CLEANI NG TAPE AND METHOD OF PRODUCI NG SAME 5 This application clains
priority on Japanese Patent Application 2007-260594 10 filed Cctober 4,
2007. Background of the Invention This invention relates to a cleaning tape
for renoving unwanted protrusions formed on the surface of a target object
for cleaning (or a device substrate) such as a 15 magnetic hard disk, a
magneti ¢ head, a sem conductor wafer, a liquid crystal panel or an optical
| ens, foreign objects such as oily natters attached to the surface of a
wor k piece or stains Ilke 0|I matters attached to the surface of a target
obj ect of cl eani ngCLE ABE ANRRMETHOBIOIPRODEIGINGSAMES cl eani ng t ape.
In particular, the |nvent|on relates to a burnishing and w pi ng technol ogy
suitable for renoving dust attached to the surface of a 20 nmagnetic di sk or
a liquid crystal panel or abnormal protrusions formed in a thin-film
process. Devices such as conputers, television sets, caneras and tel ephones
are coﬁstantly being required to inprove their functlonal properties (such
as increased capacity for recording data such as sounds and i mages and

i mproved snoot hness and cleanliness in 25 the case of an inmage screen (such
as a liquid crystal panel) and a canera lens). Wth such apparatus, it is
essential to pr’f&lnd&applimioh claim4 préority op dapentse Phteat Apdivptiors2007F604@par at us
exactly a s to exhibit the characteristics intended at the
deS|gn%st§H%f6E%B q&zﬁ%ﬁ magneti c hard disks are widely being used as a
medi um for recording data Such magnetic hard di sks are produced by
carrying qQut. a series of surface 30 processing processes such as | apping,
polishingigﬁhgﬁﬁﬁiﬂﬁhﬁgﬂéﬂia non- nagnetic substrate such as an aluninum
substrate, a gl -P plating
filmfornmed on T?‘ﬁ"?“iéd‘?fg‘tég%&t% 185('%}1 t@%@oﬁ#&@@%n%%ﬁw%%& ﬂet e r ecording 1

| ayer and fa'nmdamﬁh@surfak@of:atatgmol@w@r dléanmgd(er adqamwtsebstra@ sfigH amaon thi s

nmagnet,i.c yer the protective in the
sequence gia%?%{ecq%a?%geg’saens}a §%E?aﬁleﬁse“§ %@Ctof ngf%&rl’fqé'&icry %alcﬂaﬂ%}r?éani n order
t o renoyve optien! mwplbtetth ghfjerty sush aﬂs:l)f mamdattuahé&te theébsusfatd aCewodk pidte or

protectlve fl|11n(1 rid t he part | e dust Bartlcles attached to the
ins like oily matters attached to esur aceo a target object of cleaning, as well as a

method of producing such a cleaning tape. In particular, the invention relates to a
burnishing and wiping technology suitable for removing dist attached to the surface of a

. 20 magnetic disk or a liquid crystal panel or abnormal protrusions formed in a thin-film
process. _

Devices such as computers, television sets, cameras and telephones are constantly
being required to improve their functional properties (such as increased capacity for
recording data such as sounds and images and improved smoothness and cleanliness in

25  the case of an image screen (such as a liquid crystal panel) and a camera lens). With such
apparatus, it is essential to produce each of the components that comprise the apparatus
exactly as designed so as to exhibit the characteristics intencied at the design stage.

For example, magnetic hard disks are widely being used as a medium for
recording data. Such magnetic hard disks are produced by carrying out a series of surface

30 processing processes such as lapping, polishing and texturing on a non-magnetic
substrate such as an aluminum substrate, a glass substrate or a silicon substrate having a

Ni-P plating film formed on the surface, and thereafter forming a magnetic recording



surface of the protective film This cleaning process is generally carried
out by using a polishing tape with fixed abrading particles. After this
cl eani ng process, the surface of the protective filmis coated with a

| ubri cant of perfluoropolyester type to forma lubricating film and

anot her 10 cl eaning process is carried out for renoving attached objects
such as-dust which have cone to becone attached to the surface of the

| ubricating film The cleaning process which is carried out for the
lubricating filmis also carried out by using a polishing tape with fixed

abr adi ng paayti adesdiamaend-ike dalenqDEAifilg ap b peR&tive Gnen iy mefetipr ot ecti ve
film These clq(]efggin processes nmay be carried out each after the 15
formati on 5Ot n]ﬂY tective filmor only at the final stage (after the

formation of thﬁﬁeﬂﬂ&@?i&@&ﬂv@ﬁhﬁ id [Bhmed ' the R8héB bPhe hRREssW &éggﬁﬂeaed

abrading particles (of a cleaning tape) for ‘removing  unwanted protrusions
and f or ei gAb®j bscrusfaty is eledusst in peder icteo®vatitcamhanted protiusions fofraedon the

descri bed \i .t _has been kn s.di scl osed, for exanpl i n Japanese
Paront 50 DIGEE ok b oSl Bip S0 rhi B8535 oplesab BTt ' 112537 "t o
use | appi ngurtz@pebthe peoteddge fithd particles such as alum na (A12G8) particles,
Si C particles and djanond ‘particles fastened to the surface of a base tape

made of a synt h&ls elepring progessiis generallycomier prdeusing aphishing tpe valdixsdl yani de
with a resj ki | | ' s for
such poli s?\lffﬁ‘gﬁ% %ﬂggie\s/ﬁ @ﬁ&#\?fé%& ahf%% P g(gaf %pﬁghﬁﬁ%ﬁfﬁﬁsﬁﬁﬁg’% Irsldgaﬁétdgpes)
whi ch havewith@dubrsantsd parflnocpolyiester type toelvon iagpricativgfitng dndarsthensi ons from

the surfac X filmafter. the film.form r.ocess, there.is.a problem.
n°t hatd ¢ rasSindpraresd ol Ea i for aRibe Pl BRI TEY of ARt Huish o "ac r ached
to the susdmer bormdatdchédioahd airfalbebnge lubiiaBithgafilh, ey even cause scratches
on the film s facﬁe due to thﬁ' Bartiqles that fall off_ the polishing
| ayer. In other h@ﬁ) SROINg BTESPsE WAIH ds eriecheyt £fonthe Mbripating filn dpdso ¢astiedhi gh

degr ees of o@lbpaRinaRRsALPE Wi Fikal hb¥dinBRASR A OR forrfﬁtgéleéﬂiﬁ%( f&ds di sks. 2
In view of this requirenent, Japanese Patent Publications Tokkal 8-19965

and 2002-$medenthn ansective dilros Ehese (cksaning gracapes mpnbpratied aesgh aftsr thy pl asti ¢
R i T L e S e
sheet for lubgeatingdilm).
As a polishing tape with fixed abrading particles (or a cleaning tape) for removing
unwanted protrusions and foreign objects like dust particles attached to the surface, as
described above, it has been known (as disclosed, for example, in Japanese Patent
20  Publications Tokkai 8-267364, 9-85628, 10-71572 and 10-114837) fo use lapping tapes
having hard particles such as alumina (AlO,) particles, SiC particles and diamond
particles fastened to the surface of a base tape made of a synthetic resin such as
polyethylene terephthalate and polyamide with a resin material.
Although the relatively hard abrading particles for such polishing tapes with fixed
25  abrading particles (or lapping tapes) which have been in use are capable of removing
unwanted protrusions from the surface of a film after the film-forming process, there is a
problem in that they cannot sufficiently remove the particles which become attached to
the surface of the fiim after being formed and may even cause scratches on the film
surface due to the particles that fall off the polishing layer. In other words, they cannot
30  satisfy the requirement for high degrees of cleanliness and high quality imposed on

magnetic hard disks.



5 Although these nethods are effective in reducing scratches, they are not
sufficient for the renoval of small protrusions and attached objects, and
there renmai ned the problem of poor cleaning effect. It is in particular to
be noted that extrenely small protrusions (inclusive of foreign objects
that are strongly attached to the surface of a substrate) and scratches
whi ch have been ignored as being within the range of design error are
coming 10 to be not negligible in the production of high-capability devices
inthe field of high- density recording (and in particular in the field of
per pendi cul ar nlghey ofthissequitkimeg), JapaBeme&hssat Bﬁbitch@omﬂ@gmsslg%s bl

magnet 1o nagrarepa Ra ciRloned inine Bhis ki AR Abine aoN RS VT < | n

cl eanl i nessomilinguhd gdnyzatibier stwaHds t%d%pdﬁ@ée@afén??uﬁlﬁ@ﬁom&m@tlr ongl y
before is decreasing. On the other

attached a nt ed protrusions as

hand, howe%zﬁgga% frlosed a methodetusing adpaseesd shaef feroreapingani ng t echnol ogy for
renovi ng even s Fg,gg by ller s S (such
as so-called mlgﬁll(l)d‘%ﬁ ect‘gj)%ﬁlb%ar%%gfeggﬁve%@ﬂa{lg%&r&g%%’gﬁlﬁ%a’ie g %ﬁ%‘&éver it
was not poﬁ)sﬂm rempval ofismall protrusibiscpdyattedifell objetds, amldeledré Rgnadiedithe frobBME Very
snal | partl s Jhbecau whol e, o bradi ng particles of the

cl eaning | ffPe(,E’ 98%“31%?%&)&? ésc‘fllp@@‘:?{a&?ﬂ?eaﬁf’@edttﬁ@: %Fm%aémalr I prataisions get

obj ect to (hclediviTesteith@Bjects M%r@d@ﬁhg@%tﬁ&leﬁtto {RGuihcd O?Qrf%ytr%) ticles
do not effectivel y function). Sunmary ’of I nvention 25 It erefore

