS3LL bl ack mapufactured by .
of a colorant (VISKS311l black manufactured by Dainichiseika
Color & Chemicals Mfg. Co., Ltd.), 3 parts by weight of a
heat stabilizer (Ba/Zn type), 25 parts by weight of a solvent
(butylcellosolve) and 25 parts by weight of a solvent
(Supersol #1500 manufactured by Godo Solvents Co.) were mixed
to obtain a coating agent of a base material.

As a process material, a polyethylene terephthalate
film having one face release treated fU4Z—5O manufactured by
Teijin DuPont Films Japan Limited, thickness: 50 pm) was
prepared. The coating agent of the base material was coated
én the release surface of the process material with a knife
coater, sd as to reach a thickness of 100um following drying,

and the coating agent of the base material was dried for one

minute at 140 °C and further for two minutes at 190°C to form

an opagque black base material.

On the other hand, a pressure sensitive adhesive layer
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10 Color & Chemicals Mg. Co., Ltd.), 3 parts by
wei ght of . a heat stabilizer (Ba/zZn type), 25 parts by
wei ght of a solvent (butylcellosolve) and 25 parts by
wei ght 'of a sol vent - (Supersol #1500 manufactured by
Godo Sol vents Co.) were mxed to obtain a coating
agent of a base material. 15 As a process material, a
pol yet hyl ene terephthalate film having one face
rel ease treated (U4Z-50 manufactured by Teijin DuPont
Fil s Japan Limted, thickness: 50 pm was prepared.
Warﬁef%la%%ﬂr Ry dgentredpashenpiasel #atier idals wdd agoaraderobo the
_the rel ease surface of the process material with a
EXqiit ke Jdo ahrerlamdgahs b ¢ ehrhrvenshickmessref wagopptained
followi.ng drying, and the coating agent of the base
PYratterrdnonadl tt | éFepsErencther REEESaEC 140G dige adhesive
further for two mnutes at 190C to form an opaque
13 ck 2Bdsetifut ORPEl .MaseriRd ofABRetham® Hhpr ebaiiee process
sensitive adhesive_ |ayer 38 was fornmed on the release
N4 HREA At ReacdPativr Corimded dogkéheExanpl e 1 and a
“lam nate of a 4-layers structure was obtained_ by
bonding ki LtRSHFe¥adr E2ERRTHF ebSuFBeseRERENG? hambRitRe from
tIayer and. the base materjal fornmed on the above )
By 06Ss ©15 that BrParst Wbee T Bk el f6Ht ddredoholetherhaving
ﬁECFQ lLaser was radiated to the obtained | am nate from
2 (R ei deaBrteheCpr GEREE FRt 8t abt t BREosMIERFBUGH Hdlesbase

avi.n a.hol e dianeter. of about 65 pmat the surface
m%%eq;ﬁg bﬂ%&g a hole density of 1?156/100 cn?, thus a

pressure sensitive adhesive sheet was produced.

[Example 11]

A pressure sensitive adhesive sheet was produced in a
similar manner to the Example 10, except that a UV-YAG laser
was used for a laser beam machining, the laser was radiated
from the side of the release material, and the hole diameter
cf the through holes at the éurface of the base material was

20 to 40 um.

[Example 12]

A laminate of a S—layers structure was produced in a
similar manner to the Example 1. Then, a CO; laser Qas
radiated to the laminate from the side of the release

material to form through holes having a hole diameter of 40
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material with a hole density of 1,156/100 cnR2, thus a

10 pressure sensitive adhesive sheet was produced.

