Descri pti on CLEANI NG SHEETS, TRANSFER MEMBER HAVI NG CLEANI NG FUNCTI ON, AND
METHOD OF CLEANI NG SUBSTRATE- PROCESSI NG APPARATUS W TH  THESE <Techni ca

Fi el d> The present invehtion relates to sheets for cleaning various
substrat e- processi ng apparatus, a transfer nenber having a cleaning
function, and a nethod of cleaning a substrate-processing apparatus with
these. More particularly, the invention relates to cleaning sheets, a
transfer nmenber having a cleaning function, and a cl eaning nmethod for
substrat e- processi ng apparatus whi ch should be kept away from particles,
such as, e.g., apparatus fcr produgés@rDstidgpecting sem conductors, flat
panel dlsplays printed wiring boards, or the |like. <Background of the

I nvention> I n various substrate-processi ng apparatus, substrates are
conveyed while being in physical contact with each conveying system In
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<Technical Field>

The present invention relates to sheets for cleaning
various substrate-processing apparatus, a transfer member
having a cleaning function, and a method of cleaning a
substrate-processing apparatuswiththese. Moreparticularly,
the invention relates to cleaning sheets, a transfer member
having a cleaning function, and a cleaning method for
substrate-processing apparatus which should be kept away from
particles, such as, e.g., apparatus fcr producing or inspecting
semiconductors, flat panel displays, printed wiring boards,

or the like.

<Background of the Invention>

In various substrate-processing apparatus, substrates
are conveyed while being in physical contact with each conveying
system. Incasewhereasubstratebeingconveyedortheconveying
systems have particles adherent thereto, the succeeding
substrates are contaminated one after another. It has hence

been necessary to periocdically stop and clean the apparatus.



operation results in a reduced tine efficiency and necessitates nuch

| abor. In order to elimnate such problenms, a technique for renoving
particles adherent to inner parts of a substrate-processi ng apparatus by
conveying a substrate having a pressure-sensitive adhesive substance
bonded thereto (e.g., Japanese Patent Laid-Open No. 154686/1998) and a
technique for renoving particles adherent to the back side of substrates
by conveying a platy nmenber (Japanese Patent Lai d-Open No. 87458/ 1999)
have been proposed. The technique for renoving particles adherent to inner
parts of &Xesae Sfetpiscesdiese hppabacnsabyrebhemyimgt atheubstamimy havi ng
a pressure-sensitive adhesi ve substance bonded thereto is an effective
met hod f @pestatniorarensgltbepraddmediesmeidfefl almvwey aHawesesss ithetes i s a
possibility in this technique that the pressure-sensitive adhesive

subst ancenudigtabcadhelr s &8et A& 1duSInA 0 sacBOpEaBleRd! ta Cﬁeérﬂ?i?\?é)ar atus
to be separated therefrom Nanely, this technique has a possibility that
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conveying device. This problemis severe especla ratus having a
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ressure-sensitj ve, adhesi ve substance i s general
;Eg{gg?e%Ip&g%su@e—sen31t1ve aéﬁe51ve substance %on ed thereto (e.qg.,

Japanese Patent Laid-Open No. 154686/1998) and a technique
for removing particles adherent to the back side of substrates
by conveying a platy member (Japanese Patent Laid-Open No.
87458/1999) have been proposed.

The technique for removing particles adherent to inner
parts of a substrate-processing apparatus by conveying a
substrate having apressure-sensitive adhesive substance bonded
thereto is an effective method for eliminating the problem
described above. However, there is a possibility in this
technique that the pressure-sensitive adhesive substance might
adhere too tenaciously to a contact part of the apparatus to
be separated therefrom. Namely, this technique has a
possibility that the substrate cannot be conveyed without fail
or might damage the conveying device. This problem is severe
especially in apparatus having a chuck table employing a vacuum
holding mechanism.

In the case where a pressure-sensitive adhesive
substance is used as a cleaning layer, the surface of the

pressure-sensitive adhesive substance is generally protected



2 wth a release filmcoated with a rel ease agent such as a silicone.
However, the techni que described above has a problemthat conponents of thp
rel ease agent mgrate/transfer to the surface of the cleaning | ayer and
the rel ease agent conponents which have migrated contam nate the substrate
contact part of the conveying device. Furthernore, the technique for |
renmovi ng particles by conveying a platy nenber has a problemthat it is
inferior in dust-renoving ability, which is inportant, although
conveyance can be conducted w thout arousing any trouble. In view of such
ci r cunst ahiddsa rgdeaise Hiln heatedenthonrei sate ageati decichean Npi sheet s and a
transfer menmber having a cleaning function which each can be conveyed into
a subst r alosrepreat edtieng eaftpdratel Sedidiod fadidveand st bhrebich gy | cl es
adherent to inner parts of the apparatus can be easily renpoved w thout

fail. <DisgifsidmPbettie kavenke enﬁﬁhﬁiﬁis%sﬂrigggaioééFﬁ,Edsﬁfﬁééé‘s' ve

I nvestigations in order to acconplish the aim resu as been
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conveying device.

Furthermore, the technique for removing particles by
conveying a platy member has a problem that it is inferior
in dust-removing ability, which is important, although
conveyance can be conducted without arousing any trouble.

In view of such circumstances, an aim of the invention
is to provide cleaning sheets and a transfer member having
a cleaning function which each can be conveyed into a
substrate-processing apparatus without fail and with which ?
particles adherent to inner parts of the apparatus can be easily

removed without fail.

