MOLD CLEANI NG SHEET FI ELD OF THE | NVENTI ON [ 0001] 5The. present
invention relates to a nold cleaning sheet to be used at the tine
when a nold surface of a nold is cleaned. BACKGROUND OF THE | NVENTI ON
(0002] 10In a process of encapsul ati ng sem conductor devices with a
resin through transfer nolding, resin nolding work using a nold is
usual ly perfornmed over and over again. Wth increasing in nunber of
repetitions of the resin nolding work (nunmber of shots), contam nants
such as conponents havi ng oozed out fromthe resin, burrs and dust
accunul ate on nol d surfaces OHMOADWSLEBANRYE 8HEETa surface of a cavity.
Such 15 contam nants give rise to reduction in the ability of nol ded
articles to be released at the tinme of their renoval fromthe nold,
rougheni ng of the surfaces o I s and so on. Thus the
nol d surfaces (including the%gﬁﬁfgggigﬁgpﬁ%hégéfty) conme to require
cl eani ng every ngﬁ nunber of repetitions (nunber of shots) of
nol di ng work. [O0003] 20As a nethod for cleaning nold surfaces, the
met hod of usi NG TRe FRsEhtGhRARMNEIARA6 T HAT RERAG RHAP AP B udE o the iy
Patent Document 1 Or 2). Such a nold cleaning Sheet 1s, as shown In
Fig. 14, awkineaholdsetitdiongmdidibeleinetii ke base material 1 and a
plurality of belt-shaped nold cl eaning nenbers 20 fornmed on one side
or both sides (one side in Fig. 14) of the sheet-like base material 1,
and aligned in parallel with 25 clearance between nei ghboring
nenbers. , At the time ofBACEGRORMYPDHOFIHRHMNVENHOMDI d cl eani ng sheet
i s sandw ched bgtween upper and | ower sections of the nold, and in
this 1 state, ld is clanped. Thereby, the nold cleaning

menbersg, 20 of the | eani n heet are,charged int.g cavity. Al
This (e, the B o Waftof,of bBRANE NerBlc e ISt difoct B, 3t Yirol,
nei ghbor i ng o8l hamh : |

cl eani ng merrberso20%2%?7%@%%?W%@nﬁﬂ%ﬁgﬁéﬁﬂgﬁ%g%ﬁﬁ Fe
cavity. AngaihieaWith ifgdadingGn hemie of &ank B Bt 6RirBmSlaing 3 dre humeese by
the contam nants on the surface of the cavity are nade to adhere to
the nol d chegntogameatie ssch23. colbpeteal iaing doaed oml fors tiRaRkinghehestd | S
renoved fromthe nold, and the contam nants, together with the nold
cl eani ng AusHysrumyge oy wold surfarrstafr fnobinnetablyns |sdrfmerdfac eavityt hBuch

surfacg of the cavity). £0004, 10Pat ent Docunent 1: JP-A-2007-196586
1 contamunants give rise to reduction in the ability of molded articles to be released at the

time of their remaval from the mold, roughening of the surfaces of the molded articles
and s0 on. Thus the mold surfaces (including the surface of the cavity) come to
require cleaning every given number of repetitions (number of shots) of molding work.
[0003]

20 As a method for cleaning mold surfaces, the method of using a mold ¢leaning
sheet has been proposed (e.g. see Patent Document 1 or 2), Such a mold cleaning
sheet is, as shown in Fig, 14, a sheet including a sheet-like base material 1 and a
plurality of belt-shaped mold cleaning members 20 formed on one side or both sides
(one side in Fig, 14) of the sheet-like base material 1 and aligned in parallel with

25  clearance between neighboring members, | At the time of cleaning of a mold, the mold

cleaning sheet is sandwiched between upper and lower sections of the mold, and in this
1



