20 Novenber 2006 Description CLEANI NG SHEETS, TRANSFER MEMBER HAVI NG
CLEANI NG FUNCTI ON, AND METHOD OF CLEANI NG SUBSTRATE- PROCESSI NG APPARATUS
WTH THESE <Technical Field> The present invention rel%ht d9VFBPSHett® for

cl eaning various substrate-processi ng apparatus, a transfer nenber having
a cleaning function, and a nethod of cleaning a substrate-processing
apparatus with these. Mdre particularly, the invention relates to cleaning
sheets, a transfer nenber having a cleaning function, and a cl eani ng nmet hod
for substrate processi ng appar at yg % oul d be kept away from
particles, such as, e.g., apparatus pro uci ng or inspecting

sem conduct or s, flat panel di spl ays, prlnted W ring boards, or the I|ike.
<Background of the Invention> I n various substrate processi ng appar at us,

System. CreelUBRREAE Ml MRl BV, IRRTER S EREY oot one
have partlcles adher ent thereto t he succeedl substrates are_contam nated

one aft ePBhETEHOD OF [AEANENCe SURSERATECESOSEY STHG SFESEALHEl Y 1dop and

cl ean the apparatus. 1 20 Novenber 2006
THESE

<Technical Field>

The present invention relates tc sheets for cleaning
various substrate-processing apparatus, a transfer member
having a cleaning function, and a method of clileaning a
substrate-processing apparatuswith these. Moreparticularly,
the invention relates to cléaning sheets, a transfer member
having a cleaning function, and a cleaning method for
substrate-processing apparatus which should be kept away from
particles,sudhas,e.gs,apparatusfor;moducingorinspecting
semiconductors, flat panel displays, printed wiring boards,

or the like.

<Background of the Invention>

In varicus substrate-processing apparatus, substrates
areconveyedwhilebeinginphysicalcontactwitheachconveying
system. Incésewhereasubstratebeingconveyedortheconveying
systems have particles adherent thereto, the succeeding
substrates_are contaminated one after another. It hés hence

been necessary to periodically stop and clean the apparatus.



Because of this, there has been a problemthat the cleaning operation
results in a reduced tisme efficiency and necessitates ) nuch Ig@or. é or der
to elimnate such problens, a technique for renoving p%ﬂtw e5d%'§%nt to
inner parts of a substrate-processing apparatus by conveying a substrate
havi ng 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

nenber (Japangse E?téﬂﬁslfﬂﬂhf%“ﬂbé*%eerﬁ%4? o%g%%bth%%etH@eElQéHPﬁéed The
techni que for renoving particles adherent to inner parts of

substr at 8g8£8‘£%ﬁ' d.ﬁLpr?Eﬂtéli* BMc‘éS”cV‘?ﬁ/é gggﬁc % gte{r?& ﬁep.égls??a@es

pressure ensitive adhesi ve su St ance to1s an efrective nethod

for elimnating ?t he | Ob'r%%‘r %%Sﬁi R ﬁafé‘é’o"&h HOVeMELs L heLe Jﬁﬁlaue

p055|b|I|Fy in echnique 't t"the pressure-sensit’i ve adnesrve

subst anc adhere 00 t ena ousl¥ %0 a_cont act 8% of the apparatus
S

to be sgﬁﬁrg?gdvﬂﬁgrBFF it ﬁﬁnﬁ SIfH Pe%ﬂﬂ?ﬁu@aﬁa Possibility that

t he substrate cannot be conveyed without fail or m ght damage the conveying
devi ce. ?HP§t5FBSFEHPF§S§éU€r3é°P8e%a§é%ﬁ QVI%PI}Vr?Ydﬁ%Pa’%QRS%%BaEIEHuck tabl e
enmpl oyi ng-a vacuum hol di ng nechanism |n the case where a

pressur e2skFRFER VR aRfhelt iee adieiavcEupstased krnded téariatg (8y@r; the

surface of the pressure-sensitive adhesive substance is generally protected
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.
B87458/1899) have been proposed.

The technigque for removing particles adherent.to inner
parts of a substrate-processing apparetus by ccnveying 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 tenacicusly to a contact part of the apparatus to
be separated therefrom. Namely, this technigue 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—sehsitive adhesive
substance is used as a cleaning layer, the surface of the

pressure-sensitive adhesive substance is generally protected



2 1') 20 Novenber 2006 wth a release filmcoated with a rel ease agent
such as a silicone. However, the techni que described above has a probl em
that conponents of the rel ease agent nigrate/transfer %Q)W9¥?m§8Fféhﬂf of
the cleaning layer and the rel ease agent conponents which have m grated
contam nate the substrate contact part of the conveying device.