an obj ect sSFatehes hichharg besh ignered @beﬁ’fg Wllﬂtm Ehedblll@mfdsmgesm:m ab@c,bmlag)ove to
rovi dg a gl f Ly o d fine
p R 2 ol Al i%&qn Blhﬁ: ]]8'6 offd Igfi %éf)?l]ﬁ de lar ng e s %’aﬂuelb

protrusions and particles omt su be cl eaned
so as to clessity ret?ibrémglﬁarfdau@anfcutahm thaﬁgkltofq»bgpe@dlculasmmlehc fegodingpt hod of

produci ng such acc I’d,l to.this invention
in view of the %ﬂg}i&esgt ?gqggjé gséd“ Q’é’?@% 6%6’9?8%?‘? éhIB 'é‘t?‘"é’ﬁéfo 8 of a
synt het i ¢ thepioduetion oﬁnﬁg@amlﬂ@i dishe togk@erwih aR r@qtﬁféfrfeﬁﬁﬁr hizhMvelshh s base

t ape, V\/ner in.the c ﬁ?i-%p Iayer conprises a binding agent ‘and a | arge

nunber of GFHERSSE an 115 eé’élaﬂ‘i‘té’;ﬁ’épéfélﬂleﬁ ﬂla{ P@Omeﬁapmjy aigashed ind a singl e
parti cise |1ﬂl%hted§kdiﬁx§mﬁ$‘§s sYRhe 4 @&kea@iﬁ t er}fa%%% vt ngcl eani ng

| ayer are dispersed into a_ single par erel naf er sonetimes
sinply r effeqiHsHenbis gBpeatiag ﬁ?rwg“-laelﬂlgawn?bgy ﬁ&rﬁnb‘angbvmilsiﬂaﬁemﬁmﬁamdng t he

spheri cal RAFiHeEhRg sAdr ggra&ﬂ&se(suamuﬁsfs%cc%ﬂg midS.a§ ectgi“ ng layer
With a conventional cleaning tape, however, it was not possible to carry out
highly efficient clearing or to remove very small particles because the whole of the
20  abrading particles of the cleaning layer does not effectively contact the surface of the
target object to be cleaned when it was applied to it (or its abrading pafticies do not
effectively function).

Summary of the Invention
25 It is therefore an object of this invention in view of the problem as described
above to provide a cleaning tape capable of effectively removing unwanted fine
protrusions and particles from the surface of a target object to be cleaned so as to clean
the surface of the target object, as well as a method of producing such a cleaning tape.
A cleaning tape according to this invention in view of the object described above

30 comprises a base tape made of a synthetic resin and a cleaning layer formed on a surface



beconme uniform and hence the contact to the target object for cleaning
becones nore effective. It was initially feared that bond between the

bi ndi ng agent (the binder resin) and the spherical particles mght be too
weak in the single layer and the particles mght drop off but it has
beconme clear that the binding agent gathers around the spherical 10
particles due to the surface tension of the binding agent such that the
bond becones rather stronger. Since the particles that are used are
spherical, furthernore, it becomes easier to reduce the generation of

m nute scr ef thixdmsetage, twhetdid Seicledsiny l4yertomprisey@bindilg ape0bidis laggs and excess
oi | corrponentg. %5 V\herl the target object, to be cleaned is a magnetic hard
di sk havi ngumber o srphere pgrticles dispersedvpdhe binding agent e gngle persigledayenl ar, it
becomes possi bl . : | : ticles
fromthe surf ac%ng?‘)&lf ﬁ%ﬁ ellllﬁ{l)l%agtg:tﬁelg\r?gnﬁ‘ah@m&lte %IC?BIEI% Pﬁﬂrﬁe ﬂg‘sﬁ‘? gerdgﬁ{gcar at ches
(m cr o- def giogls pansigletlaer ¢hardinafter edmethees) sitoply sefeiredjtofas it dingle ysh tho  r enove

excess pil ents on the surface of the lubricatin i l.m .20 These
cohert col | ISERRRERS aing B sBifrcRRirled o b SRpe b i i

appr oxi mat dcyme RAEFINE And BORS tGhntlt RltBe QRS objb#t fbiBeaabRMRcorh& Meredi sper sed
in a single,. layer neans to be distributed on the surface of the base tape

wi t hout ovefactin b yvep Butiallydeargd Siahbond bsaiveanchebinding pgenpfthe biadergesdn) ayer, is
formed. |ty . : | ; I; [ 4 3 in

| ayer to cagr??g?%ﬁ fsegéﬁ%ﬁl g%?#é%lngjggid;f%%a@?gé %Ig lﬁaér?rg dﬂlrllé]p ot@%sg‘h@ﬂne?s,

t hese pock&vpp pffitusitihes bepoparciesr tvbtthe bindingsaghairgathats apaunditod shedead cont ai ned

and fo d n.agaregates of spherical particles. These pocket parts
st r oulfecPBILEEERE S5 Sastin ST bipliPe BR A GURD o BHOHRB0E e

ef fi ci encyrathet ktronlgech unwant ed protrusions and particles can be renoved. It
Is also preferahle that the sgheri cal particles have an areal density of

50% or 30 . nordNSEide Beyslss thabas ussd are spheripalofughermors, dt hegeraes eapier to) £~ t he

ar eal  denseliceithe b&Rfatibh 3PmaARNS soribitk ARG RS RLVEF RonldVe uRRLAkRE! €5 become too
| arge and the cleaning efficiency becones 4 low."If it is over 80% the

pocket parRretraEensaad cxdres pihpamnpanestsbecone too few and the tape tends to
beco 109900 gl S5k 3 B8 LS5 RUER AL R
cl eani ng |fdyeformed pr #$ srfdot,)in parfibulbs, it canenmprsdbRrmdt dniP td femese
unwanted protrusions and particles from the surface of the lubricating film without
forming micro-scratches (micro-defects) on the surface of the lubricating film but also to
remove excess oil components on the surface of the lubricating film.
20 These spherical particles need not be completely spherical but may include
approximately spherical ones and oblate ones. In the above, to be dispersed in a single
layer means to be distributed on the surface of the base tape without overlapping because
a single particle layer, or a single layer, is formed.
It is preferable for the single particle layer in the cleaning layer to contain so-
25  called pocket parts scattered in dotted manners, these pocket parts being parts where no
spherical particles are contained and formed between aggregates of spherical particles.
These pocket parts surrounded by aggregates of spherical particles serve to improve the
efficiency with which unwanted protrusions and particles can be removed.
It is also preferable that the spherical particles have an areal density of 50% or
30  more and 80% or less on the surface of the base tape. If the areal density is less than 50%,

distances between the particles become too large and the cleaning efficiency becomes



5 or less the average dianeter of the spherical particles. If it is |less
than 1.05 tinmes the average dianeter of the spherical particles, the
adhesive force between the spherical particles and the binding agent
beconmes too weak and the spherical particles begin to drop off, increasing
~the anpbunt of particles to be renoved. If it exceeds 1.3 tines the average
di aneter of the spherical particles, on the other hand, the spherical
particles tend 10 to overlap to formtwo |ayers or nore, increasing the

| evel differences in the unevenness such that the efficiency in the

cl eani ng i doWdlidtisever 8904, dhet rogk i weris beswedrethe particles btfcomft@tefmwmdtbampact i ng

br adi f I
contacts | Rt FRoRBELEAREDy HNT0, "E A Pe T alobliniel B hBYpe it er s o
t he spheri aﬂthqmmmgllmrm@nﬁm@tabmfdly in the range of 0.1mor 15 nore and

200m or | ess. Cﬂ1 Clg&?ffﬁfg of the surface of a magnetic hard disk, the
practical range P& hi° fSs eanipgdayes is Ripferablys1.03 fimener morgead ddimgse | ess

than 0. 3m ort@HR40REs @&naegéﬁﬂ@gﬁgﬁ&l 89@%' TPt W ESTRROL0 S fiod the PoCOMeS

difficult to have a sin er “arran darre ers are
greater t h@ﬁe@mm@tmeofﬁhq snheb@l pettiles.Hbe adhesive ﬁ]lr%bdbeenmtbessphemaﬂ arge and

t he cl eani ven. In the cI n cont the
spheri cal g’gﬁa ﬁ&'% qgeagS?t GrHgesLgeRee ?rﬁgtﬁe EF?I(PQWCEQB fes are
cont ai ned r@f &f, &tﬁr@ﬁsﬁ@ﬂ&dlﬁéunﬁoﬂfﬁarﬁﬂemlbglﬂémt%e@r INPEReadyd Plmey@Eght % or
less. If this ratio is |ess than 50 weig % the cleaning efficiency

drops. |f 2averagedigeler efshephgreal particks 0@6& & hed hesnhedcal portiglesitende

cl 0ggi ng begbnsiap & REA Wo iagfgr otrBﬁﬁﬁ%éa)élnlﬁliﬁ@%t!g%t{fférgncl%&%@ﬁné@ﬁ%%g' ble to
continue the cleanin Mor éover ere w appear nore portions where
the parti ciech thitdhe ﬁ"gclpmﬁloﬁlm dloaningris meeselse@f&csedinmm themumber ofi | | no

| onger be The di of, the spheri cal
particles ?fsﬁ%gir%g g‘%‘%ﬁ“@ ag%gwgtapég Gl?ﬁ%”?%ﬁef Fhey a‘eﬁ‘i acgr?gr}%eawngﬁ espect to
t he aver ageomtadstht eurfdob 0f ite tdrgdibbiuct @rigadehed. These spherical particles may

be organi c and/ g{l I.nor gani c partlcl es.. The use of 30 organi c and inorganic
particles can b&hagipmetsesiofths sph %‘?%E%I‘BBIG%&’@(PF"&P@BIYt%theﬁéng?l"—é'Qriﬂ-lﬁgor accuracy

of the;sur{age.Hfdofe d %sgeivmg? Eghﬁgoﬁﬁe&h&& ‘f'a a et[&{a?cbgp%“é ects to

be 5 renoved, the conditions orelgn o als for
or gani ¢ paptacmtaemnge mdl Oyde or:m@&sdnldrﬁﬁﬁdl @qesﬂ Ilfﬁﬁsld‘kﬁnct&'é a&Skdsikd. 1 um,
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layer arranged while, if the diameters are greater than 200um, the pitch between the
particles becomes too large and the cleaning becomes uneven.