<Disclosure of the Invention>

The present inventors made intensive investigations
in order to accomplish the aim. As a result, it has been found
that when a sheet having a cleaning layer or a transfer member,
€.g., a substrate, having the sheet bonded thereto is conveyed
so as to remove particles adherent to inner parts of a
substrate-processing apparatus, ther use of a sheet having

porosity (porous sheet) as the clearing layer is effective



porosity (porous sheet) as the clearing layer is effective 3 in easily
separating and renoving,the particles without fail wthout posing any of

t he probl ens descri bed above. The invention has thus been conpl eted. The

i nvention relates to: a cleaning sheet which conprises a |ayer having
porosity (porous layer) as a cleaning layer (claim1) ; a cleaning sheet
whi ch conprises a sheet material having a porous |ayer and, fornmed on one
side of the sheet material, a pressure-sensitive adhesive |layer (claim?2);
a cleaning sheet which conprises a base material and a porous |ayer
forned aslfa 3%kl fEHadAdringn apderemgy ot the pastiohesrwvathoGtl 8ai 3); a
cl eani ng sheet which conprises a base material, a porous |layer fornmed as a
cl eani ng Wwiherutorpasiengi atey of f titee doastel eved edd sdxiedl SHPFesSsSutRs sensiti ve
adhesive layer fornmed on the other side of the base material (claimi4) ;

t he cl eammnﬁmtmswmtméﬂeﬁr@uém. the porous layer has _ _
substantially no tackiness (claimb); the cleaning sheets characterized in

t hat the porous Im@yerid - fd .yt .-gh- . \ei ght
pol yet hyl ene (clain1é)ﬁ%§i¥%g2§§§#%§;£§ E%é§§$%9ﬂ%£?#§%ﬁg%@ﬁ¥%ﬁf t he
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itself, %éggékéfgfﬁﬁ9;%%ﬁ%énf%égﬁggtuﬁyéﬁ%éﬁkgfgégasheetmaterial
having a porous layer and, formed on one side of the sheet
material, a pressure-sensitive adhesive layer (claim 2); a
cleaning sheet which comprises a base material and a porous
layer formed as a cleaning layer on one side of the base material
(claim 3); a cleaning sheet which comprises a base material,
a porous layer formed as a cleaning layer on one side of the
base material, and a pressure-sensitive adhesive layer formed
on the other side of the base material (claim 4); the cleaning
sheets characterized in that the porous layer has substantially
no tackiness (claim 5}; the cleaning sheets characterized in
that the porous layer is a porous film of ultrahigh-molecular

weight polyethylene (claim 6); and others.

<Best Mode for Carrying Out of the Invention>

The cleaning layer inthe cleaning sheet of the invention
(hereinafter, the cleaning layer may be in the formof a cleaning
sheet itself, a multilayered sheet, a sheet laminated to a
base material, etc.) is a layer which is porous and has

substantially no tackiness.



base material, etc.) is a layer which is porous and has substantially no
tackiness. 4 By using a cleaning |ayer designed to be porous and
substantially no tackiness in the invention, particles of various sizes
can be caught and renoved with The porous cleaning |ayer w thout fai

whil e preventing the particles fromshedding off and w thout arousing a
conveyance trouble. The cleaning layer in the invention, which is porous,
is preferably as follows. Although the shape and size of the pores are not
particularly limted, too high a proportion of pores |arger than the sizes
of particles may Besiding m xldeoriggsd ayar tdes iefrfettt ofbe gicbdug fxedti cl es.
For exanple, in the case of particles having a size of about from1 to 10

m it is sutsutadntyi gl Bf rotedkiancysd e pof @usnt L bi) Pavricig12r Sves A0S, HOT €
di ameter as small as fromO0.1 to 100 m The porosity thereof is preferably
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preferably has a tackiness of 0.05 mmor [ower in terns
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The cleaning layer in the invention, which is porous,
is preferably as follows. Although the shape and size of the
pores are not particularly limited, too high a proportion of
pores larger than the sizes of particles may result in a decrease
in the effect of catching particles. For example, in the case
of particles having a size of about from 1 to 10 um, it is
usually preferred to use a porous film having an average pore
diameter as small as from 0.1 to 100 pm. The porosity thereof
is preferably about from 30 to 95%, esspecially about from 40
to 90%.

The cleaning layer preferably has a tackiness of 0.05
N/10 mm or lower in terms of the strength of 180° peeling from
a silicon wafer as determined by applying the cleaning layer
in a width of 10 mm to the mirror surface of the silicon wafer
and measuring the 180° peel strength in accordance with JIS
Z0237. As long as the peel strength of the cleaning layer
is not higher than this value, the cleaning layer can be regarded
as substantially free from tackiness in the invention.

This cleaning layer is not particularly limited in

material, constitution, etc., as long as it is porous and



Z0237. As long as the peel strength of the cleaning |layer is not higher
than this value, the cleaning |ayer can be regarded as substantially free
fromtackiness in the invention. This cleaning layer is not particularly
limted in nmaterial, constitution, etc., as long as it is porous and 5
substantially no tackiness. Fromthe standpoint of contam nation
prevention, however, exanples of the material include various plastic

mat eri al s such as pol yet hyl ene, pol ypropyl ene, polyesters, and

pol yuret hanes. Although the thickness of the cleaning |ayer is not
partlculeﬁqgﬁqqqﬁ%%&ﬂy 0% §ackjdifisal | yraBothef s6ANSIPEENS0@m  pref er abl y
from1l0 to 100 m In the invention, the porous |ayer serving as a cl eaning
| ayer is QﬁﬁkﬁmkﬂaRPQHeﬁRﬁﬁﬂﬂ%ﬂQﬁ;pdﬂbﬂ%vénJrﬁxﬁmphﬂarQﬁNQﬁermﬁtﬁmﬂaﬂ' wei ght
pol yet hyl ene (usually having a nol ecul ar weight of 500,000 or higher).