[ Exanpl e 11] A pressure sensitive adhesive sheet was
produced in a simlar manner to the Exanple 10,

.except that a UV-YAG laser 15 was used for a | aser

beam machi ni ng, the laser was radiated fromthe side

of the release material, and the hole dianeter of the
through holes at the surface of the base material was

20 to 40 pm 20 [Exanple 12] A lamnate of a 3-layers
t3t Plct gt eatas s othiclertd nod  tieni bage nmabheriab shd a hole
" Exanple 1. Then, a CO2 |aser was radiated to the
di et eofr bAPt he $P@e Vs athethee| adrsiveatfdealwitr a hole
formthrough holes having a hole dianmeter of 40 39 to
deps by atoft hé: B8P He® ¢I°t heo badd atat er i Areasiing hekasitive
di aneter of 120 to 150 pm at the adhesive face with a
ar el veiadsietty of 2,500/ 100 cnR to obtain a pressure
sensitive adhesive sheet. 5 [Exanple 131 A |l am nate

of a 3-layers structure was produced in a simlar

manner to the Exanple 1. Then, the rel ease materi al

léd fromthe pressure sensitive adhesive |ayer,

and a ) _
A laminate of a 3-layers structure was produced in a

similar manner to the Example 1. Then, the release material
was peeled from the pressure sensitive adhesive layer, and a
COz laser was radiated to the laminate from the side of the
pressure sensitive adhesive layer tc form through holes
having a hole diameter of 40 um at the surface of the base
matgrial and a hole diameter of about 80 um at the adhesive
face with a hole density of 2,500/100 cm?. And the release
material was stuck with pressure to the pressure sensitive

adhesive layer again to obtain a pressure sensitive adhesive

" sheet.

[Example 14]

A laminate of a 3-layers structure was produced in a

similar manner to the Example 1. Then, a pressure sensitive

adhesive protective sheet constituted by a base material and
a removable pressure sensitive adhesive layer (HT25SCBA

manufactured by Panac Co., Ltd., thickness: 28 um) was stuck
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10 CO2 laser was radiated to the lamnate fromthe

side of the pressure sensitive adhesive |ayer to form

t hrough holes having a hole dianmeter of 40 pmat the

surface of the base material and a hol e di aneter of

about 80 pm at the adhesive face with a hole density

of 2,500/ 100 cn2. And the release 15 material was

stuck with pressure to the pressure sensitive

adhesi ve | ayer again to obtain a pressure sensitive

adhesi ve _sheet. %Exanpke 14] 20 A lam nate of a
ta ghgy s facpuef uklee ieasprmmdiredd li afathsi himipatpmnner

to the Exanple 1. Then, a pressure sensitive adhesive

pr ot 88Fi vESLPRet dWriiadt edaby pRedkase facsr | gheanpreasure

renpvabl e pressure sensitive adhesive |ayer (HT25SCBA
SSRGS Py eParre1coet  Ehe. lamhnekpes$hers pnfOmabaser

stuck 40 to the surface of the base material of the
WSk A S OTHE r Bh@adanpmeeri AFoashpestide faforthdepressure

ressure sensitive adhesive |ayer of the | am nate,

SEe1yecgohpadEr 1aMerr hai APEE Eorewsh | hedemteatimma hole

the side of the pressure 5 sensitive adhesive |ayer to
diEgiEtetnPéugh HB é¢ Khei syraaRel ef Hhankese BRt@SLdMmwWith a

the surface of the base material with a hole density

hoje Se568L Y00 e e S0RHd 00hETY | sk The eFggasmsnatenidd was

mﬁ%hﬁpr ssure to the pressure sensitive adhesive |ayer :
STHGE Wi4RdPERESHFEsEGr ENeREPEPVES a8RABSL VEVDratikesive laver

. Sheet
again and the pressure sensitive adhesive protective sheet
was peeled from the base material, thus a pressure sensitive

adhesive sheet was produced.