20 In the cleaning layer containing the spherical particles and the binding agent, the
spherical particles are contained preferably at a ratio of 50 weight % or more and 80
‘weight % or less. If this ratio is less than 50 weight %, the cleaning efficiency drops. If
itis over 80 weight %, the pockets become too few and the clogging begins to ocour t00
frequently such that it becomes impossible {0 continue the cleaning. Moreover, there will
25  appear more portions where the particles overlap to form two or more layers such that it
will no longer be a single particle layer.
The size distribution of the spherical particles is preferably such that the ratio of
D10 and D90 with respect to the average diameter D50 is 1/10 or greater.
These spherical particles may be organic and/or inorganic particles. The use of
30 organic and inorganic particles can be appropriately selected according to the cleaning

accuracy of the surface of the target object to be cleaned, the foreign objects to be



i nclude ceram cs, glass and carbon. 5 The sel ection of the size
distribution and the range of dianeters of the spherical particles, the
rati o between the spherical particles and the binding agent, the thickness
of the cleaning layer and the material of the spherical particles nust be
made such that the effective contact surface of the spherical particles
wll be 70% or over when the cleaning tape is in contact with the surface
of the target object for cleaning such that the cleaning 10 accuracy can
be maintained at a desired |level. The surface of a target object to be

cl eaned suetmexedathemgmiitions ofi sucdi fofeidn, objects, epui MatepialSopbrgpeo phrtitles a

senm conduct.or, fer.qr the end surface of optical fibers is cleaned
accor di ng tl%CI?%éfb§oﬁsh@<§ﬂfFIé’hr.eSTFré’r?,SIS&'g?Wﬂﬁlyﬁ. e&ﬁF?SF’éanéléFl“WeﬁF%ﬁbﬁfﬁb a
cl eani ng t agensPbpoxy Réstnsi iL Alsin® An@PollBfbsifeh AR BteRhlstBEinb Hi‘étpaxgi%leECt for

cl eaning and_causing a relative 15 nbtion between the target “object for
cl eani ng aFlydeceranties, elass andsarbons the target object for cleaning is a

magneti ¢ hard di r gL he cleanjn of .i.ts surface is,carried
out by Fot at i ng THhaelselon 6 RIS aieluioh 8571 Sanef of ey o2 epps

cl eanj ng | ayiclesfth¢ tatio bbwaon tig sphg@iabfarfidlesand MvEBlhdifN a @t thEthidithdsaee Of
this magnei)l_ilc hard . di sk %nd rungi ng this cleaning tape in the direction
opposi te t BN aver prhthg matesiabed G seferical partisles paghbe mademek thet Gr

Accor di ng bffediive chiti@RLIFRR, lfgg%Fﬁ&rcfaa i9ks @ill%?){i‘)% &Cov'aﬁcvﬂeﬁ" KiegiRgtrate

and the surfaces of the fi ornmed sequentially on the surface of this

substrate PR eghiaetwith the syrface o thertarngetobjertlok cleaning shohiieat thebrléanaizi ng
film ggn &:u&J[c %ﬁ?geggﬂaﬂﬂadta??ﬁ&rh%ﬂ é:‘;te'ion process of the magnetic hard
pe o

di sk. 25 The cleaning ta f I'sTnverition can be used also in the
i nt ermedi at e pr Shessfase ofdf tatgeeolfjeadoibé tlemedsadess maghenc hire dBRANEGiE film

and the protective filmforned by a thin-filmtechnol ogy are cl eaned, for

exanpl e, t HeSERpelQnR %@‘%gg&t@d{af?w tg‘? Hideygfaceqf|ogtcal @gﬁlﬁil%ﬂ%d f or

renovi Ng almordi®d tophielifveaiie) S THOEIBthi i i e thin
difg to i 12?8%3&16@%& g}ﬁprﬁésf[% és)cgeagxg{gz%%égat?o

filmor substances that have becone tached. 1t can r the

process of YrHston gn dhrer sugfcaoett theitapent phiettdar leing‘rmd@a@imgﬂmﬁ!@tved on the
sur f aces of mbfien BetRedd @b Bredt bbjcft @?&egﬁ{ﬁ%gﬁmgﬁ#ﬁngta gr removing excess oi|
A of  $npot hi hg S

~conponents which have been used rface of the
| ubri cating | ayiithe thigesobjers Emtcleaningus & hegnatielhatdodisk, Goreexampleptic afeagingduci ng

a cl eani ngy i?sps%rfﬁger@ Chrried St by rotating the magnetic hard disk, pressing the surface of the

cleaning layer of the cleaning tape of this invention on the surface of this magnetic hard
disk and running this cleaning tape in the direction opposite to the direction of rotation of

20  the magnetic hard disk.

According to the invention, the surface of a magnetic hard disk substrate and the
surfaces of the films formed sequentially on the surface of this substrate (the magnetic
film, the protective film and the lubricating film) can be cleaned during the production
process of the magnetic hard disk.

25 The cleaning tape of this invention can be used also in the intermediate processes
of the production process. When the magnetic film and the protective film formed by a
thin-film technology are cleaned, for example, the tape can be used for the process called
burnishing for removing abnormal protrusions which appear at the time of forming a thin
film or substances that have become attached. It can also be used for the process of

30 wiping off unwanted particles that have accumulated on the surface of the substrate. It



a base tape nmade of a synthetic resin and a cleaning |ayer forned on a
surface of this base 5 tape. The nethod of this invention conprises the
steps of formng a cleaning |ayer by coating a base tape with a coating
solution containing an organi c solvent and a |arge nunber of spherical
particles in a binding agent such that the spherical particles are
dispersed to forma single particle |layer and hardening the fornmed cl eani ng
| ayer. The step of hardening the cleaning |ayer in the nethod of this
invention is 10 characterized as including the step of causing the

spheri cal gar furdpedee used fryvemevisg elsessil Coum!liﬁﬁg\vbi@ﬁ bavedreen oseddom and to

har den aggr, . ain re in.detail, it is a nmethod of applying the
spheri cal Blglrg?éh&%eﬂsl%(lg%a%%ﬁﬂ%F}e%gﬁ?uﬁl l?jée§‘er so as to becone dispersed in a

singl e parti cl e Theyeventiomfhrthér refited t@h elettidefphalicing b eleaiihe tape abmpiadidg Cl es
be containeqd at a ratio of 55 weight %or nore and 80 weight %or 15 | ess
of the sumPORSAIARE BagrnRfRgyaigetia resi and A sleaning fayentormed on asustacaptithisibase t he

bi ndi ngsagepk. TROFIHAg of BIAEHL i le ion of 25
wei ght %o?}%ess ir? thg céati%gﬂonggﬁh?%ﬁ&%?@é?ﬁgo@g{ ceﬂ%@zzlkﬁqg%&%? t he
coati ng sokeatingrs bastepewitl 5 cominglsblution corgaisbigen organ® sobantfande largasi on
becones togQ eat. i,n the hardeni rocess, the heri.cal particles 20

aggl omer at 8‘“% ot QA SPRS, Ic%lﬂagmﬁeé;%? Eﬁl'g{)ngﬁggmtsfl%ﬁ’ﬂ?ti?ﬁ@ef'c%é’ﬁ&gkfia’E?n. Even
when the dipasdd b Fbddsifgle ph€iclka@fer BAd Batetih®ihe formed clhigBlay¥.or | ess, if
the spherical particles are. 55 weight %or nore with respect to the sum of

the bindi ng agehte sipRiokhapdeapgdhs elganing,layer ip theqmethomheldhis pnvealiansispl ace

simlangy Ma&t&rﬁz@@ﬁ@{ﬁ%ﬁxdfﬁgﬂﬁ% a4l éfcfa%in%ﬁx% sgﬂé}ﬁﬁf ﬁé?tﬁcéeosl%‘ ﬁ{irﬁﬁiettf?e di sperse

in asingle particle layer.” |f the concentration s wel g % or over, 25
t he spheri eedtingseluiien odfoun spbioderden aggrsgated.e | ayer but nunber of pockets

anong the aggr es,0f t.h rticles,becones .small., The concentration

W eh respect ColtRaned Rareid el R E SRR Be soherfl IS I . °5,
wei ght f % ﬁcle%yie%;ager sand tc?lﬁbcmgale @Ebe&’edr)]fn d ﬁﬁiﬂe particle fltﬁ;et;@ﬂ@ﬁﬁﬁh préferabie @bt t he
sum of t i ndj ng agent. and t spherical particles in the coating

sol ution rr&'&?s er’z?g]dli’fg beg@ﬂ%@iegﬁtf%ﬂog? Béﬁ‘g’l‘% /‘b‘?f“.E‘WEaF ﬁ%wﬁgﬂf%@rtrarget
obj ect 15 0 §s 6 tRAAAH of the BRid a%_l%ﬁtrﬁﬁttﬁéép%n@ﬁca?ﬁmﬁ%%d&ﬁﬂ tRDPUBing abéht Pr esent

invention has the effect of €l ng capabl e of "renovi n? unwant ed "prot rusi ons
and parti chuskthe spherictl @agigles heee piotad congpigetiongtfj28areight Vo e lessrin thy coaidng as a
magnetic hgligigi sk and to clean the surface of the