This fil mmotudenlvyarivass hilgs tfilexidyid ditat sandichurdsage St fingss, conpar abl e
to that of mrror surfaces but also has an even porous structure. Because

of this, mANDIBS amE doliyedtiah,y £ I16aN A antd Atllﬁﬁo%b%a'%'h@g | ayer

and mholly or partly conme into pores of tHe layer. The cleaning sheet has
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this cleaning | ayer has substan y no tacki‘ness

tenac'ou%kyJ%QQﬁﬁﬁrally about from 5 to 500 pum, preferably from 10

to 100 um.

In the invention, the porous layer serving as a cleaning
layer is especially preferably a porous film of
ultrahigh-molecular weight polyethylene {usually having a
molecular weight of 500,000 or higher). This film not only
has high flexibility and surface smoothness comparable to that
of mirror surfaces but also has an even porous structure.
Because of this, particles come into highly close contact with
the cleaning layer and wholly or partly come into pores of
the layer. The cleaning sheet has the effect of thus catching
particles without fail. In addition, since this cleaning layer
has substantially no tackiness, it does not tenaciously adhere
to the contact part of the apparatus when the cleaning sheet
or the transfer member which will be described later is conveyed.
Namely, the invention has an effect that a cleaning sheet
orthe likecapableof beingconveyedwithout fail canbeprovided.

As the porous film of ultrahigh-molecular weight
polyethylene can be used a commercial product such as, e.g.,

trade name Solupor, manufactured by T2ijin Ltd., or trade name



to the contact part of the apparatus when the cleaning sheet or the
transfer nmenber which will be described later is conveyed. Nanely, the

i nvention has an effect that a cleaning sheet or the |'i ke capable of being
conveyedw t hout fail can be provided. As the porous film of

ul trahi gh-nol ecul ar wei ght pol yet hyl ene can be used a commercial product
such as, e.g., trade nane Sol upor, manufactured by Teijin Ltd., or trade
nane 6 Sunmap, nanufactured by Nitto Denko Corp. It is desirable that a
renmovabl e sheet having slight tackiness be applied to the surface of the
cl eani ng SMayEP i mans@eit uredpiat ddtt toh®esikof &oapof the cleaning layer. This
brings about an effect that unintended particles which may be present on
the surface of thA& ¢bedashgabigethetna heemeravbs sthest thiwing eylivahl e sheet
is stripped off. The invention further provides: a cleaning sheet which

conpri sesazkimests wat appalicfavbnghd POF Palse | s rhandhe P a0} QRE si de
of the sheet material, a pressure-sensitive adhesive |ayer (cla|n12) ;a

cl eani ngo&a@%ttcwﬁlr%e%msé%%%f%cgaéft%t@féﬁhn 14,2 pOf@Hﬁgaéﬁr J or fred
as a cleaning layer on one side of the base nat
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adhesi veolna¥g.re g'g{“ ((:je °0¢ tt e %tl%%qnlnlgd‘ia?ifert can agerenr%\%é %lhen this
removable sheet is stripped off.

The invention further provides: a cleaning sheet which
comprises a sheet material having a porous layer and, formed
on one side of the sheet material, a pressure-sensitive adhesive
layer {(claim2); a cleaning sheet which comprises a base material
and a porous layer formed as a cleaning layer on one side of
the basematerial (claim3); and a cleaning sheet which comprises
a base material, a porous layer formed as a cleaning layer
on one side of the base material, ard a pressure-sensitive
adhesive layer formed on the other side of the base material
(claim 4). This pressure-sensitive adhesive layer is not
particularly limited in material, etc., as long as it satisfies
the pressure-sensitive adhesive function. An ordinary
pressure-sensitive adhesive (e.g., ar acrylic or rubber-based
oneorthelike) canbeused. Asthispressure-sensitive adhesive
layercanalsobeusedadouble-facedpressure-sensitive adhesive
tape.

The cleaning sheet having such constitution can be

applied through the pressure-sensitive adhesive layer to a



(claim4). This pressure-sensitive adhesive layer is not particularly
limted in material, etc. , as long as it satisfies the pressure-sensitive
adhesive function. An ordinary pre s sure- sensitive adhesive (e.g., an
acrylic or rubber-based one or the like) can be used. As this
pressure-sensitive adhesive |ayer can also be used a doubl e-faced
pressure-sensitive adhesive tape. The cl eaning sheet having such
constitution can be applied through the pressure-sensitive adhesive |ayer
to a 7 transfer menber, such as various substrates and tapes or sheets, to
gi ve a t itaegisde mpame r haviohg o velré anisrap sinct i em afdl wpe s 3y Syeannyveyi ng
this transfer nenber having a cleaning f unction into an apparatus and

bri ngi ng tiot giivteo ac dntaactfen et partingt @ ke cdrgiane durldt iorPard1 Lian be
cleaned (claim9). In the case where the transfer nenber, such as

substrate,) . iByk@n&%ﬂ@#@ﬁﬁhét9§h§b€rﬁ%ﬁ%@%%ﬁéﬁﬁ@éEh%%nﬁﬂ?%ﬁﬁ@%ﬂ&ﬁer SO

as to reuse the substrate, this pressure-sensitive adhesiv ayer

o of 1 ablaehasyack pekitessank ot 20801 el S0LL o AP peelno from 2

silicon wafer (mrror surface

especi al out, f.r 0 t N10 .MM .This is, hecau as long as the
pressure%ﬁe%%i#ﬁ&gngg%egﬁgg %Pg e Mad%s (e é§$ﬁ8§h§ﬁrhe t ransf er

[ conveyance and can be easily separated
gfggsrtﬁges not R%%heég;e% %&g%hetraXsEermember,suchassuggtré%e,

is to be peeled from the pressure-sensitive adhesive layer

so as to reuse the substrate, this pressure-sensitive adhesive
layer preferably has a tackiness, in terms of the strength

of 180° peeling from a silicon wafer (mirror surface), of about
from 0.01 to 10 N/10 mm, especially zbout from 0.10 to § N/10
mm. This is because as long as the pressure-sensitive adhesive
layer has such a tackiness, the transfer member does not peel
off during conveyance and can be easily separated after the
cleaning.