{Example 15]
As a base material, a  transparent polyethylene
terephthalate film on which one face was release treated with

a silicone type release agent (Cerapeel BK(T) manufactured by

- Toyo Metallizing Co., Ltd., thickness: 38 um} was prepared.-

The coating agent of the pressure sensitive adhesive agent
obtained in the Example 1 was coated with a knife coater on
the release surface of the base material, so as to reach a
thickness of 30pm following drying, and the coating agent of
the pressure sensitive adhesive agent was dried for one
minute at 90 °C. Thus a laminate tape (A) of a 2-layers

structure constituted by the base material and the pressure
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10 was peeled fromthe base material, thus a pressure
sensitive adhesive sheet was produced. [Exanple 15]
As a base material, a transparent polyethylene 15
terephthalate filmon which one face was rel ease
treated with a silicone type release agent (Cerapeel
- BK(T) manufactured by - Toyo Metallizing Co., Ltd.,
t hi ckness: 38 pm) was prepared. The coating agent of
the pressure sensitive adhesive agent obtained- in the
. Exanpl e 1 was coated with a knife coater on 20 the :
S‘?Iéﬁlggié’@ afbegdacoflayre Bagénaheer Pal theoradeade r saeface of
tt hi ckness of 30m follow ng drying, and the coating
Y&t ofmaterdapr Bag uPktaEE ti ve adhesi ve agent was
driengef r %Fe mnute at 90 C. Thus a | am nate t_age :
(A) OF%&r 2 rgyePevest#fittan® ot i utiég MpupHeipagea roll,
material and,the Eéessure 41 sensitive adhesive | ayer
2% A hat @ ohiPhe FRPeRIESEUFT aBendt Ll hea BoRE Wi aF§H] was
. was obtained. Next, the above |lam nate tape (A was
tmﬁ%rirﬁfjo%ﬁo%ltp,e Tl cfRe SWREAFF el the Brelshpkerial to
oensitive adhesive aﬁent was 5 transferred fromthe |
ol B3 SISt SBF fRhR Pisethat BPFSI BFgH&L to obtain a
1 Qn%%'arel ase s%rfa%e of  the base material to obtain a
FUMATSt E9PSpe B B fof £ FAVEy&r STEEFERFGr EORBRLTY kA S the
bab tﬁgt ?as nat eri %I? and the gressur,e sensitjve,
AdheSTVET Fayer® 't adiffat E4eBR T he FART I Eas@9BGritRe Laver

-_of. the .base terial.
lé&lnatgd on tﬁg non-release surface of the base material.

The obtained laminate tape (B) was pulled out from the
roll, and a laser was radiated to the laminate tape (B) from

the side of the pressure sensitive adhesive layer to form

‘through holes having a hole diameter of about 50 pm at the

.surface of the base material and a hole diameter of about 95

pm at the adhesive face (the hole diameter at the adhesive
face 1is the maximum diameter) with a hole density of
2,500/100 cm?.

Then the laminate tape (B) in which through holes were

formed was wound into a roil again, thus a pressure sensitive

adhesive tape {pressure sensitive adhesive sheet! was
produced.
[Example 16]

A laminate of a 3~layers structure was produced in a
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10 The obtained | am nate tape (B) was pulled out from

the roll, and a | aser was radiated to the |am nate

tape (B) from the side of the pressure sensitive

adhesive layer to form. through holes having a hole

di-ameter of about 50 pmat the surface of the base -

material and a hol e dianeter of about 95 15 pm at the

‘adhesive face (the hole dianeter at the adhesive face
~is the maxi num diameter) with a hole density of

2,500/ 100 cn®. Then the | am nate tape %B) i n_which .
Sirgtig HiaTieds Merde fExamed awals whhRB/ | AR Ae}epFe material

agai n,. thus a pressure sensitive 20 adhesive tape
Wa(%%%%ﬁ@ IS PTEFRESPy S°8REEE Yo vadhe praRIukRieT, and a