If the concentration of the coating solution becomes 25 weight % or greater, its
surface tension becomes too great in the hardening process, the spherical particles
20  agglomerate in two or more layers at the time of their convection. Even when the
concentration of the coating solution is 25 weight % or less, if the spherical particles are
55 weight % or more with respect to the sum of the binding agent and the spherical
particles, cohesion takes place similarly and it becomes difficult for the spherical
particles to disperse in a single particle layer. If the concentration is 80 weight % or over,
25  the spherical particles disperse in a single layer but number of pockets among the
aggregates of the particles becomes small.
The concentration with respect to the binding agent and the spherical particles
may be 50 weight % or greater and 70 weight % or less and the concenﬁation of the sum
of the binding agent and the spherical particles in the coating solution may be about 20

30 weight %, depending on the type-of the target object to be cleaned.



target object without form ng scratches on the surface of the target
object. 5 Another effect of the invention for cleaning the surface of a
magneti c hard disk having a lubricating filmformed on its surface is that
it is possible not only to renove unwanted protrusions and particles from
the surface of the lubricating filmwthout form ng any scratches (or

m cro-defects) on the surface of the lubricating filmbut also to renove
excess oil conmponents fromthe surface of the lubricating film 10 The
effects of the invention described above can be realized by the production
met hod descr i beBeschaactarized e é@mﬂmgl abape thecesedi myerttion hhs the effoctrni on i s

par i ot s e RCq RS o P AT Rule pedfRish ad afiBL Bon e et P ayer

and the sptaegdt objectfar ctleahhfgSsumlﬂ behmagetis hafiatsisdas cRad the QuIFRRF #ce

scratches 15 have dity and can be dispersed in_a single |ayer
easi |y as {anget \9%@@%&‘%&“ %pnmgécragpggst Thige Sunf: fl‘fteloéﬁlqtéfgatp}ﬂ"@brl at el y adj ust ed.

|f sphegical panhidibasicthirifl B EddR it iid) Gl 5660 ﬁfét'l?iﬁgnetlt:%lt yrore, the
surface of the cleaning layer having t artlc erse |n a single
| ayer can bavingabibfitating ﬁlmiomﬂdemutstsprﬂa(WGs ﬁmmjeﬁr pcmfsxbbbm&dmlmp patdvecl es
contactin [LRGE of the. .t et ea n_ be

i ncr eased glé%‘g%t%#pr (‘?“tsi"lf‘ﬁ5 Bgmﬁlafﬁ EB@ tﬁ‘ﬂé#}ﬁgﬂ@ﬁ g{hp %‘&r@ﬁtﬂqg}/ﬁhﬁg‘%’rxg

Descri pt i oforming dng sammrgs:nlfdr@deﬂecusporaths@ﬁ&@mtdf@heﬂasﬁdaaﬂ@hhﬂ bevIRSf toa _
cl eani ng tape enbod%%lrg this invention is_a schematic diagramfor

showi ng a RCHSHE FrIgpanents fom @Fé‘&ﬁﬂcﬁef‘%@é‘l@f&%ﬂ&ﬁhﬂ his invention. Fig.
S 1 af exanpl erRi ohRaR 4RlineH LERLBAPITE baodiohibel Y it {; K;;)ﬁ'g tape of

this invention, observed by a scanning electron mcros Fig. 4
is an SEMmﬁ@géd@ﬁcrleQ\tal particl es havi ng random di arret ers with snall

and large parti 30. Fi of, the. surface of
a cleaning t apeﬁlf) r%dﬁql %g%e 3 rﬁ{n%& gﬂﬂ“&“ﬁ“’“ﬂ%ﬁ@ﬁ‘“ﬁ% b%lc‘g"g-ﬁﬁ Fheer‘f f@?ee%{ ron
ni cr oscopea sdit ﬁlngmaﬁrmlswﬂnspﬂiEi%al mele@mmh&:oawig aeat @fasdo b¢ gigpiritd ihape
produced in ﬁ 9 SEM i mage of the surface of
a cl eanin gsn? @51}, B%EE‘?E‘B&P q?iirg%(ﬂﬁg{lqs ch are shaped so as not to generate scratches
15 have good fluidity and can be dispersed in a single layer eastly as the viscosity of the
coating solution is appropriately adjusted.
If spherical particles which are uniform in size are used, furthermore, the surface
of the cleaning layer having these particles dispersed in a single layer can be made flat.
As aresult, the number of abrading particles contacting the surface of the target object for

20  cleaning can be increased such that particles can be removed efficiently.

Brief Description of the Drawings

Fig. 1 is a schematic sectional view of a cleaning tape embodying this invention.
Fig. 2 is a schematic diagram for showing a cleaning method using a cleaning
25  tape of this invention.
Fig. 3 is an example of image of spherical particles used for a cleaning tape of this
invention, observed by a scanning electron microscope (SEM).
Fig. 4 is an SEM image of spherical particles having random diameters with small
and large particles mixed together.
30 Fig. 5 is an image of the surface of a cleaning tape produced in Test Example 1

taken by a scanning electron microscope.



Example 3. 5 Fig. 8 is a schematic sectional view of a cleaning tape with
spherical particles not dispersed in a single layer. Fig. 9Ais a
schematic sectional view of a cleaning tape of Conparison Exanple 2, and
Fig. 9B is a schematic sectional view of a cleaning tape of Conparison
Exanple 3. 10 Detail ed Description of the Invention Fig. | is a schematic
sectional view of a cleaning tape 10 enbodying this invention, conprising
a base tape 11 made of a synthetic resin material and a cleaning |ayer (or
~polishing layer) 14 forned on the surface of this base tape 11. The

cl eaning | ayerFigd6 sas SEphanagealf thresutfacd 3 clédnhignaegeodiced i Ginghieod ayer ,
havi ng these spherical 15 particles 12 fastened to their positions by a

bi ndi ng aggﬁwmg?gsin) 13. The spherical particles 12, arranged in a single

layer, form a phigralsiah SEM imB80F 8AkEEee aQ¥datlingdda G ¥GiiRBd &ﬁrﬁﬁpﬁ@ egat es

so-cal |l ed pockets 18 (hereinafter also referred to'as poc arts) not
cont ai ni ng2#mMPleB. t hese spherical particles 12. These pockets 18 are

gener ated when i ] uti.on conprising.the s rical particles 12, 20
Phe biriai ng ageie 85 maRibeisre S BRnCAGR b 2hpehitd Gof PRE R e RIS S ape 11
and i s t hediggidedrin a tingledayet.nt 0 t he cl eaning | ayer 14 through drying and

har deni ng proceﬁsg@, as the  spherical particles 12 formthese aggregates
by the surface H&n¥t B SChepatissertianal igw of p gleaning tage pEFampatison Edempled f orm

A plastic 4 ishdFRIB i04 scheRl BRLb1 YRY I o Plafiflohpe dﬁgqu [ ;lat}ﬁ) se tape
11 25 because f? IS r%qﬁi réd té !Eae res(ffs?t ant §3£aqelnos?t egidgtlgEe a (ljé)? _
deformation due to a nechanical force which may act thereon during its use
(by hai’oi n Q}ﬂ 5ide tnh0 ned[ngee%to- resi stance) and also to be flexible.

Exanpl es ic filminclude pol yester resins such as

pol yet hyl ene t efigphis hattenertic pedtivhaltwidve bEa tleamphiapal @tabadithgxalsyet hyl ene
napht hal at.ev 30 pol ¥.0J efin resins sgch as &ol_yet hyl ene and pol ypropyl ene,
pol yst yrerl@,e"\?loﬂsfl% ISBE P RFIRPY ! mads of 2 syawietis rasumatgriad and @ 1898ing| cohol or

met hacryl gy @hiqolisRingRiybr) 19 FHRRAYMhAAAEBOLYGRTAMEbEF. TR dedilRCt i Cal
matter, however, it is préeferable to use a plastic filmof polyéthylene

t er epht hallayes 14das spheriead partiglss 1B avrangsd it singls lavss diaving theamsiiherieali n t he
is particles 12 fastened to their positions by a binding égent (resin) 13. |
The spherical particles 12, arranged in a single layer, form a plurality of
aggregates, providing between these aggregates so-called pockets 18 (hereinafter also
referred to as pocket parts) not containing any of these spherical particles 12. These
pockets 18 are generated when a coating solution comprising the spherical particles 12,
20  the binding agent 13 and an organic solvent is applied to the base tape 11 and is thereafter
formed into the cleaning layer 14 through drying and hardening processes, as the
spherical particles 12 form these aggregates by the surface tension. The pockets 18
appear scattered in a dotted form.
A plastic film made of a synthetic resin material is used for the base tape 11
25  because it is required to be resistant against breakage and deformation due to a
mechanical force which may act thereon during its use (by having high strength and heat-
resistance) and also to be flexible.
Examples of material for the plastic film include polyester resins such as
polyethylene terephthalate, polybutylene terephthalate and polyethylene naphthalate,
30 polyolefin resins such as polyethylene and polypropylene, polystyrene, vinyl