The cleaning sheet may be one comprising a basematerial
and the cleaning layer formed thereon. This base material
is not particularly limited. Examples thereof include films
of plastics suchaspolyethylene, poly{ethylene terephthalate),
acetyl cellulose, polycarbonates, polypropylene, polyamides,
polyimides, and polycarbodiimides. The thickness thereof is
generally about from 10 to 100 pm.

The transfer member to which the cleaning sheet is
applied is not particularly limited. Examples thereof include

semiconductor wafers, substrates for flat panel displays such



cl eaning. The cl eaning sheet may be one conprising a base material and the

cl eaning layer formed thereon. This base material 1is not particularly
limted. Exanples thereof include filnms of plastics such as polyethyl ene,
poly (ethylene terephthalate) , acetyl cellul ose, polycarbonates,

pol ypr opyl ene, pol yam des, polyimdes, and pol ycarbodiim des. The

t hi ckness thereof is generally about from 10 to 100 pm The transfer
menber to which the cleaning sheet is applied is not particularly limted.
Exanpl es thereof include sem conductor wafers, substrates for flat panel
di spl ays ¥udfyDs a8d| BPES aranemid s vt esu st goaparsr déokpaciR diekds, MR
heads, and the like. The invention furthernore provides: the transfer
menber A ridiea ldksani ng function, characterized in that the cleaning
sheet has a snaller shape than the transfer nenber and does not protrude
from the edges offhehintemnsdefurehbemncfelmionies athe & rehedeimgehsdel sheet
for use --herein. Processes for producing the transfer nenber having a

cl eani ng Hawingy hofl skesiig ROANQHS aneraetePaLbHCIM ahat LhBidRthnidd the
case where a cleaning sheet is applied to a transfer nenber such as; e.g. ,

a substraliset! Q¥ QUG 1a dr AR tRIP&he F-9arfd RAN MG X AT 8o

producti on processes include: a nethod
not protrude from the edges of the transfer member (claim 8);
and a cleaning label sheet for use -herein.

Processes for producing the transfer member having

acleaning functiondescribedabovearenot particularlylimited.
In the case where a cleaning sheet is applied to a transfer
member such as, e.g., a substrate, to produce a transfer member
for cleaning, examples of production processes include: a method
in which a cleaning sheet largher than the transfer member
is applied and then cut along the contour of the member
(hereinafter referred to as direct cut method); and a method
in which a label sheet for cleaning which has been cut into
the shape of the transfer member beforehand is applied to the
transfer member to produce a transfer member for cleaning
(hereinafter referredtcas precut metrod). However, theprecut
method is preferred because in the direct cut method, there
is a possibility that a cutting dust might generate from the
cleaning layer or the like during the sheet cutting and adhere
toc the transfer member for cleaning or to the apparatus. In

this precut method, the generation of a cutting dust during

sheet cutting is more inhibited than in the direct cut method.



in which a cleaning sheet |argher than the transfer nmenber is applied and
then cut along the contour of the nmenber (hereinafter referred to as direct
cut nmethod); and a nethod in which a | abel sheet for cleaning which has
been cut into the shape of the transfer nenber beforehand is applied to
the transfer nenber to produce a transfer nenber for cleaning

(hereinafter referred to as precut nethod) . However, the precut nethod is
preferred because in the direct cut nethod, there is a possibility that a
cutting dust m ght generate fromthe cleaning |layer or the like during the

sheet cutHorgvamr] atiegr ehet eleh@ingansben merker abpl ieleariatthed tio the
apparatus. In this precut nethod, the generation of a cutting dust during

sheet cubhi BAgeSoFDEBel BhhRkERY h8@ABetN tRSL dbL Lo £ UL TR : ver,
when the cl eaning | abel sheet applied reaches to an edge of the transfer

menber, thatppagt cgéfaﬁé@ drabgk é{f{%ﬂg%@égﬁa% hi %aae&s&%sféﬁrﬁe%eermy be

caught in a trans nenber = cas € conveyance pa accordi ng

to the kind of . the con i ng _device. There is hence sihility that the
| abel sh&&E Skt 8%, Por- e f’%nﬁ@%‘“c&i %ihnga,ccr?eﬁf{lw ?ﬁr?gots%ﬁve’gf%r‘r‘té
inpossibI%FLn t he worst case. Consequently, the transfer nenber having a

cl eani ng thEUREIVEN 180 ORE1CKvent RORS| 55 Ph et et adIRPTHE § i tihi it Hdel eani ng

sheet has a smaller shape than the transfer nenber and does
label sheet might suffer lifting or shifting, making the

conveyance impossible in the worst case.