anple 16] A Jam nate of a 3-layers structure was
¢ ﬁ%&%&d e faC{&Z”%Emtloartl}?arﬁ?éW%&et H‘iéfOB(uatr% ¢igle of the
el S PRT S Taae 156P "lnd 40 Rquer notes
haas radiated(%o the lamnate fromthe side of the _
DS | ¢ Y STHARPE ShdFesiaRPUTayer HD Forthe hiwtipre of the
al es havi n hol i aneter of about 35 pm.at the
b%&ﬁf%%éefﬁa%h ngbé%eﬁﬂg?e 1FMetRy & OPEOHFgﬁ%&eWnoFt the
Q 8 m th adhesi ve face (the hol e di aneter. '
.adg‘%sijlﬁ’ee ga%ssﬁ%sef Beas] glﬁhéteﬁa% nfah%d?%%%‘f% f4Gh L5 the
density of 2.500/100 cn2. And the rel ea 5
neddrr SRR LT o e SO Y (e prbLade o, And

the release material was stuck with pressure to the pressure

- sensitive adhesive layer again to obtain a pressure sensitive

adhesive sheet.

[Comparative Example 1]
A laminate of a 3-layers structure was produced in a
similar manner to the Example 1. Without forming any through

holes, a pressure sensitive adhesive sheet was produced.

[Comparative Example 2]
A pressure sensitive adhesive sheet was produced in a
similar manner to the Example 1, except that the hole density

of the through holes was 4/100 cm?.

[Comparative Example 3]

A pressure sensitive adhesive sheet was produced in a
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10 sensitive adhesive |ayer again to obtain a pressure
sensitive adhesive sheet. [Conparative Exanple 1] A
| am nate of a 3-layers structure was produced in a 15
simlar manner to the Exanple 1. Wthout form ng any
through holes, a pressure sensitive adhesive sheet
was produced. [Conparative Exanple 2] A pressure
sensi tive adhesive sheet was produced in a 20 simlar
manner to the Exanple 1, except that the hole density
of the through hol es was 4/100 cnR. [Conparative
SEYAAA MBI plessifie BEaErls vé  aditesPlie Bidet andgiser was
roduced in a 43 simlar manner to the Exanple 1,
f%i&caetﬁd t Fa8™ atheseridfasot r &dratar e radr e ki gedoftienghole
base material and the hole dianmeter of the through-
dipfden@d 5Bsuth50R9h oy cifpabattvaltxhpl e 4] A
pressure sensitive adhesive sheet was produced in a
simlar manner to the Exanple 2, except that as for a
-(fase material, a transparent polyethylene :
[GEPRATRAACaEE* TP L% ¢{ Luni rror T60 manufactured by
Toray Inc., thickness: 50 pm 10 was used instead of
pol yvi MASSCHIES iSFeLS fHE eh QBT dRetrehf WashdiAihhsgh in 2
hal.es at the adhesive_face was about 130 to 140 _pm
SHHd h&WoeE dehsThy BFFRE t Ar ofi§RSRbI E83hags for a base

02.4q0/100 .
material, ~a transparent polyethylene terephthalate film

{Lumirror TE&0 manufactured by Toray Inc., thickness: 50 um)

10 was used.instead of polyvinyl chlcride, the hble diameter of.
‘the through holes at the adhesive face was about 130 to 140
pm and the hole density of the through holes was 102,400/100

cm?.

15 [Experiment Example]

A test of eliminating air trapping and a test of
tensile strength were performed on the obtained pressure
sensitive adhesive sheet in Examples 1 to 16 and Comparative
Examples 1 to 4 as follows. Moreover, it was visually judged

20 whether fhe' surfaces of the - pressure sensitive adhesive
| sheets were disfigured or not because of existence of through
holes, and an examination of hole visibility was perfbrmed as
follows. |

Test of eliminating air trapping: The pressure
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cnR. 15 [Experinment Exanple] Atest of elimnating air

trapping and a test of tensile strength were

performed on the obtained pressure sensitive adhesive

sheet in Exanples 1 to 16 and Conparative Exanples 1

to 4 as follows. Mreover, it was visually judged 20

whet her the surfaces of the pressure sensitive

adhesi ve - sheets were disfigured or not because of

exi stence of through holes, and an exam nation of

hole visibility was perforned as follows. Test of
SIS Mat PRECALY St PAPPE ngit THEQrdb dut eX YU Weréd ¢ j stexck to

adhesi ve sheet cut into 50 nmx 50 mMmm was stuck to a,
2 BP AR cSoed@ Tl BtRE S uSHChhathath &Y #FhpitfPnifga in a