Furthernore, the technique for renoving particles by conveying a platy
menber has a problemthat it is inferior in dust-renpbving ability, which is

| mpor tant,; | 1 Doyghoc CANEYANCS: 62D, e SONACL 8L WAL, 8TAUSI G ANY

trouble. Th view o circunstances, an aintof the invention 1s to

provi de c i sheet . ranst.et r..haying i unction-

P oh cacioRaned aBe TR 8 b AOs e L oy e B e e ot

fail and with which Qﬁ%%%c es adhergnt.to i nner s . of the apparatus can
t

art
be easi | yORSREVES A CraFTe 226N scTostT eé?r?ﬁ%£?%&éhY?%ﬁ%1 € pr esent
inventors made intensive_investigations _in order to acconplish the aim As
a resul t 95 thFasliaBANEobAYC Tt RAE Wi 2l Rt IR MPTR OO WG Uy er or a
transfer nmenber, e.g., a substrateh havi ng the sheet bonded thereto is
conveyed hag§s g4 arateshwretsarniadice S Ned FEPERTatE iCHRERCHaPRS toPTa the
substrat e- processi ng apparatus, then use of a sheet having
conveying device.
Furthermore, the technique for remcving 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
a2 cleaning function which each can be conveyed intoc 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, 1t has been found
that when a sheet having a cleaning layer or a transfer member,
e.g., a substrate, having the sheet bonded thereto is cénveyed
so as to remove particles adherent to inner parts of a
substrate-processing apparatus, then use of a sheet having

porosity (porcus sheet) as the cleaning layer is effective



porosity (porous sheet) as the cleaning layer is effective 3 1 }20 Novenber
2006 in easily separating and renoving the particles wthout fail__wthout
posi ng any of the problens described above. The i nvent? O HEELERUE° Heen
conpl eted. The invention relates to: a cleaning sheet which conprises a

| ayer having porosity (porous layer) as a cleaning layer (claiml) ; a

cl eani ng sheet which conprises a sheet material having a porous |ayer and,
formed on one side of the sheet material, a pressure-sensitive adhesive

layer (clg @a%ﬁ%{yﬁgg%?@@&ngﬁﬁﬁ%é;}é‘%&t}gC&?@%&%@@%"%ﬁ%&{ i@l;;and a

porous layer as a cleaning er‘on o ase mteria
(claim3) .; .a cleani.ng sheet which conprises, a ga%%dnggprial a porous

| ayer f orfed A £G4 niar?d’ Ioéfyéctheoﬁrg eg'isdéie&c t Se St gp?al, and a
pressure:sensiLivergdheﬁiye | ayer fornmed on the other side of the base
mat eri al ST Latnd Eb&ﬁfﬁgcogﬁééﬁ§dcharacterized in that the porous
| ayer has substantially no tackiness &clain15); t he cl eani ng sheets
characterized i nThendVeRd 198r 664 at&yerOF s 2a CpERBAEIf ShREGF which
ul trahi gh-nol ecul ar _wei ght pol yethylene (claim®6); and others. <Best Mde
for Carry\oRprOfesof iFieey MedinidoRSTTReLE| el oies Ilayer )i astheldagdmiong sheet
of the invention (hereinafter, the cleaning layer may be in the formof a
cl eani ng lagiteetcliabeli; acimdninayeeetd whhebtcomp sivesta Bhaehated tia la

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 z 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-mclecular

weight polyethylene (claim 6}; and others.

<Best Mode for Carrying Out of the Invention>

The cleaning layer in the cleaning sheet of the invention
.(hereinafter,thecleaninglayermaybejjltheformcﬁfacleaning
-sheet itself, a multilayered shéet, 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
tacki ness. 4 20 Novenber 2006 By using a cl eaning Iayer designed to

porous and substantially no tackiness in the invention, 2D HyEpES 6?°@ar|ous
si zes can be caught and renoved with the porous cleanlng | ayer wi thout fai
while preventing the particles fromshedding off and without 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 "meg;equ,ttleo ahicgR3 1 REORALEORQN o RAr 3 kAT geh-JRanihe sizes
of particles may result 'in a decrease “in the g fect of catchlng particles.

For exam'u%se%@ﬁttl%alyﬁc? a0k ipaLLigles 1Wé1ﬂ?lcﬁ'1rﬁsﬂ%§§t931398%%&@1%”1 L to 10

m it is ‘Usua 0O USEe a porous aving an average pore

di aneter as snall fro 0 1 to 100 m_ .The r05|t reof i.s preferably
about frdm?0 £6" g%%cae fe PR YeHBOTY “tltg“mtﬁ‘& S50 eﬁw e elé’ﬁp g I ayer
preferabl has a ta i hess of 05 N_ 10 mm or. |n ter

strength hf§50 Béglwhbf?rQﬁﬁVQPEﬁqq R&FEFCEESdét lﬁegi éﬁ&lylng t he
cl eani ng l%&y inawdth of 10 nmmto the mirror surface of the silicon