Consequently, the transfer member having a c¢leaning
functionof the invention is preferably one in which the cleaning
sheet has a smaller shape than the transfer member and does
not protrude from the edges of the transfer member. In case
where the cleaning sheet is larger than the shape of the transfer
member and protrudes from an edge of the transfer member, there
is the possibility that the protruding part of the cleaning
sheet might be caught in a transfer member cassette or on the
conveyance path and the label sheet might suffer lifting or
shifting, making the conveyance impossible in the worst case.
The problem that the cleaning sheet is caught by a transfer
member cassette may arise even in the case where the cleaning
sheet has the same shape as the transfer member. The degree
of smallness is not particularly linited. From a practical
standpoint, however, the cleaning sheet is desirably smaller
by up to about 5 mm, because too small a cleaning sheet size
resultsinadecreaseintheeffectivearea for removingparticles

which is important.
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not protrude fromthe edges of the transfer nenber. In case where the

cl eaning sheet is larger than the shape of the transfer nenber and
protrudes froman edge of the transfer nenber, there is the possibility
that the protruding part of the cleaning sheet m ght be caught in a
transfer nenber cassette or on the conveyance path and the | abel sheet

m ght suffer lifting or shifting, nmaking the conveyance inpossible in the
wor st case. The problemthat the cleaning sheet is caught by a transfer
menber cassette may arise even in the case where the cleaning sheet has
the sane shape as the transfer nenber. The degree of smallness is not
particularly limted. Froma practical standpoint, however, the cleaning
sheet is @sshaklsp smaller by up to about 5 nm because too small a

cl eaning sheet size results in a decrease in the effective area f or

renoving particl ' | S. | opeorta <Exanpl es> he 1.nvention wll
be expl ai ned bel g&veb%%oin&ggﬁn%Ibées?;%%%g?ﬁgﬁe%gn 3% J?H H6t° be
construe s.heing lim.ted .thereto. Hereinafter, all parts are by weight.
EXAVPLE %u%: ﬁ?f‘r‘?drlg‘a' o oqﬂqoéﬁdaéﬂ}:l 08 SN IS CheSg R rlddi t&%bl ecul ar
wei ght, 700, 000) obtained _froma_nononmer mxture consisting of 75 parts of
2-et hyl h re&é%yla?é?lQGfBQFtsaé@ parts are by weight.

EXAMPLE 1

A hundred parts of an acrylic polymer (weight-average
molecular weight, 700,000} obtained from a monocmer mixture
consisting of 75 parts of 2-ethylhexyl acrylate, 20 parts of
methyl acrylate, and 5 parts of acrylic acid was evenly mixed
with50partsofaurethaneacrylateand 3partsofdiphenylmethane
diisocyanate toprepare anordinarypressure-sensitive adhesive
sclution.

This solution was applied to one side of a porous film
of ultrahigh-molecular weight polyethylene having a width of
250 mm, thickness of 25 pm, and pore diameter of from 0.05
to 2 uym (Solupor, manufactured by Teijin Ltd.} in a thickness

of 10 ym on a dry basis to form an ordinary pressure-sensitive

adhesive layer. To the surface thereof was applied a polyester

release film having a thickness of 38 pum. Thus, a cleaning

sheet of the invention was obtained.
The surface of this cleaning layer had substantially
no tackiness. The porosity of this cleaning layer was from

40 to 90%. The cleaning layer was applied in a width of 10

11



met hyl acrylate, and 5 parts of acrylic acid was evenly mxed wth 50
parts of a urethane acrylate and 3 parts of diphenyl nethane diisocyanate
to prepare an ordinary pressure- sensitive adhesive solution. This
solution was applied to one side of a porous film of ultrahigh-nolecular
wei ght pol yethyl ene having a wwdth of 250 mm thickness of 25 pm and pore
dianeter of fromO0.05 to 2 m (Solupor, manufactured by Teijin Ltd.) in a
thickness of 10 mon a dry basis to forman ordi nary pressure-sensitive
adhesive |ayer. To the surface thereof was applied a polyester release
film havildy t® thiecRassorosus8apm ofMussild oireanifieg asbdeeheotathenésyention
was obtained. The surface of this cleaning |ayer had substantially no

t acki nessthébten Panosé tys of {He stekagnhngr hayenawas riy prom 49 91 PO, The
cleaning | ayer was applied in a width of 10 11 nmmto the mrror surface of

a silicowamfewaanflebbarkackh nassordIRFeofi thngt §r2G 9f . the streggip of 180
peeling fromthe silicon wafer was neasured in accordance with JI'S Z0237.

A5 a resillo +ddiardankivagss vaao0N0P09 N (04 4) | 40 o The cl eaaing | aver

was thus ascertained to have substantialTy no tackiness. e, the

- N | ; d t he oth | de, lied in
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tackiness thereo%ﬁrthermore, the pressure-sensitive adhesive layer

formed on the other side was applied in a width of 10 mm to
the mirror surface of a silicon wafer and the tackiness thereof
in terms of the strength of 180° peeling from the silicon wafer
was measured in accordance with JIS z0237. As a result, the
tackiness was 2.8 N/10 mm.

The release film on the ordinary pressure-sensitive
adhesive layer of this cleaning sheet was stripped off, and
the sheet was applied to the back side (mirror surface) of
an 8-inch silicon wafer with a hand roller. Thus, a cleaning
wafer for transfer (1) having a cleaning function was produced.