A1l circular shape having a hole diameter of 15 mm was
CirGPAEY, S%ﬁﬁ@n Ravd ngr ssshi ke setrietisie abinési V& dfigetformed,

was pressed with a 5 squeegee. As a result, o is )
tﬁeHngﬁtEaeﬁﬁgﬁetﬁ%n%ﬁWlW% e5g VRasheFF nihat BESS$°¢ g7ith a

i ndi cated when the air trapping was  reduced, and x is
SHURGPERt echWENTEHGL G Pt +ApbRhich Hiithi R Tt boftrapping

tensjle strength: A pressure sensitive adhesive sheet :
W%selaﬂl%ﬁecsﬂloﬂmﬁ% le\ﬁ?b‘f%t%ﬂwdwﬁ% fRs n2tendttRPPaRE was

O the release nmaterial was peeled. The pressure |

reé@ﬁegt | 784 Adhestie W%gpaslemﬁgr pt R Lemained.

tensile stEqu%h,tester ) L ,

est or teénsile strength: A pressure sensitive adhesive

sheet was cut into 10 mm in width and 150 mm in length, and

‘the release material was peeled. The pressure sensitive

adhesive sheet (tape) was placed to a tensile strength tester

(Tensilon manufactured by Orientec Co., Ltd.) in a clamping

‘distance of 100 mm and was applied a tensile strength of 200

mm/min. © is indicated when the pressure sensitive adhesive
sheet was not ruptured within 10 seconds; and x is indicated
when the pressure éensitive adhesive sheet was ruptured
within 10 seconds.

Examination of heole wisibility: A pressure sensitive

‘adhesive sheet (if a release. material was laminated, a

pressure sensitive adhesive sheet from which the release
material was peeled) was stuck to a white. melamine coated
plate. It was examined whether .the hole itself of the
through hole (internal space of the through hole) was visible

or not to the naked eye at the surface c¢f the pressure

45



(Tensil on manufactured by Oientec Co., Ltd.) in a
clanmping distance of 100 nm and was applied a tensile
strength of 200 mmmin. o is indicated when the
pressure sensitive adhesive 15 sheet was not ruptured
wi-thin 10 seconds, and x is indicated when the
pressure sensitive adhesive sheet was ruptured wthin
10 seconds. Exam nation of hole visibility: A pressure
sensitive adhesive sheet (if a release material was

| ami nated, a 20 pressure sensitive adhesive sheet

S¥YOrhiwei Gfhatd vice| Bt ndRaI%hl Ohashpedlidd®) dsnafrarckunder

to a white nelam ne coated plate. It was exam ned
It HelPesE RSl & 1ighsére - of Vet thakoulgke ndiBEqnGR el the
space of the through hole) was visible or not to the :
SYGike® &V RESFRETSUFPRRELUIC ko5 ags shect48ag Rl vROCT,
rgf&g;ive sheet depend on the hol e diameter under room
a eSBERE PFoRtTHY® ot &2THRPSL¥heRaRge@nce from t he
eyes, to the pressure sensitive adhesive sheet was
© dvbuttBEEhed HRE™ fEarglterbtlvPEReRS waS Vari blspyah holes
changed. 5.0 is indicated when the internal spaces of
"StYe Jghvrlo*dgﬂ%o%slsmépsli:ﬁ%?%i Bher Ahes inigreateFRass of
t he internal spaces of the through holes were partly,
then ilgoma Z}Pdl%ar‘mﬁ R thiYe, 10GRELLS SRRt Rl THEPle,
the internal s qges of tge t hrough_ hol es were :
1 o bt B, 1O TREST PR EBF SACRTBRBeIPAERE e Wovihrough

no12s'a0ke 1 sivie.