waf er Adiatig ANSLET Fe SOTTEYERGEN HEURdCor dance with JI'S Z0237. As

| ong as the peel strength of the cleaning |ayer
The cleaning layer in the invention, which is porous,

is preferably as follows. Althcugh the shape and size of the
pores are not particularly limited, too high a proportion of
pores larger than the sizes of particlesmay 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 pm, it is
usually preferred to use a porcus 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%, especially abecut 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 2 width of 10 mm to the mirror surface of the silicon wafer

and measuring the 180° peel strength in accordance with JIS

20237. As long as the peel strength of the cleaning layer
isnothigherthanthisvalue,thecleaninglayereanbezegarded
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



is not higher than this value, the cleaning | ayer can be regarded as
substantially free fromtackiness in the invention. This cleaning lLayer is
not particularly limted in material, constitution, et ¢9,Ny¢Ee g28 it is
porous and 5 1 ) 20 Novenber 2006 substantially no tackiness. Fromthe
standpoi nt of contam nation prevention, however, exanples of the material

i nclude various plastic material's such as pol yethyl ene, polypropyl ene,

pol yesters, and pol yuret hanes. Although the thickness of the cleaning |ayer
I's not papbisgubanlky ki mot edoxinksks IPPSRALLY SPQNELELQM et 0 500 m
preferably from 10 0 100 m In the invention, the porous |ayer serving as
a cl eani I L.l:S. e i.all:y. prefer y fid f ;
uItrahig%gﬁgﬁﬁéﬁﬁgf%ﬁe%gﬁﬁb%%ﬁégfh&ﬁgﬁgg Osggﬁﬁggﬁgvfgg%gg ﬁgFgg&Fér wei ght

of 500, 00Q qr__higher.). This _fi.l mnot onl has high flexibility and surface
o100t hned L eHSar AnIS o PL RS L Col el R ar s SPF Be 88 BLYE 04 1FEE  an even

porous struycture. . Because of this, rticles cone into hjghly c|ose contact
Bt h "t hEodReRRpid Sy ob oA SHRGFYy 20F DALY L OREernt o LoRBSdsr i he | ayer
The cl eaning _sheet has the_effect of thus catchingﬁﬁfarticles wi thout fail.
I n addi t itha CXEEFSe Ofhf B cF AT HET | BY¥PT Had BubSTEHIHAR Ynd ddROness, it

does not tenaciously adhere
it is generally about from 5 to 500 pm, preferably from 10

to 100 pm.

Intheinvention,theporouslayerservingaseacléaning
layer is especilally 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 alsc has an even porous structure.
Because of this, particles come into highly close contact with
the cleaning layer and wholly or partly cocme into pores of
the layer. The cleaning sheét has the effect of thus catching
particleswithouﬁfail. In addition, since this cleaning layer
has substantially no tackiness, it does not tenaciously adhere
to the contact part of the apparatus when ﬁhe cleaning sheet
orthetransfermemberwhichwillbedescfibedlaterisconveyed.

Namely, the invention has an effect that a cleaning sheet
ofthelikecapableofbeingconveyedwithoutfailcanbeprovided.

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

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



to the contact part of the apparatus when the cleaning sheet or the
transfer menber which will be described later is conveyed. Najel Yy tg'ue
invention has an effect that a cleaning sheet or the I%cké]o(‘f&[?g%}’e T bei ng
conveyed without fail can be provided. As the porous film of

ul t rahi gh- nol ecul ar wei ght pol yet hyl ene can be used a comercial product
such as, e.g., trade nane Sol upor, manufactured by Teijin Ltd., or trade
nane 6 20 Novenber 2006 Sunmap, manufactured by Nitto Denko Corp. It is

desi rabI%%ﬁMr and SPYAR £ $heety havd N $ld 9l tacki ness be applied to the

surface tHe cleaning layer in order to protect the surface of the

cl eani ng | ayer. [ i b a a LN i.cles which
may be present Iﬁ ﬁ%?esslr}rq%gé% g?lgtthg g%ﬁﬁ%ﬁ%% %@ggtcgﬁygggrg?r{o‘%ﬂé% when
this re{mvable sheet_is . tca'itgjp%gleoff. The iEvg }ei og furthej;) grovi des: a

cl eani ng" SHEESThi Th 2RO &5 LSS REEE 2t 8Fi Al ShGvFRY A% pof ¥TE Hayer and,
formed on one side of tEle sheet material, a Eressure-sen i.tive, adhesi ve

| ayer (cPaiFh 2P PTAEFedneriy? Oﬂ'ﬁ}}fhc(j:SﬁB PEeL ¥ hasd St RF1295 and a
porous | ayer forned as a cleaning |layer on one side of the base materi al
(cl ai m Feeutamd gfépehniinf sHedtt opsicchrabhprlges N EChasy REtRFF2Nt a porous
| ayer formed as a cleaning |ayer on one side of the base material, and a
pr essur e it i acgdpésthe tagaritdrimetvsarhbeorhapvsidehel thies base

mat eri al _
removable sheet is stripped off.