On the other hand, the mirror surface of each of two
new8-inchsiliconwaferswas examinedwitha laser contamination
detector for particles of 0.2 um or _arger. As a result, the
number of particles on the first wafer was 8 and that on the
second was 12. These wafers were conveyed into separate
substrate-processing apparatus while keepingthemirror surface
facing downward, and then the mirror surface of each wafer
was examinedwiththe laser contaminationdetector. Asaresult,

the number of particles on the first wafer as counted in the
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in terms of the strength of 180 peeling fromthe silicon wafer was
measured in accordance with JI'S Z0237. As a result, the tackiness was 2.8
N 10 nm The release filmon the ordinary pressure-sensitive adhesive

| ayer of this cleaning sheet was stripped off, and the sheet was applied
to the back side (mrror surface) of an 8-inch silicon wafer wth a hand
roller. Thus, a cleaning wafer for transfer (1) having a cleaning function
was produced. On the other hand, the mirror surface of each of two new
8-inch silicon wafers was examned with a | aser contam nation detector for
particl e$-@indh Maheyr sigegercaivas £@s6P0, ahdethatinbertiod pardndlwess on t he
first wafer was 8 and that on the second was 12. These wafers were
conveyed 2i7nt0@ 3separ at e substrat e- processi ng apparatus whil e keeping the
mrror surface facing dowward, and then the mrror surface of each wafer

was exam ned W t BubRe guaen GorhamBatheR EeiRCLRM thdScBed S traydhe
nunber of particles on the first wafer as counted in the 12 8-inch wafer

size arega;iWas 47 +320 and {4 méﬁef&ecéqjé?ﬁ% (2:(1718000%1:61%%%50@%{?&6' y, the

rel ease filmon the cleaning layer sid _ ani ng ‘wa or transfer
(1), 0 2 Bt 1 LRSS, O ) A B ELE YT s
into the substrate-processing apparatus having the wafer stage
which had resulted in the number of adherent particles of 27, 890.
As a result, the cleaning wafer (1) could be conveyed without
arousing any trouble. Thereafter, a new 8-~inch silicon wafer
in which the number of adherent particles of 0.2 um or larger
was 7 was conveyed while keeping the mirror surface facing
downward, andthenexaminedwiththe laser contaminationdetector
for particles of 0.2 um or larger. As a result, the number
of particles as counted in the 8-inch wafer size area was 4,200.
Thus, 85% by number of the particles which had been adherent

before the cleaning could be removed.

COMPARATIVE EXAMPLE 1

A cleaning sheet was produced in the same manner as
inExamplel, except that anonporous filmofultrahigh-molecular
weight polyethylene was used. A cleaning wafer for transfer
(2) produced from this cleaning sheet in the same manner as
in Example 1 was conveyed through the substrate-processing
apparatus having the wafer stage which had resulted in the

number of adherent particlesof 27,003. Asaresult, thecleaning

13



whi ch had resulted in the nunber of adherent particles of 27, 890. As a
result, the cleaning wafer (1) could be conveyed w thout arousing any
trouble. Thereafter, a new 8-inch silicon wafer in which the nunber of
adherent particles of 0.2 mor larger was 7 was conveyed while keeping the
mrror surface facing downward, and then exam ned with the |aser

contam nation detector for particles of 0.2 mor larger. As a result, the
nunber of particles as counted in the 8-inch wafer size area was 4, 200.
Thus, 85% by nunber of the particles which had been adherent before the

cl eani ngwadulkd (B¢ remddete COMPARAE VEtEXONMPhEOLsANG aal RGoSRERt was
produced in the sanme manner as in Exanple 1, except that a nonporous film

of ul traphghea®keeyl ar neweigdhh cpoly et Byhens ruas 1usqdi A ¢heanipgpaf er for
transfer (2) produced fromthis cleaning sheet In the sane manner as in

Ex I ] h_th bst rat.e- processi appar at us havi ng
thgnaafeéfs §8é9§ﬁﬁgﬁgﬁéaégégu?%e§'?ﬁ”ﬁﬁgj]n Ser G ggﬁ@ﬁﬁ%?“ﬁ&ﬁ?ﬁclﬁs of
27, 003. . t l, [ 1 fer (2) could be conveyed wi thout
arousingwgﬁ%gt%gégﬁgg %gge&égggéPgué§ﬁ§%'§§F&B% §PPP¥aH dnafBA %ﬁeﬂhich t he
nunber of adherent particles of 0.2 mor |arger was 9 was conveyed while
keepi ng ?ﬁ@mﬁp?f‘ioﬁ”lgﬁr‘f‘]&%el?%%¥ P R Tl O TafiE BefaP T EednPR&d 1GLels t he

| aser contam nation detector for particles
of 0.2 pm or larger. As a result, the number of particles

as counted in the 8-inch wafer size area was 13,000. Thus,
only 48% by number of the particles which had been adherent

before the cleaning could be removed.

EXAMPLE 2

A hundred parts of an acrylic polymer (weight-average
molecular weight, 700,000) obtained from a monomer mixture
consisting of 75 parts of 2-ethylhexyl acrylate, 20 parts of
methyl acrylate, and 5 parts of acrylic acid was evenly mixed
with 10 parts of polyethylene glycol 200 dimethacrylate (trade
name, Nk Ester 4G; manufactured by Shin-Nakamura Chemical Co.,
Ltd.) and 3 parts of a polyisocyanate compound (trade name,
Corconate L; manufactured by Nippon Folyurethane Co., Ltd.)
to obtain a pressure-sensitive adhesive solution A.