Pat ent Docunent 2: JP-A-2008-132759 SUMVARY OF THE | NVENTI ON [ 0005]
15Al t hough those nol d cl eani ng sheets have ensured satisfactory
renoval of air fromthe interior of cavity through the clearance
formed for air renoval as nentioned above and thereby have gai ned
superiority in property of charging nold cleaning nenbers 20 into
cavity (cleaning property), they have suffered winkling and war pi ng
in some cases. Wien a nold was cleaned with such a nold cl eaning

sheet, there were 22 casles v&mr% tPe tgi %rféi ons of the npld_cleanjng
sheet came %% f4F Fokh &y tlagped hd iesb thf Mol clsaring manthsrsndf) af leeBAidng
heet ff i ng.qJ th d d dat i [
Shect Ul SSSRe IRl 00 I aHELL G803, tIBLE REGMLIEL.Sagiadali g ©
resul ting 'cﬁﬂﬁ%g&%n%%%kﬁ%bagshaéﬁ%g&&h cfeakd %engﬁ}?ssﬁ), faln% éhe mold

ci rcunst ances, the presen ntors ve been tryirng to a cause

for the wicklhihg eheiberstADeoWRIMBIfN0up ASouBhdie e ﬁlteribf"@f]: @E R2RH  ARY BBLOr S

have found that the cause consists in shrinkage of the beit-shaped

mol d cl animdding tsherforn?d ial sactga tsiheition, | viRgb thn ebnthensdid b kRgerfaeRENnds
e.g. on the size, the shape and the constituents of the nold cleaning
menber s 20 theNsvity arpawidé tcadhiesg, to tlivemed elkeuitg mexmbats A0s' Thdreadten the isold
that, although the making of the nold cleaning sheet is carried out
by nol di ngelsEning heetis ranved fomibemelds andobe rentaninants, fogethsr with &etmolg

resin conposition into_belt-shaped, nold cl eaning nenbers 20 on one
si de or boFI?ia’E“? g S%(E@res%‘gé{‘ﬁ?qdfﬁ‘énH’éé’é’lﬁ‘rﬁ{@?sa@ef}‘rf%%é’f fgicadtpess

remaining in thﬁo&ﬁiu' tant nold cl eaning nenbers 20 after renoval of
the nold cleaning sheet fromthe nold gives rise to shrinkage of the

bel t - sh@ped nol q’a&hﬁﬁéﬂuﬂﬂ:nﬁﬁ@ﬁ@%@fgkﬁqg their length; as a result,

wri nkl 1 ng and warping occurs int nol d cl eani ng sheet. [0007)

The invention hagicheRseutRee?:iTR-ALDGN-BDb74dhese circunstances, and an
obj ect of the invention is therefore to provide a nold cl eani ng sheet

whi ch suffers neither winkling nor warping and has a hi gh cl eaning
property. 15[ 0008] In order to attain the object above, the
present invention rel ates SIMMARNODF FWEAYVIENGTON( 1) to (5). (1)A
nol d cl eaning sheet_ for cleaning a nold having a cavity which has an
opening in a sh Qﬁg%f an oval or a quadrangle, 20in which the nold

cl eani sheet i,nel udes: . .
9 Altﬁoug \those mold cleaning sheets have ensured satisfactory removal of air

from the interior of cavity through the ¢learance formed for air removal as mentioned
above and thereby have gained superiority in property of charging mold cleaning
members 20 into eavity (cleaning property), they have suffered wrinkling and warping
in some cagses, When a mold was cleaned with such a mold cleaning sheet, there were
20  cases where the dimensions of the mold cleaning sheet came to fall short of the mold
dimensions or the mold cleaning sheet suffered bending. In such cases, there ocenrred
degradation in the property of charging the mold cleaning members 20 into cavity,
resulting in insufficient cleaning,
[0006]
25 Under these circumstances, the present inventors have been trying to find a

cause for the wrinkling and the warping, As a result, the present inventors have found
2



a sheet-like base material; and a plurality of belt-shaped
nol d cl eaning nenbers fornmed on at | east one side of the sheet-1ike
base material, formed from an unvul cani zed rubber conposition or a

t hernosetting resin conposition, and disposed in a pattern that the
plurality of belt- 25 shaped nold cleaning nenbers are aligned in
parallel with a clearance on the base material, each of the
nol d cl eaning nenbers is cut into a plurality of blocks in a

ot orval s et e CORGNR R O SR S reY BT BT Gee SR of
t he bl ock £ { I bet.