The invention further provides: a cleaning sheet which
comprises a sheet material having a porous layer and, formed
onone side of the sheet material, a pressure-sensitive adhesive
layer (claim?2); acleaning sheet which comprises a basematerizal
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 cne side of the base material, and & 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 satiéfies
the pressure—sensitive adhesive function. An ordinary
pressure-sensitive adhesive (e.g., an acrylic or rubber-based
onecrthelike) canbeused. Asthispressure—sensitiveadhesive
layercanalsobeusedadouble—facedpressure—sensitiveadheéive
tape.

The cleahing 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- senS|t|ve
adhesi ve function. An ordlnary pressure-sensitive adhegﬁv%PY 23pe
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

toa 7 20 M%E%mk?eoz%suéP%’ésif%hé@g%%’st%‘é%@saéné(%r Qus; supstrates and

t apes or shee iVe"atrans menber "havi anlng anction (claim

7) By conve in s_tr nsfer aying_ cleanl nct i Lnto an
Zbpat at uSoatl B PngrABoREY) ReBBROntaTe Tt Chos AR @gps%aancﬁséﬁ thi's
part can_be cl eaned (¢laiim ere the transf nenber such
as subst?gte BY P85 B@gﬁé‘é etdrﬁ“?%r‘irﬁ]flﬂ%mala I @9RLF e Y Bﬁ&%h‘?& | ayer
So as to reuse the substrate, this pressure-sensitive adhesive |ayer

pr ef er abi§tRagdn a2 PREKF Fes san¢ PR FBIL T HE t coRgtart o ts§hseBPRg from a
silicon wafer (mrror surface) , of about from0.01 to 10 N 10 mm
especi al k9 BBogiefnemy 0LROSt Ba5ENCaD bantl¥ansdi dchaéda@ude-as | ong as the

pressure-sensitive adhesive |ayer has such a tackiness, the transfer nenber
does not peel off tderdame ebaveydecer argl canehbbecsasiugh sepabatedtaiter the

is to be peeled from the pressure—sensitive adhesive layer
$0 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 about from 0.10 to 5 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 cléaning shéet may be one comprising a base material
and the cleaning lavyer formed therecn. This base material
is not particularly limited. Examples thereof include films
of plastics suchaspolyethylene, poly{ethylene terephthalate},
acetyl cellulose, peclycarbonates, polypropylene, polyamides,
polyimides, and polycarbodiimides. The thickness thereof is
generally about from 10 tec 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 | ayer fornmed tthereon. This base material is hot particul arl
limted. Exanples theréof include filnms of plastics suth ﬁ&@@?e?ﬂ@%ene
poly (ethylene terephthal ate), acetyl cellul ose, polycarbonates

pol ypr opyl ene, pol yam des, polyimdes, and pol ycarbodiim des. The thickness
thereof is generally about from10 to 100 m The transfer nenber to which

t he cleaning sheet is applied is not particularly Iimted. Exanples thereof

i ncl ude  sefgondueiHip at %rcﬁsu%@%rc@geﬁo&oasoﬁg;aét Ranals diviphaygssuch 8 20
Novenber 2006 as LCDs and PDPs, and substrates for conpact disks, MR heads,

and the 'ﬁ +hangy k@ventlon furthernnre provides: the transfer nenber
having a cl'eaning function, characterized in that the cleaning sheet has a-

smal | er shape than t.he trans nber and does rotrude fromthe edges
of the transfer RBRESY lonnf%st"he o SPE PRy s BrEARESE TFBP s

t her ei n. Processe f or, ducin t ransf er nber. havi a cl.eani ng
fumCeT OnPAESE0: Bed AR SPEChOE bt Al T 12 1T s e S EABBASE whar e a
cl eaning sheet is applied to a transfer menber such as :
substr at €1e€6 BﬁédGcémélﬂﬁén§PéPenEHﬁ€rth?oFréP§§ﬁFn@em§§§nﬁPQsdS?S

producti on processes include: a nethod
not protrude from the edges of the transfer member (claim 8);

and a cleaning label sheet for use therein.