5 production of the cleaning sheet. Fromthe poinnt of view of the

mechani cal characteristics, it is preferable to use as the base tape a
plastic film having bending elasticity of 500kg/ Mm®2 or nore and 2000kg/ mMm®
or less by using test piece of 1nmin thickness by a test nethod according
to JI SK6911 (Japanese Industrial Standard). 10 These is no particul ar
limtation on the thickness of the base tape 11 but it is preferably 5m or
- nmore and 100m or less, or nore preferably 10mor nore and 75m or | ess.
According to this invention, spherical particles are used as abradi ng
particl es fpotychlatité,agrybresine hevigmpadpyieyiaicchnidorenatesssyl @ldohalaspeient s at t ached
to the surface of a#;irﬁ:et 15 object and al so very small unwant ed

pr ot r usi onSPPBPIREEY ql é‘rbé)ﬂ?tF%ce of the target object in order to renove
such foreign objscifadies wateeIoweldr, # HRERRABIo ase ¥Fhiticd mVETy smal |

pr ot rusions g,b trimmng the surface of the target object) w thout
gener at i ng POSE {eeﬁ@éﬁﬁbﬁ»ﬂﬁﬁ@as&h%b@amm@ew%@fgﬁea&@n{w@bnw %ach spheri cal
particl es : ol to this invention 20 include organic :
parti cl gs ??Odg‘ré%ﬁ i nﬁ‘ggﬁ{é@y et'r esins, crosslinked pol ystyrene resins,

mel am ne resi ns Frqpntrgloint eSview,of dpargchamsdl mharacterdstics, asis peefanide to use as

pol ycar bonat es nd jnorganjc.particles of ceramcs, ,glass and carbon.
Spheri cal gl?ftfaf%‘%ggagla@t“iﬁ@ﬁhﬁvﬁg%eﬁgmgIe W‘Wgoeféﬁﬁ%?mgr PO #Hi% i nvention
for reducRogKghtmpesieidbyl sing @kt ﬁiwemfmﬁ@mr@tﬁm§bfat&me&ua haoriief the
target object and 25 attachnment of pieces of particles broken off during

the cl eani ByI3KeREsdappgesedpdusyiel Spdadls  onto the surface of the target
b et o Dty A : ( . .
0D] eCt 49 The se gg%dfg{‘rhdg)ﬁarﬁ&ﬂ@rqinﬁtaﬁ@goh gg:rtgﬁ%ﬂxe%s BALL 'bgée‘?%)e' ﬁo‘#ﬁ?ﬁﬁse surface

appropriately a to the requir eani ng accuracy

of the tar getferaliy Spin drandre and tdpador ledsgor hok@rdfarably) 10pisortmorband 2¥mwved and
the condition of such foreign objects. 30 Exanpl es of the bindi ng agent
(resin) 13°§Pf§ﬁlm in Fig. 1 and serving as the coating agent for fastening

the spherical pagtdrghgso this inVerdibg, HhafRi patidayRE uééﬂ?siaﬁﬁﬁﬂ@ pakldsqyer) 14

include therpoplastic resins that are generally used for a polishing tape
with fixedctiBroadpisignpbiscisandsxcashell gerspanchisgtiachsyl tosthe surfeeeiof e targati ns,

o ot 58, SERRAIE0L0 ok LTk LA chelGAiat iy V1ol bl
object in order to remove such foreign objects and excess oil components as well as very
small protrusions (by trimming the surface of the target object) without generating
scratches during a cleaning process.

Examples of such spherical particies to be used according to this invention
20  include organic particles of crosslinked acryl resins, crosslinked polystyrene resins,
melamine resins, phenol resins, epoxy resins, urea resins and polycarbonates, and
inorganic particles of ceramics, glass and carbon.
Spherical particles are used for the cleaning according to this invention for
reducing the possibility of forming scratches on the surface of the target object and
25  attachment of pieces of particles broken off during the cleaning process as foreign objects
onto the surface of the target object.
The selection of organic and inorganic particles is made appropriately according
to the required cleaning accuracy of the surface of the target object to be cleaned, the
foreign objects to be removed and the condition of such foreign objects.

30 ‘Examples of the binding agent (resin) 13 shown in Fig. I and serving as the

coating agent for fastening the spherical particles 12 in the cleaning layer (polishing

10



resins. 5 The cleaning tape of this invention can be produced by using a
coating solution conprising the aforenentioned spherical particles and

bi ndi ng agent (resin) and an organic solvent and coating the surface of
the base tape in a single |layer. The spherical ©particles are suited al so
for the coating to apply the abrading particles in a single |ayer.
Spherical particles with average dianeter of 0.1 gm or nore and 200gm or

| ess are i0 used but those with average dianeter of 0.5mor nore and 10m
or less are preferable. |If the average dianeter is less than 0.1m the
particles dryendt iidnds thergoplasid esins tadbas igeeralfyarsedfor hfpolidhingatusy wigle di anet er
is greater sh he ot her hand, the |nterval S . betwe t he
unevennessﬁﬁ%@%@&@\g@rﬁaﬁ%h&ﬂ?eﬂ%eﬁﬂs’ e eI glegion !Pf'@m(‘f]l‘aé‘g‘?ﬁ]i“}ﬁg | ayer
becone t oordsaisgiafraRd ligRharddiBid reHias, tvis%l@ ﬁglﬁ%ﬂﬁhm@?eéi&%& Sfxtubel offeg has
the effect of 15 increasing the nunber of scratchés. The thickness of the
cl eani ng IE‘;ﬁH}S is preferably 1.05 tines or nore and 1. 3 times or less the
averagesdi amet e ess .than 1.05 tines
the average di gﬁéle%épﬁgfﬂjgﬁgﬁgg&ﬁ “ar tpm(#uce& B¥ Hsén%%lﬁoeaélf’%&q’fub%e

bet ween theotpmmmgﬂheafoaﬂnlentmhed s}maztwamgameileslandimdiﬁg@gmwrbﬁ&)lahﬁ agi ent, the
spherical particles begin to drop Of%ftﬁ%g the 20 nunper of_ particles cones

to i ncreas8Eae spiRentapd coatingdhg surfaee 3¢ 2ps 19 p swgledpyer. a@’éﬁ‘r%%ﬂcahl anet er
of the sphgiriciel aahidddiRor R cbitthgab ASsly R MbradidiSARI& ik %@in§1%3£§e!rc' es corme

to overlap in two or nore |layers, the ‘unevenness I ncreases si nce the
nunber of ef f ecBphedicalportisttisivthrvetage Hmeten vE8. 1 im atewore ask200erortlés asur f ace

f th | tacts,.th f th bject. to b
ol eancdl ¢ IR el A Sumgreiand dbiiady IS magratanbie
nmet hod of BRI Mebe dRentR 3t leQéJth%’b‘!hhloﬂxe@@ﬁch db8t ﬁa@@%rs ﬁ?lenpﬂh%l% es

di spersed therein, a blade coater gravure coater, e coater
reverse rofdrcecdéﬂieraverage d:[ambtecm@rmte;r thanla(lﬁanmoﬁtheaniﬁieﬂnd thedmengiscoat er, a

curtain coater n el ectrost coat nd el ectric depositing

coating O%%é B YOCNRETS ‘{)r'ngdBarH’B]FﬁB‘H ojs ? é)g theyqlganipedast ity of
the coati nigecailetsd Iéfgelaﬁdi‘%@ryadéjdﬁ%iaﬁﬂ:l@%ﬁrﬁﬁ% ?ér@d\béd B0 \as SRS e o9f the
coating sojutiqn is preferably within the range of 5-200cps for the

pur pos® of Ingicasing Ye mymbproissréshesal particles in a single layer. 11 If a
coating sol uti OfhothichncPBie CRanRRF s ??et@?a K69 04 iR thAdLAg 3GGRL 1S not

used, the binding agent may t| a applred to the I'n order
to obt ai n o lewsdhg average dlameter of the spherical particles. Ifit is less than 1.05 tlmes the

average diameter of the spherical particles, the adhesive force between the particies and

the coating solution becomes insufficient, the spherical particles begin to drop off and the

20 number of particles comes to increase. If the thickness is more than 1.3 times the average

| diameter of the spherical particles, on the other hand, the spherical particles come to
overlap in two or more layers, the unevenness increases and since the number of effective
abrading particles comes to decrease when the surface of the cleaning tape contacts the
surface of the target object to be cleaned, the cleaning efficiency is adversely affected.

25 ~ As for the method of applying the coating solution having the spherical particles
dispersed therein, a blade coater, a gravure coater, a knife coater, a reverse roll coater, a
cast coater, a kiss roll coater, a spray coater, a curtain coater, an electrostatic powder
coater, and electric depositing coating may be used.

When any of these methods is used, the viscosity of the coating solution is

30  adjusted appropriately. The viscosity of the coating solution is preferably within the
range of 5-200cps for the purpose of dispersing the spherical particles in a single layer.

11



simlar to that obtainable by using a coating solution as descri bed above.
When this nethod is used, spherical particles with diameters within the
sanme range as described 5 above nay be used but this nmethod is particularly.
preferabl e when particles with average dianeter of 50m or nore are used.
The cl eaning tape 10 shown in Fig. 1 can be produced by a nmethod as
described below To start, the binding agent and the spherical particles
are m xed together and after 10 this mxture is stirred, an organic

solvent is added to this m xture of the binding agent and the spherical
particles to obifd¢vating sedutiongathspheoticah particlgs mived spither bindihg pgent isabes

di sper sed. i g..:3 4:S an exanpl.e. of | 0 hetical parti,cl.es observed
by a scannlu?légf’ gﬁeebgl%dr %age%%?yﬁeclgggilféﬁ%ﬁ twgyﬁ}?seﬁl{rblpo%rgo? PR T&8 ut i on
is filteredimibr kathaeobidignbOgNisingse @AdeslsoMiidntsideicsibdbatiors] WhsRk§ i on i s
being stirred, and an organic solvent 1s further added to it until a
desired | Biftiodds uspflspberiqal pardcleewith dipmeteropithip thesagsapngsgs descubsdon.  Next ,

this coati gehvaQhiii ' ' : DA3E it (shown
in E g el beBed GuRR el ol LBRAR phot eI il erede (G
t o pr oducedmnetar afibdgn ot mpze :vf udedi s i nvention as shown at 10 in Fig. 1. 20