nei ghbor | nd b iachth EREE stngab O fReehdTie o 8 ke POREI B oSt
is 0.1 M Qhe HR{EcIEMhd HofBlrs 20! Offord BRRARa ﬁfe{br&fené f?x‘?ex{f%’dﬁﬁc{hﬁ%ﬁ;ng

menbers, a cl earance Between nei ghbori*ng nold cl'eani ng nmenbers

direction afat!diough theWnsltie OF tehRoli0ilhnGlCRENY ARIFRCHS r?'gsxnaeﬁlg an
smal ler than 1/2 of the wdth of the nold 10 cl eani ng nenbers and not

| ar ger thamntliemnisdedtibbef canymsitioh dr £ themmisagngeRbaompodioh nbeba-dhapedof
the mold cleaning menbers is 1 nmor nore and not larger than 4/5 of
a breadt h ofold tleaniprmemigers 20 tohene aik oy both 2idehef the Batetlikabise gnatehiekt,
according to (1), in which the sheet-like base material is a cloth.
15(3) The niicEmelisEe irera2iang & the sesuitant myld deaping mempergzOcitet fgmoral of thei s
o arie RG] ang Liheks. . 06 & DOMOISRL 20 Lo o aniibed",
Seshr oo, FRSHPHERRISED s s yngts v RSB B A B
mat eri af iﬁmﬁyﬁk@ﬁk%gm&p an enbossing treatnent.

[0007]

The invention has been made in view of these circumstances, and an object of
the invention is therefore to provide a mold cleaning sheet which suffers neither
wrinkling nor warping and has a high cleaning property.

15 [0008]

In order to attain the object above, the present invention relates to the following
ttems (1) to (5).

(1) A mold cleaning sheet for cleaning a mold having a cavity which has
an opening in a shape of an oval or a quadrangle,

20 in which the mold cleaning sheet includes:

a sheet-like base material; and

a plurality of belt-shaped mold cleaning members formed on at least one side
of the sheet-like base material, formed from an unvuleanized rubber composition or a
thermosetting resin composition, and disposed in a pattern that the plurality of belt-

25  shaped mold cleaning members are aligned in parallel with a clearance on the base

material,



[ 0009] The present inventors have repeated a study of how to prevent

t he above- nmentioned nold cl eaning sheets, each of which has a
plurality of belt-shaped nold cl eaning nenbers aligned in parallel

wi th cl earance between nei ghboring nenbers, 25 from becom ng wri nkl ed
and war ped whil e making use of their high cleaning capabilities. As a
result, the present inventors have di scovered that, when each of the
bel t - shaped nol d cl eaning nmenbers is cut at predeterm ned intervals

in a longitudinal direction thereof to forma colum including a
plurality of bl ot%R ofdhe imnid Giearing Jeemlsis ishwt ieferralwality of Plocks in a

one i 10s et irten o e ool Searige HiEbEP SERE GRUEAL VEA R o
in shrinka i i : we have repeated a study on the
appropri at gﬁgﬁﬁ@g%%%ﬁﬁgﬁ%ﬁ%%g{%rs of the bl ock-shaped nold

cl eani ng menber Seaci\sr e bSSWIHas o IdAEHIRHR 2 ﬁawtggmﬁmf ound that, when

adjusting the length of each block to fa in a range of 3 to 50

nm andsbesi des,a elefratfk iBGvesH QSERIMERg DRICHE BIthe @bIBMRAGRINENPIRGH Sl 2
colum including the plurality of blocks to have a dinmension of 0.1
nun or nor ef ledkanist 0.1 angerr mivarantihie not ddrfer tBarod Witk ofothe medle atdanigy
menber, further adjusting clearance between nei ghboring ones of nold
cl eani ng nameS, al igned in their width direction to have a di nension
not smaller than ‘}/2 of .a wdth of each mol d, cl eani ng nmenber and not

| arger than a wiediFrEee berhemisizghberingmolycleraingarembering dirariompf e

dj usting the. wdth h mold cl.eani tq.h i i

of 1" or "R B 88 dndl  ERSTe B PRS i ALE e b el s st raa
i f TR £, | |

(Poct e idingithiols idd bl el B ol vl PUBm M o BaMARRA Bog .