Processes for producing the transfer member having
acleaningfunctiondescribedabbvearenotparticularlylimited.
In the case where a cleaning sheet is applied to a transfer
member such as, e.g., a substraﬁe, to produce a transfer member
forcleaning,examplesofproductionprocessesinclude:anmthod
in which a c¢leaning 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_‘
(hereinafterreferredtoaaprecutmethod). Howevef,thépredut
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
to the transfer member for cleaning or to the apparatus. 1In
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 nenber is applied and
then cut along the contour of the nmenber (hereinafterireferred to as direct
cut method); and a nethod in which a | abel sheet for cPaNPRERE Gl Ras
been cut into the shape of the transfer nmenber 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 method, there is a possibility that a cutting

dust ' ghty generat ¢ Lromthe, choani Na.layen-at Lhelike duckng the sheet

cutting an helre "to the trans menber for ¢ ning or to the apparatus.
cutting b R0 PRnLBrt S6oTRAR" HCURE-ai FBEE Bk L ndt ndd 6750 NGVeTber 2006
rovever, W 1% Sheaming Label,sheel, BRELLSHLenchon 0,00, SUARSL LN
may be caught in a transfer nenber cassette or on the conveyance path
accor di nFHEAHE N PTof NS KENVENRPEeh P addV idCE o e ts Hendd e dssibility
that the |abel sheet might suffer lifting or shifting, making the
conveyandds gpoysiviing devike -wof Berease. hapes eyjueht 3301 kHey thhmis ftére nenber
having a cleaning function of the invention is preferably one in which the
cl eani ng ladiedetsheas anigidl |serf fehragd fthany tohve sthidnisifrer, meriddery dade does
conveyance impossible in the worst case.
Consequently, the transfer member having a cleaning
function of the invention is preferably one inwhich 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 poésibility 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 prcblem 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 degres
of smallness is not particularly limited. From a practical
standpoint, however, the cleaning sheet is desirably smaller
by up to about 5 ﬁm, because too small a cleaning sheet size

results inadecreaseintheeffectivearea for removingparticles

which is important.

10



not protrude fromthe edges of the transfer menber. In case where the
cleaning sheet is larger than the shape of the transfer__ nenmbe

protrudes froman edge of the transfer nenber, there |%9tqﬂ¥e85§§l%ﬁqqty
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, making the conveyance inpossible in the
wor st case. The problemthat the cl eaning 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

particul a élg%ﬁed. From a practical standpoint, however, the cleaning
sheet is eS| y smaller by up to about 5 nm because too small a

cl eaning sheet sjge; (esyl BE dlrilabgeeg{pelaa‘}gxéfgﬁa%\g n%%%%t%gxéfn@eéor

removi ng particles” “which anbles> The
i nventio e ex alned be S but t I ntlon
shoald et bbheo el ERE SR Rar L PP BE P REFERS Thebernar ter BEEl part s
are by EXAMPLE, 1 A hundrgg arts of gﬁfacryllc pol yrmer

(wei ght - 5}9%?%5% i B S Ghit -DEDSE OBt AT T om a monomer i xture
consisting of 75 parts of 2- ethylhexyl acrylate, 20 parts of

EXAMPLE 1

| A hundred parts of an acrylic polymer (weight-average
molecular weight, 700,000} obtained from a monomer-mixture
consisting of 75 parts of Z2-ethylhexyl acrylate, 20 parts of
methyl acrylate, and 5 parts of acrylic acid was evenly mixed
with50partsofaurethaneacrylateand3partéofdiphenylmethane
diisocyanatetoprepareanordinarypressure—sensitiveadhesi#e'
solution.

This scluticn was applied to cone side of a porous film
of ultrahigh-molecuilar weight polyethylene having a width of
250 mm, thickness of 25 pm, aﬁd pore diameter of from 0.0s
to 2 pm (Solupor, manufactured by Teijin Ltd.) in a thickness
of 10 um on a dry basis to form an ordinary pressure-sensitive
adhesive layer. To the surface thereof was applied a polyester

- release fiim having a thickness of 38 pm. Thus, a cleaning
sheet of the invention was obtained.

The surface of this cleaning layer hadrsubstantially
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 et hane } dIISOC nate to
prepare an ordi nary pressure-sensitive adhesive sol ut | Bh ¥FRMESE0f W8 on was
applied to one side of a porous film of ultrahigh-nolecul ar weight
pol yet hyl ene having a wdth of 250 mm thickness of 25 m 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 ordinary pressure-sensitive adhesive

| ayer. Tﬁmt553éﬂgﬂﬁyﬁ%th%h%Q%c@aéfaQH%ifihéhJ%Hf%%S%%@.th@'@ééﬁlﬁéé§1haV'ng a
t hi ckness of 38 m Thus, a cl eanlng sheet of the invention was obtai ned.