A release film consisting of a continuous polyester
film (thickness, 38 pm; width, 250 mm) treated on one side
with a silicone release agent was coated, on the treated side,

with the pressure-sensitive adhesive sclution A in a thickness

of 10 pym on a dry basis. On the resultant pressure-sensitive
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of 0.2 ern or larger. As a result, the nunber of particles as counted in
the 8-inch wafer size area was 13,000. Thus, only 48%by nunber of the
particles which had been adherent before the cleaning could be renoved.
EXAMPLE 2 A hundred parts of an acrylic polyner (weight-average nolecular
wei ght, 700, 000) obtained froma nononmer m xture consisting of 75 parts of
2-et hyl hexyl acrylate, 20 parts of nethyl acrylate, and 5 parts of acrylic
acid was evenly mxed wth 10 parts of polyethylene glycol 200

di met hacryl ate (trade nanme, Nk Ester 4G manufactured by Shin-Nakanura
Cheni cal adhesivia dayemdad pamerrsised pol yilsoauetredamoe Waigde nane,
Coronate L; manufactured by Nippon Pol yurethane Co., Ltd.) to obtain a
pressurepgﬂﬂwﬂﬁhhn&ahemapems@MﬁabmunAdbytheaﬁenkbCmmpomﬁhﬁdkmpgﬁ,a
continuous polyester film(thickness, 38 m wdth, 250 nm treated on one

side Wiy gmsividanesehaase zagt@ﬂltovmceclgﬁéggur@nséﬂglﬁi@@taﬁﬂqéélﬂlﬁe with
the pressure-sensitive adhesive solution Ain a thickness of 10 pmon a

dry basi she@t #1h8 f@@ﬂéla@?przrl%@s\% %%epgkatgefllﬂn adh%léve | AYEln 3

super posed an uItrahlgh nol ecul ar wei gh porous film (Sunmap, manutactured

by Nitt t A bl
Y cobur o SHRRAO AQIR, é)heswe %T?thqzhgrghur erfrh?ss% he por ous

pressur e- senS|t|ve a eet was ied to the porous film

Thus, a %h%%%%f%h—molecular weight polyethylene served as a cleaning

layer.

The laminate film which was that part of the cleaning
sheet Awhichexcludedthe release filmonthepressure-sensitive
adhesive side was punched in circles having a diameter of 198
mm. The unnecessary part of the filmwas continuously stripped
off to produce label sheets for cleaning A accordance to the
invention.

The release film on the pressure-sensitive adhesive
layer side of one of these label sheets for cleaning A was
stripped off, and the sheet was applied to the back side (mirror
surface) of an 8-inch silicon wafer with a hand roller. Thus,
a cleaning wafer for transfer having a cleaning function was
produced. The ordinary pressure-sensitive adhesive layer
thereof had a thickness of 5 N/10 mm in terms of the strength
of 180° peeling from a silicon wafer {(mirror surface).

Label sheets for cleaning A were applied to 8-inch
silicon wafers with a label tape applicator (NEL-GR3000,
manufactured by Nitto Seiki). Each sheet A was applied to

the back side {mirror surface) of an 8-inch silicon wafer.
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sheet A was obtained in which the porous filmof ultrahigh-nolecular weight
pol yet hyl ene served as a cleaning layer. The lamnate, fil mwhich was that
part of the cleaning sheet A which excluded the release filmon the
pressure-sensitive adhesive side was punched in circles having a dianeter
of 198 mm The unnecessary part of the filmwas continuously stripped off
to produce | abel sheets for cleaning A accordance to the invention. The
rel ease filmon the pressure-sensitive adhesive |ayer side of one of these
| abel sheets for cleaning A was stripped off, and the sheet was applied to
t he backThiidexfanatrion wsssliacepsifredly Rrichodtesd fororenalyelf i wietwa fa sand
roller, Thus, a cleaning wafer for transfer having a cleaning function was

produced. adhe yaylinar ¥ hRf 8R8HE CaHENSEd £ ¥6n adhedifee sl ayeld Bdiadfidid a
t hi ckness of 5 N110 mmin terns of the strength of 180" peeling froma

silicon el : Cpirko hace L eet r ci i lied to
o inon SR WAk RoL b Ui RGChny  BPElpRaco i Sl ALY HAELE A

manuf act yr Nit i ki) . WAS i he si de
(mrror Saifaty o HyIgd e 18303 e b 005 4B, ited o hiEE®
successivgl%pconduc ed for tmenty-fié waf ers. lAs a result,, the sheet
appl i cat Cof dNEo¥a grﬁ:{h{iqﬁgn 5@;} aving a cleaning function were

inspected. As a result, the label sheet applied toeach silicon
wafer was ascertained to be within the contour of the wafer.
On the other hand, the mirror surface of each of two
newB8-inchsiliconwaferswas examinedwitha laser contamination
detector for particles of 0.2 pm or larger. As a result, the
number of particles on the first wafer was & and that on’the
second was 5. These wafers were corveyed into separate
substrate-processing apparatus having a static holding
mechanism, while keeping the mirror surface facing downward,
and then examined with the laser contamination detector for
particles of 0.2 um or larger. As a result, the number of
particles on the first wafer as counted in the 8-inch wafer
size area was 33,456 and that on the second was 36,091.
Subsequently, the removable film on the cleaning layer
side of one of the cleaning wafers Zor transfer A obtained
above was stripped off, and this cleaning wafer A was conveyed
into the substrate-processing apparatus having the wafer stage
which had resulted in the number of particles of 33,456. As
aresult, thecleaningwafer A couldbe conveyedwithout arousing

any trouble. Thereafter, anewB8~inchsiliconwaferwasconveyed
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Thus,

out wi thout arousing any trouble.
havi ng a cl eaning function were produced. These

cl eaning wafers for transfer A

cl eaning wafers for
transfer A having a cleaning function were inspected. As a result, the

| abel sheet applied to each silicon wafer was ascertained to be within the
contour of the wafer. On the other hand, the mrror surface of each of two
new 8-inch silicon wafers was examned with a | aser contam nation detector
for particles of 0.2 gmor larger. As a result, the nunber of particles on
the first wafer was 6 and that on the second was 5. These wafers were
conveyedWhitle &esRiACetbebBiFHOE- prbERSS| Fropaipped ataid HAddm g xamsinad ¢