correct, neithemmNAdbe 8 rdf cIWREdY REmBEE I Smbdbrihiére TRE HoChGRM N
sheet and the cleaning property is also Inproved, thereby attailning

t he i nventd/pofa (@D RO bpenifpe fpicaseing. mol d cl eani ng sheet, a
plurality of belt-shaped nold cleaning nenbers are formed on at | east
one side of a ski®et - | Theemdld skeamng erecbdccadtbgan (1) pih whidoiké eheat-lledbase
intervals in a_longitudinal direction thereof to forma colum

i ncl udi ng B&EHakisA §19%)- of bl ocks, and the length of each of blocks is

o ustgd Lo Tol LW U4 e Langendl 210,20 T 0B BEM s e
e s C 0Bl SR ST Hi ok and | essened. hereby i1
becoming winklg§  The mold cleaning sheet according to (3), in which the nonwoven
fabric 1s a spunbond nonwoven fabric.
(5) The mold cleaning sheet according to any one of (1) to (4), in which
20  the sheet-like base material is subjected to an embossing treatment.
[0009]
The present inventors have repeated a study of how to prevent the above-
mentioned mold cleaning sheets, each of which has a plurality of belt-shaped mold
cleaning members aligned in parallel with clearance between neighboring members,

25 from becoming wrinkled and warped while making use of their high cleaning

capabilities. As a result, the present inventors have discovered that, when each of the
4



and war ped. And besides, in each colum of the nold cleaning nmenbers,
clearance is formed between nei ghboring bl ock-shaped nold cl eani ng
menbers in the colum. Thus, such clearance, together with cl earance
bet ween nei ghboring ones of nold cleaning nenbers aligned in the
direction of the width (previously known cl earance), 5 can be used as
cl earance for renoving air at the tinme of cleaning of a nold, and
contributes an increase in amount of clearance for renoving air.

Mor eover, e bet ween. nei,ghbori ng bl QC s in each col.u
i ncl udi ng t}ﬁg B ﬁle?ﬁm%P‘BE‘P%m ‘g""ﬁ&f B’?ﬁ@ Hﬁ*\?’é’ag %l%?%ﬁ“g%ﬂof

member s angEALE s ef%’f‘t SEPEL AR el f ﬁ%ﬁﬁ%@%%ﬁa@ F
10 cl eani nghdREheN %tré’éséﬂ@ﬁ‘é‘mj JBH—%' ' 0
have a di nension not snall er ng@% 1713%&' ‘?é 1{1&3} h%dt%og’%wggdk

cl eani ng nehdped oA iftGntiled, B0 shild@ BmbRth¥biKs, WheBRERRIOH 1f LIRARAARI
menber; as a result, the air renoval is perforrred appropriately, and
this apﬁr ofirdchiesedai Furtherpwahaveaepeatead sidy lon it «ppPfidieasd catectizddadi ng
and war pi ng, brings about inprovenent in the property of charging the
mol d cl eanpiigrs1d the hissk-shapad oaldivleting menhbémr t Aep resaliy this boveators bave
|rrproveme%g cl eani ng property. Further, the width of each nold

cl eani ng that, whenadiypting theglengtlyaf epchiblosk i falh withimarrarge ofdrie 58 man,not
| arger tha t he oQpeni, n&gwof t he cavi tlxq havi ng a

f the.b dt h of
shape of aancgéfgidoﬁﬁd%’gﬂlé : TB SIWEH R GRAeR0E PIRCKS JR A LR HBHE the

Cleant hg mEEEDorbbds ] B puipqdton B0 Aok ok RaPBbt skl R,
show exgel bewt nﬁ@d &lbwngaxherhﬁé@ﬂlhﬂ& jmfsnﬁg;]a%m@ biat%:&f hé?%hb%%@é(ést&?n ‘o

and cones to excel in property of chargi
cavi ty (clmallicgninkemeiteys)aligfdian theltaiMth du@@tioﬂto have a dimensionidif Emﬁlb:?
sheet-1i ke base nmaterial is a cloth, its surface is rough, and

t her ef or e th8a tArofiampidtve eaflf mold cmefanmgaimnben gnd he lagdrdhanl £efdtoor cach
menbers. Thus, adhesion force between the sheet-like base materi al
and the nolplaldcqleﬂamgn@ewh%e% frthamivae ediveting thevddth ¢foagRmold cIeamng