The surf%??roflfgm o £heay ﬂqe ayer, iad. subsiantd allye.og dacki pess, The

por osit cleaning | a er wa (0] eanl ng ?ayer was

lied | h f f
S o W et R B kR 55,

silicon € ta er eof terns of the streng of 180

peel i ng fronlt silicon a in a rd nce with JIS Z0237.
As a restf ta? %%%gﬁﬁ%é”qagg9§@§833 %F/ggfmb) ﬁ%@ ea?ﬁggcr@§ﬁfng | ayer
was t hus ascertalned to havg substantlallg no.t cklness Furt hernore, the

pr essur e¥38nsHF vas aaREsHU8qI hyePaVF 0P HRE 3Rt L%t Rer t_F e @S- applied in a

width of 10 mrmmto the mrror surface of a siljcon wafer and the tackiness
t her eof Furthermore, the pressure-sensitive adhesive layer

formed on the other side was applied in a widith 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
new 8—-inch siliconwaferswas examinedwith a laser contamination
detector for particles of 0.2 pm or larger. As a result, the
number of particles on the first wafer was 8 and that on the
saecond was 12. These wafers were conveyed into separate
substrate~processing apparatus while keeping themirror surface
facing downward, and then the mirror surface of each wafer
was examinedwiththe laser contaminationdetector. Asaresult,

the number of partiéles on the first wafer as counted in the

12



interns of the strength of 180 peeling fromthe silicon wafer was neasured
in accordance with JISZ0237. As a result, the tackinéss was 2.8 N 10 mm
The release filmon the ordinary pressure-sensitive adﬁ@sFQEa%5VéFO8F this
cl eani ng sheet was stripped off, and the sheet was applied to the back side
(mrror surface) of an 8-inch silicon wafer wwth a hand roller. Thus, a
cleaning wafer for transfer (1) having a cleaning function was produced. On
the other hand, the mrror surface of each of two new 8-inch silicon wafers

was exanmigngd oM tRArar asee eeBhawkBabioRsodet@ctRit for fad tdd i @fas0. 2 mor
| arger. As a result, the nunber of particles on the first wafer was 8 and
that on bheggsecond was 12. These wafers were conveyed into separate
substrat e- processi ng apparatus while keeping the mrror surface facing

d d, dth ' f am ith th
aser Cont am nat Lok ACPEI LY ReCa PESOPE Tt Re hutber of aH IESe on the

first wafer, as nted in.the 12 20 venbher 2006 ..8-i.nch wafer size area
was 27,85&d§n3ff%'e 6heﬁﬁén§é@€%'lm5g%'%ffﬁﬁ FISJ&geﬁﬁ%ﬁﬁmfF Fﬁ@vﬁelease

filmon the cleanin Ig%gr Sl?&rOf t. he clean%lg%i H&; for transfer (1)
obt ai ned "o v T WEESS Critpp &8 Yo L Safd SR I ¥ ﬁﬁ; &5 COPRE%onveyed
into the substrate-processing apparatus havi ng the wafer stage
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 lasercontaminationdetector
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 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, exceptthateanonporous:&tUnofultrahigh—mglecular
weight polyethylene was used. A cleahing 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 particlesof27,003. Asaresult, thecleaning
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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 whithYHE"REHOE f
adherent particles of 0.2 pmor larger was 7 was conveyed whil e 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, 850y nuribero,ala 4he Pacid eles, il hadhaen, adherent.p faef o e the

cl eaning coul d be renoved. COVPARATI VE EXAMPLE 1 Acleaning sheet was
brodueeduldl & M TANNSL Aon | ENANPL e SAGERIn AL A NoRpaLOUS T11m of

ul t rahi gh-nol ecu wei ght yl ene was used. eani ng wafer for

transfer 2) produced fromthis cleanin heet in the same manner_as in
Bl o of b BoR eyt HiBsoR T Ao SHBStF aler grbebRsi g  ATHHIANEE havi ng

t he wafer stage which had resulted in the nunmber of adherent particles of
27, 003Whide %&e@thg e g v fr%ﬁé?ﬂ)éiowglvﬁf@r t?“?)n coul d be
conveyed w t hout arousing_any trouble, Thereafter, a new 8-inch silicon

waf er i BHEATIERG We thuber 1éﬁe§dﬁ@PEﬁ¥‘1BéF%P€I estartor ofey d?aq’fa“{(’dé's was 9 was

conveyed while keeping the mrror surface facing dowmmward, and then
exanm necd (.12 tre draderrgsunt adisnat irepudet ether ntwbepapti phetsicles

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 (tradeé
name,.Nk Ester 4G; manufactured by Shin-Nakamurz Chemical Co.,
Ltd.) and 3 parts of a polyisocyanate compound (trade name,
Coronate L; manufactured by Nippon Polyurethane Co., Ltd.)
to obtain a pressure-sensitive adhesive solution A.