In the above, a onventionally known bindi ng agents may be used as the
har deni ng agent %ﬁg{ﬁ% t@%r(ﬂﬂﬁ %&g'rlé‘éﬁl %meiﬂ‘?é"fiﬂ’é@éf‘?tg‘i’fbasrdéﬁr%ﬁi
reactive rggh®s, violet |ight-hardening resins, electron beam hardening
resins, visible_light-hardening resins and their m xtures. Exanples of the
organi ¢ sol vent Te patt, he hindmgagent and cheuspberical pardelessare mixes! togathepand afte5

hyl et hyly . . I Uch I I,
or opandl . Ut FLRRE (e AORERRu P LERRLE P TR e BB o

met hyl acethetspherizalparticlade bbfaim a fesinsblusior hadies e dphcioplrmapidlesatpetd, et hers
such as digthylether, tetrahydrofjran and glycol dinmethylether, tars
(aromatic ﬁ@n%\lfsaqne‘?’f?mﬁ d’rfbtﬁ@%Of§Bf&?¥wﬁlsp%ﬂMé?W?®%% ‘%EIE’R‘WIEne, and
their rrixtﬂlli@ssc(,g@(sEMpr der that the spherical particles can be easily

dispersed in a single |layer after the coating solution is applied, the
coating sol uti oNexthafisr thiheesimselntion it filtered, 8 bawlening peenp igasded whidsthisr e

cont ai ped Wiihhoh@sR ?scﬁeil{gostﬁ'l}ag, ant %%ﬁ'gaglrbesoweﬂpiis AuRIEM.a 30 uh&fsa SRpgl 1 cal
level of viscosity is reached to obtain a coating solution.
Next, this coating solution is applied to the surface of the base film 11 (shown in
Fig. 1) and is dried to be hardened. This is slit into a desired width to produce a cleaning
tape of this invention as shown at 10 in Fig. 1.

20 In the above, any conventionally known binding agents may be used as the
hardening agent such as thermoplastic resins, thermosetting resins, reactive resins, violet
light-hardening resins, electron beam-hardening resins, visible light-hardening resins and
their mixtures,

Examples of the organic solvent that can be used include ketones such as acetone,

25 methylethyl ketone and cyclohexane, alcohols such as methanol, ethanol, propanol,
butanol, isobutyl alcohol and isopropyl alcohol, esters such as methyl acetate, ethyl
acetate, butyl acetate and isopropyl acetate, ethers such as diethylether, tetrahydrofuran
and glycol dimethylether, tars (aromatic monovalent hydrogen) such as benzene, toluene
and xylene, and their mixtures.

30 In order that the spherical particles can be easily dispersed in a single layer after

the coating solution is applied, the coating solution should be such that the spherical

12



particles at a ratio of 55 weight % or nore and 80 weight % or |less and the
organic solvent is added to this m xture of spherical particles and the

bi ndi ng agent (a solid resin) such that the concentration of this m xture
is 25 weight %or less. 5 Wth the mxing ratios thus adjusted, the
spherical particles in the applied cleaning |ayer can nove within the

| ayer during the hardening process (by heat, wultraviolet irradiation,

etc.)) to becone solid while form ng aggregates. During the hardening
process, furthernore, the surface tension of the binding agent operates
such that pdrtcles ardicomgaiagrbwith respebs td the garn oé thedimslimgagehieand pheespheradal par ti cl es

10 and the_spheri.ca or m not I q ates .but also a single
particle I ?es’ﬁ&rﬁtﬁ‘f%st ‘f’?@&ﬁf?‘&&%ﬁ?@ ‘X%&ﬁfgéo ?Srﬁng%et?{ga%%se tape. In
thi's proceggvent Radperteahis mlﬁﬁf&ﬁlsﬂhﬂﬁalﬂﬁﬁm@nﬂﬂfﬁ biRdhg hgehe@ selifesin) exi st
di spersed in_a dotted form between the @gat es of the spherical

particl es. S‘Jchﬂﬁﬁ@%&ﬂ@@“@‘@@ﬁﬁ@ﬁﬁééﬂ%&ﬂ?“@l Yaprtlessy espect to the sum of

the binging age@ﬁth%mﬁw%ﬁaﬁg ARLRAEA, (RABR LA ed IRBLPPREN! r all on wi L h

respect to the organic vent avor a range descri bed
above, t heclsthtgllap&tlcammow ofithi th@lafyed during tlmh lspdenseg ppacesa®ytheatf orm a singl e

particle I and rt|o th ov I i Jlayers come to be m xed, as
shown in F‘ll awgletﬁnﬁd 8’?1 e&’rsstf)yﬁ ‘ﬁgl%énﬂ‘ﬁqlﬁ%g EERREAFSt he t ar get Obj ect to
be cl eaned becpime thehsdédadp ﬂod&alﬁmﬁ&nﬁ@&%ecbumcet@nﬁdn&thwaﬂﬁl the

surfaces of target objects such as a mag netic hard disk, its su strate a

nmagnet i c HRESEL ORSrAiesSuelE thetithe bmdﬁﬁtﬁgélﬁltel’qulﬁ%g@hefa@r%ﬁqﬂéeoﬁﬁh%r&a&%ﬁ%r and a
|| AUl Ay Yiaiadhe A @ﬁéalg&%gfeg RS ol B ReBMElEC Ao iR @DLAEL | S | eaned

by pressing a cl'eanin nt1on descri onto the
surf ace ofbechmingmtgegly distared irathd forovofithe base tapar frethis (6cesh ]ﬂEECIDOGhﬂd t he

2 agnet RGP AR R e GO LTI PPIR Mo 9 BT pellest g o7 '

exanpl e, idggrepitek aﬂﬁe\épﬂdmcalhﬂnidmrl cating filmmay be cl eaned, as shown
schematically in Fig rotating the ma%netlc hard di.sk 30 in the

direction of ar f&hﬁrrﬁm Ofpsd’é@é‘iah@arflﬂés With respect &t the gam of therhinting agratanfly of t he
cl eani ng {8pgHAcApaklalS ot YRR ARaAR SitRCbsphE (SHE bARFICChIvbAG, b i cat i on

filmof this magnetlc hard di sk 30 through a contact ler 13 21, and
runni ng tmvghlmﬂyaﬁavwgblﬁameﬂ@scnhed #hovdi the splictival padigtes 59 f%lHOdiﬁﬁPﬁSGﬁ@om te to

the as to form a single particle layer, and portions with overlapping layers come to be mixed,

as shown in Fig. 8. In such a situation, the contact with the target object to be cleaned
becomes less than ideal.

20 According to this invention, the surfaces of target objects such as a magnetic hard
disk, its substrate, a magnetic head, end surfaces of optical fibers, a semiconductor wafer
and a liquid crystal panel are cleaned.

The surface of a target object is cleaned by pressing a cleaning tape of this
invention described above onto the surface of the target object and moving the target

25 object and the cleaning tape relative to each other. .

If the target object to be cleaned is a magnetic hard disk having a lubricating film
on its surface, for example, its surface with the lubricating film may be cleaned, as shown
schematically in Fig. 2, by rotating the magnetic hard disk 30 in the direction of arrow R,
pressing the surface of the cleaning layer 14 of the cleaning tape 10 of this invention onto

30  the surface of the lubrication film of this magnetic hard disk 30 through a contact roller

13



direction of rotation of the magnetic hard disk 30 showmn by arrow R A

cl eani ng tape enbodying this invention was produced as follows by using
materials shown in Table 1 below. 5 Table 1 Miin conponent Content (weight
% Abrading particles Crosslinked acryl spherical particles 70.0 Binding
agent A 22.5 Resins Binding agent B 3.0 Binding agent C 4.5 (Coating
solution is obtained by m xing the abrading particles and Bi ndi ng agents A,
B and Cwth an organic solvent.) (Abrading particles) 10 (Average

di anmeter= 10n) Product nane: MBX-10OSS produced by Sekisui Kasei hi n Kogyo
Kabushi ki Khiagé amn(ngxibls algemdg tapetl8in-thg nfl;re@mdh@wn hyaow Meppositege dduced by

Soken Kaga sha Aver r= 15 Product nane:
MBX- 2H pr o u%:ceggg§r P SUI eﬂé@%thcwr‘%gﬁ§gb elﬁ‘%(%k i sha (Bi nding agent
A) (Ml ecul ar V\ﬁlcgiaﬁmgta%B c0B0dyify fiiatediditias ByodateddRTolivaxiiagthgby Toyo
Boseki Kabushi ki Kai sha Bi ndi ng agent B) 20 (Mol ecul ar weight = 17, 000)
Pr oduct na‘i’i‘éte“Bfﬁls BoraBleddRrd®® by Toyo Boseki Kabushiki Kai sha (B| ndi ng
agent G Product nane: | BarnockD750 produced by Dai N ppon Inki Kagaku
Kogyo Kabushi ki Kaisha 25 (Organic solvent): Commercially avail able

met hyl et hy_'Lli.ig_ll_one Test Exanple 1 (single |aver of spherical particles

o .Nv\i- ar [ IATETE- Y
wth aver age ctiatreter—i Oty Main component Content
(weight %)
Abrading particles Crosslinked acryl spherical particles 70.0
Binding agent A 22.5
Resins Binding agent B 3.0
Binding agent C 4.5

(Coating solution is obtained by mixing the abrading particles and Binding agents A, B
and € with an organic solvent.)
(Abrading particles)
10 (Average diameter = 10pm)
Product name: MBX-10SS produced by Sekisui Kaseihin Kogyo Kabushiki Kaisha
(Average diameter = 5uum)
Product name: MX-500 produced by Soken Kagaku Kabushiki Kaisha
(Average diameter = 1jum) ,
15  Product name: MBX-2H produced by Sekisui Kaseihin Kogyo Kabushiki Kaisha
(Binding agent A)
(Molecular weight = 23,000)
Product name: Byron 300 produced by Toyo Boseki Kabushiki Kaisha
(Binding agent B)
20 (Molecular weight = 17,000)
Product name: Byron 200 produced by Toyo Boseki Kabushiki Kaisha
(Binding agent C)
Product name: 1BarnockDD750 produced by Dai Nippon Inki Kagaku Kogyo Kabushiki
Kaisha '
25  (Organic solvent): Commercially available methylethyl ketone.