When t he cIotg‘?I s, a fahric ,including long fibers, or a nonwyv
fabric in BEPb{e bes Tmensiqnofd e R5AES anchhotdaiger dadys of g bisadsh of

e, (B B R ORBR O R A R Rt el SRS
2 pobond AT AE Rl MHAS by OGRSl coBREC R, DRBNBL e PR, °

| acki ng i nocelirk @€ tHeQRdH RRARE Ehobt Bid ﬁ@@fdﬂﬁﬁ@%@%ﬁ;@h%& ﬁ? Ak ﬁaereby
absorbs and relieves the stress inposed t1 nme of at ol ding;

as a resuldtaintvigehd mbertionr esi sts sheet rupture at the tinme of heat
nmol di ng. And besides, the fabric causes no sheet rupture at the tine
of peeling fronlQ#16bl d (denol di ng), and makes peeling (denol di ng)

wor Kk si rrpl e and_easy. 15[0014] Addi tionally, when the

sheet A0 ke baselnticarssant meldsqlesningt heett o phuralisyiod eli-sigped emidrelaening
since the sheet-li ke base material can al so have a re@ﬁ%h surface, it
shows an &} ass%fe- ITR§ eetaté?astaﬁ%eﬂﬁrﬁ % pheetidiedbase augieniad e ik it
and can str thenahelon of eet.-1j ke e materi al othe
o oo R PRV Bk Bpest SR TREeR B RPN ne ading &

plurahty of blocks, and the length of each of blocks is adjusted to fall within the range
of 3 to 50 mm. As 2 result, shrinkage occurring in each of the belt-shaped mold
25  cleaning members can be distributed among the blocks and lessened, whereby it

becomes possible to prevent the present mold cleaning sheet from becoming wrinkled
5



[ 0015] Fig. 1 is an oblique perspective view show ng
schematically a first enbodi nent of the present nold cl eaning sheet.
25Fig. 2 is an oblique perspective view show ng schematically a

second enbodi nrent of the present nold cl eani ng sheet Fig. 3
is an oblique perspective view showi ng schenmatically a third
enbodi mrent of the present nold cl eani ng sheet. Figs. 4a to 4e

are draw ngs show ng schematically various exanples of a shape of one
fil f | d,cl b vvh fi I . I

per pendi cul 2 Waree” KA befigT Ehcreh arioer ool of a%ﬁ@ﬁ%ﬂ#&@gﬁﬁ%ﬁe
nb al |

Vari ous exdmeadearen kbt SR AR ARG SIMLPRSRIRTR Vi e,

nmenber, whitgfls, piuef | ddrdnge, SEEIhr nwﬁn Eleﬁf&ﬁc@b&%eﬂ Q&Eﬁﬁ?ﬁ%tdﬁé Q@l rPold
dlrectlon of the nold cl eaning menb Is a

vi ew showi ﬁgaﬁﬁ@ﬁﬁﬁﬂ)bx@&&bﬂedQﬁQhe%if’d&ﬁbrﬁopﬂmaw@tlﬁ(@&ﬁ'ohél?Rn&ﬁ: &eérbz%p of
nol d cl eani ng nenbers. Figs. 7a and 7b are plan views show ng
schemat b caktny be kel ae gleaphesfoo tensovitigs pio s theotimp aift ddaningf offobld, and

cl eani ng menbers. Pigs. 8a and 8b are plan views show ng
schemat i caPerigiesern docaeast da agoust of slearshaei fm jemovieg rainf Morkaver, the

cl eaning nenbers. 15Fig.. 9 is a plan view_show n%tq schematically a

further exgﬁﬁﬁ@ﬂﬁmﬁeﬂ%%@fwg Shocknin eashh cdpmpiolpdingehe plutplifeefijdocks
Figs. 10a an an vie hovm n sch mat.i ca til rther
exam es of R e Rt B 0T G R PaeP LA gees Bt wids of daoh
Fi gs. I I ot her,