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

with the pressure-sensitive adhesive solution A in a thickness

of 10 pm on a dry basis. On the resultant pressure-sensitive

14



of 0.2 gmor larger. As a result, the nunber of particles as counted in the
8-inch wafer size area was 13,000. Thus, only 48% by hunber of the ‘
particles which had been adherent before the cleaning ¢QufdVBETeirdVéd.
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 hacyiale «d nade » RAE.siie FHRG 4G ymHacined Y18 Rrd¥jamur a

Chem cal Co., Ltd.) and 3 parts of a polyisocyanate conpound (trade nane,

Cor onat e o Jansf Aet 48l Dy nbhpran-Relbuunal Nane nio bl ) cilie: i n a

pressure-sensitive adhesiVve sol ution se fi onsi sting of a

continuo ol yester ,film(thjckness, .38 w dth, 250 t reat.ed on one
srde "wi iR BREHTTLGheerEhSe TheERE ke enat s S R e e B A e itk
the pressure-sensitive adhesive solution A in a thickness _of 10 .gmon a dry
basi &, RS VRS P pPEeare. Soidid Poso id 42 Noy Bitber S00E Midhesi ve

| ayer was_ superposed an ul trahi gh-nol ecul ar wei-ght_, porous film (Sunnmap, :
manuf act FHEF Syt Mt &rﬂé&@érﬂﬂ‘ ;Whtlﬁihcllﬁﬁ“@séior%’% g @th 250 Tm) . A
renovabl e pressure-sensitive adhesive. sheet was further applied to the
por ous fiqhﬁraﬂ%ﬁﬁ“QQ%ﬁQﬁ%ﬁIhgelght pelyethylene served as a cleaning

layer.

The laminate film which was that péit of fhe cleaﬁi#g
_sheetAwhichexcludedthereleasefilmonthepréssure—sensitive
adhesive side was punched in éircles having'a_diameter of 198
mm. The unnecessary part of the film was centinuously stripped
off to produce label sheets for cleaning A accordance tc the
invention.

The release film on the pressure-sensitive adhesive
layer side c¢f 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 surfzace).

| Labél 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) cof 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‘ja cleaning |ayer. The lamnate filmwhich was that
part of the cleaning sheet A which excluded the rel ease?Pi VY BHPhea006
pressure-sensitive adhesive side was punched in circles having a dianeter
of 198 mm The unnecessary part of the fil mwas 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 shegtg ofp%rra%w&gsécte@@sﬁény%%@u%ftfed %@t&&%?hﬁ%e%%@@p' ied to
t he back S|de (nlrror surface) an 8-inch silicon er wwth a hand

roller. #Sa red (i'teaﬂhggsl’{‘@é@raﬂgﬂrléaﬁﬁﬂﬁ{ &L QQ}_‘EPQ Pl £ BQrchQ tion was

produced. The Srdi inary pressure- sitive a hesive | ayer thereo ad a

thi ckness, FM’%Q U081 IRy Ol Loy 51T oaqLy fea%ﬁpﬁp%g'n% troma

silicon W& er mrrof sorfa eet’s Tor “ci*6an mere applied to

8-inch rs.with a.l abel i cat or ( NEL

Ut act FBRSBOT N 6 VaREk ) C1oRRRocABEe R e kR PR E 0 MRk i de
(mrror surface) of an 8-inch silicon wafer. 15 20 Novenber 2006 This
oper at i oRLGABIBHCERERT 6137 EoABEEEES For Ik At GLE RV Ddfi By L ORs WE T Pesul t

the sheet application to wafers could be carried
inspected. As a result, the label sheet applied to each silicon

wafer was ascertained to be within the contour of the wafer.
On the other hand, the mirror surface of each of two
new8—inchsiliconwaferswasexaminedwithalasercontaminatioﬁ
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 wés 5. These wafers were conveyed into separate
substrate-processing apparatus having a static hoiding
mechanism, while keeping the mirrcr 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 wafex
size area was 33,456 and that on the second was 36,091.
Subséquently, the removable filnion.the cleaning layer
side of one of the cleaning wafers for transfer A obtained
- above was stripped ¢ff, 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. BAs
a result, the cleaningwafer A could be conveyed without arousing

any trouble. Thereafter, anew8-inchsiliconwaferwasconveyed
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out w thout arousing any trouble. Thus, cleaning wafers for transfer A
havi ng a cl eani ng functiion were produced. These cleaning wafers for
transfer A having a cleaning function were inspected.2A&NYFEEH £°°¢ he

| 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 exam ned with a | aser contanination detector
for particles of 0.2 mor larger. As a result, the nunber of particles on

the firsgnnatere¥psng end fhhatoOdhe: cSeRntiams AndThesa wahREse¥ere
conveyed into separate substrate-processing apparatus having a static