Test Example 1 (single layer of spherical particles with average diameter 10um)

Cleaning tapes of Test Example 1 were produced as follows.
To start, specified amounts of Binding agents A and B and the organic solvent
30 were prepared and placed in a tank. While Binding agents A and B were stirred,
| spherical particles (crosslinked acryl particles with éverage diameter 10pm) were added
as abrading particles and stirred for about 30 minutes to produce a resin solution

containing spherical particles. Fig. 3 shows an image of spherical particles by a scanning

14



Cl eani ng tapes of Test Exanple 1 were produced as follows. To start,

speci fied anobunts of Binding agents A and B and the organic solvent 30
were prepared and placed in a tank. Wile Binding agents A and B were
stirred, spherical particles (crosslinked acryl particles with average

di aneter 10m) were added as abrading particles and stirred for about 30

m nutes to produce a resin solution containing spherical particles. Fig. 3
shows an i mage of spherical particles by a scanning 14 el ectron m croscope
(SEM . Crosslinked acryl particles with average di aneter D50 of 10m were
used as t helesipdremicrascoma(SEM)| €5omatinkedheiyl patizies it bvdrdpetdianeteeBsEerch t hat
the ratiosg,of D10 ang Dﬁ%fv%th l{espect to D50 were 1/50. Next, after a

di sperser WARM LYo a8 Hepsphsricak naptichessand thelr sizscdisiribrtion s spelythatdhes 5

| nsi de Ui gatfosF 016 GhHDOOVith FosdOitd Db Yer'fiSo.used o remove foreign obj ects
fromthis resin solution. Next, a hardening agent (Binding agent C) was
added whi | e t hi Yextesftar asidpatseomas wsed tostuifficiendly dispersatheaphdrivgl mofialés on was
produced by addi.ng an organi ¢ sol_yent t hyl et hyl ketagne) untj] a

speci fi gd X‘SP?%@‘EW?Q&{W q%gvae Om“ﬁhﬂ%&gg%%%&? %{OT‘H@‘ pRissthirem thisnt ent in

t hi s coati pgirs@ldiiohon was the same as shown in Table 1. The concentrati.on
and m xing ratios of this coating solution are shown in Table 2 bel ow
Tabl e 2 Cont ent Nexted hardemigg @ent @hndiggegagh€) Mps addod sdiile thip@sinisoluéien

(crosslink A r:cal rticles) 7 Binding a ent ,A 22.5 Binding
agent B 3. ggis Y ﬁfd%l]u°r‘i‘5‘ﬁ§%°e@?°“d”%ﬁﬂ§°%}°§‘gﬂ¥ 8&(@1@ %gcﬁgané?f%ven& Next, a
reverse co@hethylethsl kesem) istilacpécifibecohvédtacon velofR0Vomeisiyicheg Ty eght hal at e

(PET) filmof thickness 25mwth this coatjng solution. The thickness of
this cdhti fgent gi Bs oating soletion;wag fasssemsras shewr Bakaoleg- ¢l ot h) was about 40m

The concentration and mixing ratios of this coating solution are shown in Table 2

below,
Table 2
Content (weight %) Content (weight %)
Abrading particles
(crosslinked acryl spherical particles) 70
Binding agent A 22.5
Binding agent B 3.0 20.0
Binding agent C 4.5
Organic solvent 80.0

i5
Next, a reverse coater was used to coat the surface of a polyethylene terephthalate
(PET) film of thickness 25pum with this coating solution. The thickness of this coating
solution (the thickness of the coating cloth) was about 40pm.
Next, a drying furnace was used to dry and harden the coating solution which had
20  been applied to the surface of the PET film so as to form a cleaning layer on the surface
of the PET film. The thickness of the cleaning layer after the drying process was about
11pm.
Lastly, the cleaning film with the cleaning layer formed on its surface was cut to a
specified width to obtain the cleaning tape of Test Example 1. Fig. 5 shows an image of
25  the surface of this cleaning tape of Test Example 1 taken by a scanning electron

microscope.
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Next, a drying furnace was used to dry and harden the coating sol ution
whi ch had 20 been applied to the surface of the PET filmso as to forma
cl eaning layer on the surface of the PET film The thickness of the

cl eaning | ayer after the drying process was about 11m Lastly, the
cleaning filmwth the cleaning |layer fornmed on its surface was cut to a
specified wwdth to obtain the cleaning tape of Test Exanple 1. Fig. 5 shows
an imge of 25 the surface of this cleaning tape of Test Exanple | taken
by a scanning el ectron m croscope. 15 Test Exanple 2 (single |layer of
spherical particles with average dianeter 5m) Cl eaning tapes of Test
Exanple 2 were produced. Ceaning tapes of Test Exanple 2 were produced

i dent i cal | Test Bxanipded (single layewofspherivat particlesvish averagedigmetes 8 spheri cal

- - h ) a -
particles of average dia [oamwere used as spheri cal rticles and
Phe  coated t i QRADE @ THE R £oiiBEroed CiedRBE BhE YR e
t hi ckness WBfaniple2 skeraiodi@ed idR)Edallghé eadifietagésydMTEsTE:QEHES] wRsptabgut 6m
Test Exanpl e 3a£)5i ngl e | ayer particles with average dianeter

. . _ 1 m 10
Cl eani fy tsppericabpartieles ofisvenepe diamels Spmprese uesdas they pherighpartiglesangrtherest

Exanmple 3 &..produ i,dentical.ly. to gl eanin f Test le 1
except t ha‘%"\g%%ﬁ%@f“é gﬁ Ocﬁg% W?@P%garh?lg%‘\’}%sr %’é’ 8%@@#@‘?%?&%8\%@?@68 Seg@i rﬂgs t he
spheri cal 1$%grtaﬁgﬂt§§d@ﬂ%ﬁrb&sgq,§§@cq)utglm]pkness of the abrading particles was
about 4m e thicknéss of the cleaning layer after the drying process was

about 1.2m 15 Conparison Exanple 1 (conventional tapes with nmulti-|ayer of
AWA with a g j, 8 ing. i

wer e produced—creatitit Conpat soft Exattpt € e

identigal |y to @by tagestodTRs: F¥amps] wheddtheed. Cl2AigxeRplof ThaExanmgienar y
(non-spherjcal) alumpna (Al203) particles with average dianeter, 1 mwere

used as abt¥Werewgedyssd identieally frcleaningtapgsed Test Examples! Giceptitbat sphcsigring
articles : i | L4 s li%&ﬁ j articles
\F/)vi thr andJ’rfa?%‘l%aS?rgth‘ér S%@@@h%@gﬁ%@% ‘gsﬁéé"é{?f“@%ﬁ%’gy sone%g?rﬁp% éebg%d\aer e

produced. thizkndsk efihe abratinp@artivfes was about 4pm. The thickness of the cleaning layer

AL

after the drying process was about 1.2pm.
15
Comparison Example 1 (conventional tapes with multi-layer of AWA with average

diameter 1pm)

Cleaning tapes of Comparison Example 1 were produced. Cleaning tapes of

Comparison Example 1 were produced identically to cleaning tapes of Test Example 1
20  except that ordinary (non-spherical) alumina (Al;O,) particles with average diameter

1pum were used as abrading particles and the coated thickness of the abrading particles

was 6pum.

Comparison Example 2 (multi-layered spherical particles with random diameters)

25 Cleaning tapes of Comparison Example 2 were produced. For Cleaning tapes of
Comparison Example 2, the average diameter D50 of the abrading particles was 2um and
the ratios of D10 and D90 with respect to D50 were about 1/5, the diameters having a
broader distribution. In other words, as shown in Fig. 4, small and large spherical
abrading particles were randomly distributed. Cleaning tapes of Comparison Example 2

30  were produced identically to cleaning tapes of Test Example 1 except that the coated

16



Conmpari son Exanple 2, the average dianeter D50 of the abrading particles
was 2mand the ratios of DLO and D90 with respect to D50 were about 1/5,
the dianmeters having a broader distribution. In other words, as shown in
Fig. 4, small and | arge spherical abrading particles were randomy

di stributed. C eaning tapes of Conparison Exanple 2 30 were produced
identically to cleaning tapes of Test Exanple 1 except that the coated 16
t hi ckness of the coating solution was about 80m The thickness of the
cleaning |ayer after the drying process was about 20m Fig. 6 is an SEM
i mage of tdhikaess bathe codiing solution wagaticiip 80h 0 dUketlickesCofMba kiessing ldzsanpl e 2.
Fig. 9Ais a schematic sectional view of a cleaning tape produced in 5
CbnparlsoﬁﬁE&ﬁﬁnkﬂngpﬂhavﬁwgabwﬂﬂpwand | arge particles m xed together.