exanl 65 of° W%Ihﬁs%%%@?. 2R MUEE (RO REOEIE Aot Bl & motd
Figs. ifa &@uwhdemahbord ﬁﬁgﬁh&%&éﬁ‘%ﬁrﬁ%&&ﬂﬁ@%&ﬁﬁbd ¥ HRE 'a%erﬂwﬂq{ot
exanpl es of a shape of one profil cl eani ng menber

profile i ssnsalentlian 122 pf ﬂi&emﬂﬁrq&‘eﬂdi ﬁﬂlcﬁd&ledr@mgt Ih&nb@%ﬂtnuﬂlaﬂgfﬁr than the
direction of the nold cl eani ng nmenber. Figs. 13a to 13c are
drawi ngs shigli o cedhermdd ickahihy membeguss at tesult, ethargl emovhl BSpafshede
of the other profile of a nold cleani ng menber, which profile is seen
ina pl aneapaw@ﬁgteltmm thisgPprapiatsair wmowe: saunled Withine opwirignes Waninisting

menber . 4 is an obligue perspective view show ng
schematic aﬁ]nfi))vaﬁplﬂg é}ﬂ%gﬁg c91t RSO GRE 81 lgf: @mp%oé ¢hagging t%e mol cleanmg

15  members into cavity, and further contributes to improvement in cleaning property,

Further, the width of each mold cleaning member {s adjusted to have a dimension I mm
or more and not larger than 4/5 of the breadth of the opening of the cavity, having a
shape of an oval or a quadrangle, and hence the opening of the cavity, even small in
size, is fifled only in part with the mold cleaning member; as a result, the present mold
20  cleaning sheet can show excellent ability at removing air from the interior of cavity, and
comes to excel in property of charging mold cleaning members into cavity (cleaning
property) accordingly.
[0011]
When the sheet-like base material is a cloth, its surface is rough, and therefore

25 can improve effect of anchoring the mold cleaning members. Thus, adhesion force



DETAI LED DESCRI PTI ON OF THE | NVENTI ON 5[ 0016] Next ,

enbodi nents of the invention are described in detail on the basis of
the drawi ngs. [0017] Fig. 1 shows a first enbodi nent of the present
nol d cl eani ng sheet. The 10 nol d cl eaning sheet according to this
enbodi nent is a sheet for use in cleaning a nold in which cavity each
havi ng an opening in the shape of an oval or a quadrangle (a
rectangle or a regular square) are fornmed, and it has on one side of
a sheet-1ike base_materi al a plurality of block-shaped nol d

cl eani ng nﬁ%‘?’rwg e el i?a%?aaﬂéterlﬁloﬁﬁ b nmaldc slepning) memhsey can be
conpositicn&é%%ﬁﬁégernnsetting resin conposition and di sposed 15
regularly imrows dnd colums with cl earance a and cl earance b. Mbre
specifically, irw&ﬁgknnld cl eani ng sheet according to this

enbodi nent, each o he belt-shaped nol d cl eani ng nmenbers 20 of a

pr evi ous| y- knownwheh dhé kRENING fﬁdaﬁeiholgﬁgg 16Ho9fibebét) o si;wcitv@ﬁgaﬁic%g

I8
, . . ! r, & I
the | ongitudinal direction of the nol eani ng nenber 1 nto

pl ural i By @hrtiohleg karfask rdughticas of & HicoekkeHagamaned (ﬂoﬂlﬁbé@ﬁ@s appropriate

nei ghbori ng bl ocks, and a colum 20 including these blocks is forned.
Mor eover, @hdcoreactyiahd i boforees plassdiile tknalirahecffovb bflarchean thgmokntbaning ( a
di mrensi on of each block in the longitudinal direction) is adjusted to
fall withi fepwesagpganae aidwmed. to 50 mm the cl earance a between

nei ghbori ng bquﬁaEin each colum including the plurality of
bl ock- shaped nol ]eaning menbers 2 is adjusted to 0.1 nmor nore

and not | arger tﬂﬁf&o%@,ewﬁ\énd Qnénv%veg ‘?‘ngrxlicqg)la(*jspL(l::nlb%f'nié1 Lt?rgavoven fabrie, such a

10 nonwoven fabric is relatively lacking in directional property of tensile strength and
easily absorbs and relieves the stress imposed at the time of heat molding; as a result,
the fabric resists sheet rupture at the time of heat molding. And besides, the fabric
causes no sheet rupture at the time of peeling from a mold (demolding), and makes
peeling (demolding) work simple and easy.