hol ding , reghanLsm, suhi Lenkeaphag; bheaBtbERE SUbLage Laciog devpuard,  and

then exam ned with the |aser contam nation detector for particles of 0.2 m
or |arger, result,,the nu r. rticles on t.he fi.rst wafer as
counted {h ?ﬁefﬁl:?%gh V\T/a B O%s%@aglaog‘feawﬁsgsé%uéﬁ&;rf vtehgtlmoeﬁq’ 't hﬁéggecond was
36, 091. Subsequentl he rempvahl e fiL.lmaon,the cleaning |ayer side of one
of the cf&d ﬁﬁa géFéﬁg%fg%etFaﬁg e?nAﬁgngi%éd above was stripped off, and
this cleaning wafer A was conveyed into the substrate-processing apparatus
havi ng the wafer stage. which had resulted in the nunber of particles of
33,456. As a result, the cleaning wafer A could be conveyed w t hout
arousing any trouble. Thereafter, *8PA8w!8-inch silicon wafer was conveyed

16 20 Npvemver 2006 Degree of removal of particies
One-— Two- Three- Four- Five-
wafer wafer wafer wafer wafer
convey-~ convey- convey- convey=- convey-
ance ance ance ance ance
Example 2 80% 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 and the proportions of other

elements were almost the same as in clean silicon wafers.

Wnile 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 therecf.

<Industrial Applicability>
As described above, the cleaning sheets and transfer
. member havingacleaning functionof the invention canbe conveyed

through substrate-processing apparatus without fail, and
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whi |l e keeping the mrror surface dowward, and then examned wth the |aser
contami nation detectoryfor particles of 0.2 mor larger, This operatjon was
conducted five times. The results thereof areshown in TabI™E 5bF80§
Degree of renoval of particles One- Two- Three- Four- Five- wafer wafer
wafer wafer wafer convey- convey- convey- convey- convey- ance ance ance
ance ance Exanple 2 80% 88% 90% 92% 92% The exam nation surfaces of the
8-inch silicon wafers used in the exam nation were exam ned by XPS. As a
result, o00:sLloxane s, Jebached L, COWSEenant e (IOPOL oS, ofy ot her

el enent s weré al most the same as ih clean siTicon wafers. iTe the

i nvention_has he escrib in detail and wth reference to specific
enbodineﬁ?soyﬁgrgg?gew%£§ﬁﬁ?téguga%%%#ént to one skilled in the art that
various changes and nodifications can be nade 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 17 :
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20 Novenber 2006 particles adherent to inner parts of the apparatus can be
easily renoved therewi th without fail. 18 20 Novenber 2006, .Gl Mok A

cl eani ng sheet which. gonprises a sheet material having a porous |ayer and,
- formed on one side of the sheet nmaterial, an adhesive |layer. 2. A cleaning
sheet which conprises a base materi al and a porous layer fornmed as a

cl eaning | ayer on one side of the base material. 3. A cleaning sheet which
‘conprises a base material, a porous layer formed as a cleaning |ayer on one
side of the 11 base material, and an adhesive |ayer forned on the other
side J of the base material. 4. The _cl eaning sheet according to any one of
clains 1 to 3, wherein the porous é?é?shas substantially.no tackiness. 5.
The cl eani ng sheet-according to any one of clains 1 to 4, wherein the porous
| ayer is a porous filmconprising ultrahigh-nolecular weight polyethyl ene.
19'" 20 November 2006 6. A transfer menber having a cleaning function,

whi ch conprises a transfer nenber and the cleanlng sheet according

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

“w) material, an adhesive layer.

2. A cleaning sheet which comprises a base material
and a porous layer formed 23 a cleaning layer on one side of

the base material.

3. A cleaning sheet which comprises a base material,
' a porxrous 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 matérial.

4. The cleaning sheet according to any one of claims

1 to 3, wherein the porous layer haé substantially no tackiness.

5. The cleaning sheet according to any one of claims
1 to 4, wherein the porous layer is a porous film comprising

ultrahigh-molecular weight polyethylene,



to claiml or 3 provided thereto through the adhesive layer. 7. The
transfer nmenber having a cleaning function according to cIePg%%%Fynﬁkgln t he

clearing sheet has a smaller shape than the transfer, does not
protrude fromthe eddes of the transfer menber. 8.-A met hod of cl eaning a
substrat e-processing apparatus, which conprises conveying the cleaning
sheet according to claiml or:2 or the transfer nenber according to claim
6 into the substrate-processing apparatus. 20

6. A transfer member having a cleaning functicn, which

comprises a transfer member and the cleaning sheet according

to claim ! or3 provided thereto through the adhesive layer.

7. The transfer member having & cleaning function
according to claim 6, wherein the cleaning sheet has a smaller
_shape than the transfer member and does not protrude from the

edges of the transfer member.

8. A method of cleaning a substirate-processing
apparatus, which comprises conveying the cleaning sheet
according teo claim 1 or 2 or the transfer member according

to claim 6, into the substrate-processing épparatus.
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