hol ding nechanism while keeping the mrror surface faci ng dowmmward, and
t hen examilfidd tiviet H atseer |casdamdorttamnn ateter tdet detropafrar ¢ lgar tafclle® of 0. 2
gmor larger. As a result, the nunber of particles on the first wafer as

counted pm bie18rigee) Wahes ofkZ&t AbRANEScSRddSte@ngithat i fds I hepgecond
was 36, 091. Subsequently, the renovable filmon the cleaning | ayer side of

one of theselieanitg reafrerso ahdimansf earAeobt ai ned above was stripped of f,
and this cleaning wafer A was conveyed into the substrate-processing
apparatus having the wafer stage which had resulted in the nunber of
particles of 33,456. As a result, the cleaning wafer A could be conveyed
wi t hout arousing any trouble. Theﬁ%%h%?ﬁ’ a new 8-inch silicon wafer was
conveyed 16

Degree of remcval of particles
One- Two- Three- Four- Five-
wafer wafer wafer wafer wafer
convey- convey- convey- convey- convey-
ance ance ance ance ance
Example 2 B0% 88% 90% 92% 92%

The examination surfaces of the 8-inch silicon wafers
used in the examination were examined by XPS. As a result,
no siloxane was detected of course anc the proportions of other
elements were almost the same as in clean silicon wafers.

While the invention has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes and

modifications can be made therein without departing from the

spirit and scope thereof.

<Industrial Applicability>

As described above, the cleaning sheets and transfer
member havingacleaning functionof the invention canbe conveyed
and

through substrate-processing apparatus without fail,
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whi | e keeping the mrror surface downward, and then examned wth the

| aser contam nation detector for particles of 0.2 [.mor larger. This
operation was conducted five times. The results thereof are shown in Table
1. Table 1 Degree of renoval of particles One-Two- Thr ee-Four - Fi ve-

waf er waf er waf er waf er waf er convey-convey-convey-convey-convey-
anceanceanceanceance Exanpl e 280%88%00%02992% The exam nati on surfaces of
the 8-inch silicon wafers wused in the exam nation were exam ned by XPS. As
aresult, nqg siloxane was detected of course and the proportions of other
el enent sPREtd CEFoREN e RN &ivel BRET Pagiteant $ihei 2w vl &P sanipe lea stiflyy

i nvention has been described in detail and wth reference to specific
enbodi nemegoviesr ddferewi th Witheutagpardent to one skilled in the art that
various changes and nodifications can be nmade therein w thout departing
fromthe spirit and scope thereof. <Industrial Applicability> As described
above, the cleaning sheets and transfer nenber having a cleaning function
of the invention can be conveyed through substrate-processi ng apparatus

wi thout fail, and
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17 particles adherent to inner parts of the apparatus can be easily renoved
therewith without fail. 18 Cains 1. A cleaning sheet which conprises a
porous | ayer as a cleaning |layer. 2. A cleaning sheet which conprises a
sheet material having a porous |ayer and, fornmed on one side of the sheet
material, an adhesive |ayer. 3. A cleaning sheet which conprises a base
material and a porous |layer fornmed as a cleaning | ayer on one side of the
base material. 4. A cleaning sheet which conprises a base nmaterial, a
porous | ayer forned as a cl eaning Iager_on one side of the base material,
and an adhesive layer forned on the blRéMSside of the base nmaterial. 5.
The cl eani ng sheet according to any one of clains 1 to 4, wherein the
porous | ayer has substantially no tackiness. 6. The cl eani ng sheet
according to any one of clains 1 to 5 wherein the porous |layer is a
porous film conprli.si Agclekhiabi gheatl enuthar compghsepohypbhylieneayd? 7. A
transfer nmenber having a cleaning function, which

as a cleaning layer.

2. A cleaning sheet which comprises a sheet material
having a porous layer and, formed on one side of the sheet

material, an adhesive layer.

3. A cleaning sheet which comprises a base material
and a porous layer formed as a cleaning layer on one side of

the base material.

4. A cleaning sheet which comprises a base material,
a porous layer formed as a cleaning layer on one side of the
base material, and an adhesive layer formed on the other side

of the base material.

5. The cleaning sheet according to any one of claims

1l to 4, wherein the porous layer has substantially no tackiness.,
6. The cleaning sheet according to any one of claims

1l to 5, wherein the porous layer is a porous film comprising

ultrahigh-molecular weight polyethy_ene.
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conprises a transfer nenber and the cleaning sheet according to claim2 or
4 provided thereto through the adhesive layer. B. The transfer nenber
having a cleaning function according to claim?7, wherein the cleaning
sheet has a smaller shape than the transfer nenber and does not protrude
fromthe edges of the transfer nmenber. 9. A nethod of cleaning a
substrat e-processi ng apparatus, which conprises conveying the cleaning
sheet according to claim1 or 3 or the transfer nmenber according to claim
7, into the substrate-processing apparatus. 20
7. Atransfer member having a cleaning function, which
comprises a transfer member and the cleaning sheet according

to claim 2 or 4 provided thereto through the adhesive layer.

8. The transfer member having a cleaning function
according to claim 7, wherein the cleaning sheet has a smaller
shape than the transfer member and does not protrude from the

edges of the transfer member.

9. A method of cleaning a substrate-processing
apparatus, which comprises conveying the cleaning sheet
according to claim 1 or 3 or the transfer member according

to claim 7, into the substrate-processing apparatus.
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