The results of each experiment are shown in Table 1.

[Table 1]

Eliminating Tensile | Appearance Hole

air trapping | strength visibility
Example 1 0 0 ' o 0
Example 2 0 o o] A
Example 3 o 0 o] o
Example 4 o o 0 x
Example 5 o o 5 x
Example 6 o ' o o) x
Example 7 o o 0 x
Example 8 o o] o x
Example 9 o o} o] X
Example 10 o ol o] x
Example 11 o O o] 0
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[Table 1] Elininating Tensile Appearance Hole air

trapping strength visibility Exanple 1 0 0 0 0

Exanple 2 0 0 O p Exanple 30000 Exanmple 4 000
X Exanple 5 0 0 0 x Exanple 6 o0 0 0o x Exanple 7 o o
0 X Exanple 8 0 0 0 x Exanple 9 0 0 o x Exanple 10
O oox Exanple 11 o0 0 0 O 46 Exanple 12 0 0 0 A
Exanple 13 00 0 A Exanple 14 0 0 0 0 Exanple 15 0 o
0 X Exanple 16 0 0 0 A Conparative 0 0 - Exanple 1
bOﬂEdldiiVﬂ 000
Example 12 o] o o] A
| Example 13 o} o} o it
Example 14 0 o o} o]
Example 15 o} o} o} x
Example 16 0 o o A
Comparative
X C o —
Example 1
Comparative
X~ o} o Q
Example 2
Comparative
&) o] x x
Example 3 .
Comparative
: o X o A~
Example 4

It is clear that the pressure sensitive adhesive sheet
obtained in Examples 1 to 16 can easily eliminate an air
trapping and has a sufficient strength and its appearance is

in a good condition from Table 1. Moreover, the hole itself

of the through hole

pressure sensitive adhesive sheet cobtained in Examples 1, 3,

is

11 and 14 in particular.

INDUSTRIAL APPLICABILITY

A pressure sensitive adhesive sheet according to the

present

produced by the production method of the present invention

invention and a pressure

invisikle at the surface o©f the
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Exanple 2 [ Conparative O O x x Exanple 3 Conparative
0O X.0 p~ X Exanple 4 It is clear that the pressure
sensitive adhesive sheet obtained in Exanples 1 to 16
can easily elimnate an air trapping and has ‘a
sufficient strength and its appearance is 5 in a good
condition from Table 1. Moreover, the hole itself of
the through hole is invisible at the surface of the
pressure sensitive adhesi ve sheet obtained in Exanples
- 11 and 14 in particular. 10 | NDUSTRI AL

C%DF*H GAEH 9P X USRS s A5/ & TRRESIdy O s Hedpl ister is

- ,according to the resent invention and a pressure
|tt|°vg aéﬁé@?@e —hgeterHrodiife §*BYPLRe BP%’auE]P‘? grea of

met hod of the present |nvent|on 47 can_be preferably _
uB”é%SWI’Fé‘?r 3ﬁn%f‘E1Y? aﬁBPﬁ@%? SPBPEstier 13r9%4 k¥p§nt gas is
be f eneral, for exanple, when the area of a
%ﬁé;? 8ﬂs F v %ﬁﬁﬂﬂ\ﬂ? hEet 1k | arge, when gas

S generated fromthe adherend or the like. 5
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48 CLAIMS 1. A pressure sensitive adhesive sheet,
~conprising a base material and a pressure sensitive
adhesive -layer in which a 5 plurality of through holes
passi ng through one face to the other face are
formed, wherein the hole diameter of the through
hol'es at the base material and the pressure sensitive
adhesive layer is 0.1 to 300 pmand the hole density
is 30 to 50,000/100 cnR." 10 2. The pressure sensitive
adhesi ve sheet according to claim1, wherein the hole
di aneter of the through h&F&sMgets gradually smaller
fromthe back surface to the surface of the pressure
sensitive adhesive sheet. 15 3. The pressure sensitive
adhesi ve sheet according to claim1l or 2, wherein the