Conmpari son Exa e her._cal rt| | e v e
di anet er 51Arr)ripl lﬁﬁf’%}v{ %ﬁfhe xate ﬁaﬁﬁg é \%e/\egrﬁé}tﬁ)r%ﬂ u@%‘d
d eani ng tRpeHIOD. Figoomasd ﬁﬁ&n&mrwdmanM@r@am@ﬁﬁugmiaepdﬁlnbadqal ly to

cl eani ng tapes of Test Exarrp e 10 except that th age di aneter D50 of
t he abriadi‘heapatisen Exasp a&sh%fmgawﬂmé yeaPpaHeles okse %@@r -of the coating
sol ution was about 40m The thickness of the cl eaning layer after the
drying process was about 11 gm Fig. 7 is an SEMimage of the surface of a
cl eani ng t@Gqepgisonleadple A (Goltibhyersd spiexiaat|plarichs “ﬁihrmrenaw dismofer Hlmm) cl eani ng

| ayers of the ¢l eaning t s of, T and_ Conparis s ar shown in
Table 3. Fig. dBefEngfa @‘g &?&f‘?‘&’e‘g’@ﬂ OnFPTRATE 08‘1? ?feé‘P pe of

Conpar i sOrC&R{gdHbE ERarthl B vRREISotiERY idHbdllyh @feakiing Rk SOTd f‘Ez?anﬁ}Jlé“la| ity of
| ayers. Tabl eﬁdel arraeﬁt’i\f)er di stftlrobutl (;n of 0 D10/ %S%EDQO/ [8)50 Thi ckness of

coat ed10 abixa@ntrﬂ@t teraverzkediametsk DOA of the abfading pExElgs|vers _ﬁum‘(ﬁnﬂ/twomlw 11 Test
Exampl e 2 / 50 5 t Exa 1 5 rison
Exaggl el ?60%1‘3 %mgéBﬁ’% 05%3%? Jré g"%}"%ssf pegle Soh: 3 son
Exanpl e 3 éteﬁ-fh% dHiRg ﬂ[%cgs@ v@s%@&ﬂtﬁgp&apﬁs’? of an 1N nRREE SFIRDRK 2808 £xanpl es

were used to conparé
cleaning tape produced in Comparison Example 3. Structures of the cleaning layers of

the cleaning tapes of Test and Comparison Examples are shown in Table 3. Fig. 9Bisa -
15  schematic sectional view of a cleaning tape of Comparison Example 3 with spherical

particles dispersed in a plurality of layers.

Table 3
Diameter distribution of D50 D10/D50 D90/D50 | Thickness of coated
abrading particles (pm) cloth (um)
Test Example 1 10 1/50 1/50 11
Test Example 2 5 1/50 1/50 3
Test Example 3 1 ' 1/50 1/50 1.2
Comparison Example 1 1 1/50 1/50 6
Comparison Example 2 2 1/5 1/5 5
Comparison Example 3 5 1/5 1/5 11
20 Cleaning tapes of Test and Comparison Examples were used to compare the

surface conditions of magnetic disks (removal of protrusions and particles and presence
or absence of scratches). Glass substrates of 2.5 inches in diameter with a ground (base)
layer, a magnetic layer, a protective film and a lubricating film formed sequentially

‘thereon were used as the magnetic hard disks.
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surface conditions of magnetic disks (renmoval of protrusions and particles
and presence or absence of scratches). G ass substrates of 2.5 inches in
dianeter with a ground (base) I|ayer, a nmagnetic |ayer, a protective film
and a lubricating filmformed sequentially thereon were used as the
magneti c hard disks. 17 As the conparison test, five of such nmagnetic hard
di sks were cleaned by using cleaning tapes each of Test and Conparison
Exanpl es under the conditions shown in Table 4 below. The surfaces of the
magneti c hard disks (or their lubricating filnms) were cleaned by using a
cl eani ng devi ceAathesb@parison tdst,dive 3f fulth dRlgaEtid IR dislls Wtk etch@AMNGBindz Tape
Bur ni sh; Prooduct nunber: |ALTB-100TC, produced by N hon M cro Coati ng

~ Kabushi ki ®efupgippeseash of Teskanddeqmepnainon Braseples undesthe coditians shevasior e by
contact r wha ) . i d of

t ape 200rr$r’1t %1)1%%? glod egg ?ﬁggﬁegﬁgﬁlgl@ g%%%?‘gfdl &Fﬂglg@%ggﬁbfl:é%ﬁ%ofp&é%ﬁ?rgct on

t he surf acedeated biiasipg odlireridg dbdemisshovmreFiged (Rradict naned Adto-ddmdagj ng

particl gs)ri.s £xplained. The resyl he co ri.gon.test_are shown in
Tabl e 5§ ]I:J’anrﬁ]%u S@aﬁ}?‘ﬁ’ﬂ @gne@ém;@d%@r%ﬁ:ﬁ%@ffm R rGEHPE ace)
(nunber / suKiagkiki Baeka)( %9 Test Exanple 1 10 20 75-85 Test Exanple 2 5 10
70-80 Test Exanple 3 5 8 70-80 Conparison Exanple 1 148 175 60-70 Com
arison Examle 2 45 58 40-50 Com arison anple 3 50 106 50-60 15 As shown
in Tabl e 5py4id gani ng tapes of Test Exanples 1-3 have significantly

Rotational speed of disk 600rpm
Pressure by contact roll 120g
Hardness of roll rubber 25 degrees
Feeding speed of tape 200mm/minute
Cleaning time 3 seconds
10 The condition of contact on the surface of the produced cleaning tape (contact

area of abrading particles) is explained.

The results of the comparison test are shown in Table 3.

Table 5
Particles Scratches Tape contact
(number/surface) (number/surface) area (%)
Test Example 1 10 20 75-85
Test Example 2 5 10 70-80
Test Example 3 5 8 70-80
Comparison Example 1 148 175 60-70
Comparison Example 2 45 58 40-50
Comparison Example 3 50 106 50-60

15
As shown in Table 3, cleaning tapes of Test Examples 1-3 have significantly

different effects compared to cleaning tapes of Comparison Examples 1-3 regarding the

remaining number of particles and the number of scratches. Even regarding the contact

area of the tape, cleaning tapes of Test Examples are seen as having larger contact areas

20  than those of Comparison Examples.
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different effects conpared to cleaning tapes of Conparison Exanples 1-3
regardi ng the remaining nunber of particles and the nunber of scratches.
Even regarding the contact area of the tape, cleaning tapes of Test
Exanpl es are seen as having | arger contact areas 20 than those of

Conpari son Exanples. 18 What is clainmed is: 1. A cleaning tape conprising a
base tape nade of a synthetic resin and a cleaning |ayer forned on a
surface of said base tape, said cleaning |ayer conprising a binding agent
and spherical particles dispersed in said binding agent in a single
particle |ayer, said single particle layer in said cleaning |ayer

cont ai ni W¥hatismelaisieddsirt s scattered in dotted manners, said pocket parts
cont ai ni ng none of said spherical particles. 2. The cl eaning tape of claim
1 wherein said spherical particles have a surface density of 50% or nore
and 80% or less dyrleaiing tane paarisirg 8 Hpse irRednade e a sygthefiptesi) @ ng t ape of

claiml \Ahea@émngsayérfehﬁ@dﬁbmg sUANES o ARt Paskhhs B8RITIeamHgalydrs 1. 05 tines or
nore and 1.3 tines or |ess of the average di aneter of sal spheri cal

particles. @MHNgA @aﬁma@gwat@ldo‘apheﬂ%ﬁ' H?TCWS!SEPW‘%Q&? teid pindimg@genbarti cl es

are 0.1 m of, 5 JREIE p%@iea%?‘ é&"d élﬁ@é phAicki AR IiREaid Bleating I6Jcf adtitaigingape of
claim1l wherein said cl eani ng tF%jy . containing said spherical particles
PURS 18g

and sai d bi PRAKRGPIFeRitered in RETS SAKERACKS! RRAlS CPBIRENGAONE of gl o of 55
wei ght % or sdiRFigaidBricRQ, Wwei ght % or |ess of the sumof said binding agent
and sai d spherical particles. 6. The cleaning tape of claim1l wherein said
spherical particles have a size distribution such that the ratio of D10

and D90 with resn%tcléa%rrghsp@&%@&m wﬁér%ﬂﬁa@d spRBichipartitiddwaveange from 1/10
to 1/50. 7. The cl eani n%gta pe of claim 1l wherein said spherjcal particles

are or gani cSUrEsa/eRsI D% P praranddles or Ieas e sald st sAIqRasa ity a
cl eaning tape conprising a base tape nade of a synt het| c resin and a

cl eani ng | ager formed on a surface of said base tape, said
. The cleaning tape of claim 1 wherein said cleaning Iayer has a thickness

which is 1.05 times or more and 1.3 times or less of the average diameter of said

spherical particles.

4. The cleaning tape of claim 1 wherein said spherical particles are 0.1um or

more and 200um or less in diameter.

5. The cleaning tape of claim 1 wherein said cleaning layer, containing said
spherical particles and said binding agent, contains said spherical particles ata
ratio of 55 weight % or more and 80 weight % or less of the sum of said binding

agent and said spherical particles.
6. The cleaning tape of claim 1 wherein said spherical particles have a size
distribution such that the ratio of D10 and D90 with respect o the average

diameter D50 is in the range from 1/10 to 1/50.

7. The cleaning tape of claim 1 wherein said spherical particles are organic

and/or inorganic particles.
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met hod conprising the steps of: form ng said cleaning | ayer by coating said
base tape with a coating solution containing an organic solvent and
spherical particles in a binding agent such that said spherical particles
are dispersed to forma single particle layer; and causing said spherical
particles to nove inside said coating solution to formand to harden
aggregates. 9. The nethod of claim8 wherein said spherical particles are
contained at a ratio of 55 weight % or nore and 80 weight % or |ess of the
sum of said binding agent and said spherical particles, and said binding

agent and sai d spherj cal articles have a total concentration of 25 wei ght
%or |ess if sai d\BBRPHRGPOEHEING 8ileapg tape comprising a base tape made of a

synthetic resin and a cleaning layer formed on a surface of said base tape, said
method comprising the steps of:
forming said cleaning layer by coating said base tape with a coating
solution containing an organic solvent and spherical particles in a binding agent
such that said spherical particles are dispersed to form a single particle layer;
and
causing said spherical particles to move inside said coating solution to

form and to harden aggregates.

9. The method of claim 8 wherein said spherical particles are contained at a
ratio of 55 weight % or more and 80 weight % or less of the sum of said binding
agent and said spherical particles, and said binding agent and said spherical
particles have a total concentration of 25 weight % or less in said coating solution.
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