L hr digRTRDFRES aPBNF BEHERY BYes s eteearR WRIHiSHingg. @ base

20 4. A nethod for production of pressure _sensitive
B fFeeily 8% He R L e TVIHS | 391y tiNe S1sS18e; lgpegarimmghdch a
pressure sensitive adhesive sheet conprising a base
PIERLAtYl ofa el helkesi Prvelnmnblroush | gper T3R8, ths the

esir§d, further a rel ease material, and _
other ace are Tformed, wherein the hole diameter of the

through holes at the base material and the pressure sensitive
adhesive layer is 0.1 to 300 pm and the hole density is 30 to

50,000/100 cm?.

- 2. The pressure sensitive adhesive sheet according to

claim 1, wherein the hole diameter of the through holes gets
gradually smaller from the back surface to the surface of the

pPressure sensitive adhesive sheet.

3. The pressure sensitive adhesive sheet according to

~claim 1 or 2, wherein the through holes are formed by a laser

beam machining.

4. A method for production of pressure sensitive adhesive
sheet, comprising the steps of;

preparing a pressure sensitive adhesive sheet

~comprising a base material, a pressure sensitive adhesive

layer and, as desired, further a release material, and
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49 perform ng a hole-form ng processing on the
pressure sensitive adhesive sheet to formthrough
hol es such that the hole dianeter at the base
material and the pressure sensitive adhesive |ayer is
0.1 to 300 pmand the hole density is 30 to 5
50, 000/ 100 cnR2. 5. The nethod for production of :
pressure sensitive .adhesive sheet according to claim
4, wherein the hole-formng processing is a |aser
beam machi ning. 10 6. The nethod for production of
- PREERT B ensi t hokeERIHEIY e RIFREAS HECOr dithg e clRFegsure
5, wherein the |aser beam machining is performed from
Sqnfd Wack aslhierare shaetofot RermprREcusle Belrstjwe that the
adhesi ve sheet. 15 7. The nmethod for production of o
hqfiee Sd@retegnatt fhe Pashed Y isedndaddsr BLR§SHBS cFaFA tive
6, wherein a laser_is directly radiated to the
aiyesdaGr dagehsitEi Vel abiPiet Qe &pst thep heleTRENAREROHS 30 to
for production of pressure sensitive adhesive sheet
500087 PRgSFo clai m 6, wherein the rel ease material
| am nated on the pressure sensitive adhesive layer is
peel ed fromthe pressure sensitive adhesive |ayer, a

laser is directly radiated tqo the pressure sensitive, .
5'adhe§?%e pg§g9d- fgg production of pressure sensitive

adhesive sheet according to claim 4, wherein the hecle-forming

processing is a laser beam machining.

6. The method for production of pressure sensitive
adhesive sheet according to claim 5, wherein the laser beam
machining is performed from the back surface side of the.

pressure sensitive adhesive sheet.

7. The method for production of pressure sensitive

adhesive sheet according to c¢laim 6, wherein a laser 1is

directly radiated to the pressure sensitive adhesive laver.

8. The method for production of ©pressure sensitive

~adhesive sheet according to claim 6, wherein the release

material laminated on the pressure sensitive adhesive layer

15 peeled from the pressure sensitive adhesive layer, a laser

is directly radiated to the pressure sensitive adhesive layef:
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and then the rel ease material is |am nated again on
"the pressure sensitive adhesive |ayer. 9. The nethod
for production of pressure sensitive 5 adhesive sheet
according to any one of clains 4 to 8, wherein the

| aser beam machining is perforned while a process
material or a renovable protective sheet is | am nated
on the surface of the base material. 51 '

and then the release material is laminated again on the

pressure sensitive adhesive layer.

9. The method for production of pressure sensitive
adhesive sheet according to any one of claims 4 to 8, wherein

the laser beam machining is performed while a process

material or a removable protective sheet is laminated on the

surface of the base material.
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