15 [0014]

Additionally, when the sheet-like base material is subjected to an embossing
treatment, since the sheet-like base material can also have a rough surface, it shows an
increase in effect of anchoring the mold ¢leaning members and can strengthen adhesion

of the sheet-like base material to the mold cleaning members.

20
BRIEF DESCRIPTION OF THE DRAWING
[0015]
Fig. 1 is an oblique perspective view showing schematically a first embodiment
of the present mold cleaning sheet.
25 Fig. 2 is an oblique perspective view showing schematically a second

embodiment of the present mold cleaning sheet.
7



25 menber 2, the clearance b between nei ghboring nold cleaning
menbers 2 in their width direction is adjusted to be not smaller than
1/2 of the wwdth X of each nold cleaning nenber and not | arger than
the width X of each nold cl eaning nmenber, and the width X of each
nol d cl eaning nmenber 2 is adjusted to 1 mmor nore and not | arger
than 4/5 of the breadth of the opening of the cavity, in the shape of
an oval or a quadrangle (smaller one of the oval's or quadrangle's

di mensions from side, t.o side).. The 5 dispqsition.of the nold cleaning
members 2 in a paE et Skl oM PAREHAY OHEY | SORinRseRIRAY, & BF ne

i nventi on. eﬁ%gﬁikjeﬁﬂﬁlﬂllé’ rggfg%rb{)lg%%ﬁggﬁ&{eg@ent , each block is forned

overall so as to have 'ke a donme in a plane

per pendi cul ar t OFi?ﬂ @a k@ BGhek Uehisds s%\ﬁg%%éhgﬂaﬁc[&g? %%l%uégﬂgé%pges of a shape

specifically, in the nold cleaning s accor
ermbodi ment of & profi b ® moRkbEMRingbenthed, WA reRE [t &l thw @6k Bmdihuar

cl eani ng nenber 20 al ong the Iongitudinal direction of the nold

cl eani n§ nimthe fongitdinah dipkation bf thy nmold didantigameniiel cl ear ance a bet ween
nei ghboring bl ocks, shrinkage the |ongitudinal direction of the nold
cl eani ng menber Eigg faeo feoarefrawings shovingschémativallihyasioks jxampleatios & shapat ed
anong t he 1g bl ocks, which |eads to control of shrinkage in_the
overal | noP8tE o8 Pieg s pfcemoldmiaging srembsr, whichorretlerippasn &t ¢ olang elongihen

upsizing o he.ml d .cl eani sheet, is carried out for the purpose of
i ncreasi ngghﬁﬁ%{@lfﬁpgidlrff Oﬁl??g"r‘?él?"?gblﬁmgtﬁrﬂ%‘?l?cﬁg the length Y of each
block to fall wghin. f fr.0 occurrenge of.

wri nkling and vvaIIrI%lg]nglgSI |Q%l%ﬁglgﬁoﬂ%a“@ge%%%%n%gﬁg8%’?’1&?‘%\9%ﬁlt agposiion

Addi ti emal patterd droupId Biganthebabdys. of nore 20 effective
wri nkl e-and-warp prevention, it is appropriate that the length Y of

each bl ock be wiFidsi fa tzh@ 7baig plaafviéwsOshohbhd &héatitally O besidiases 4 he
height -1 of the block is adjusted to fall within the range of from
1 to 5 nm dispositidi patteyn efaseld clep@ifd @kmberst her, the nol d cl eani ng sheet
according to this enbodi ment has, as 25 nentioned above, the

cl earance a for g Beenk8h ave plghiswsniowingcichematicalie othon grampdésnef] a
direction %f each ”qu@Fl gn#ng menber 20 in addition to the

cl ear ance BPOFEPHRENF Fﬂﬁ SEFHRE BEMBET®| eani ng nenbers 20 in the

directjon of the. w f the . nold cleani ers 2 as.in.the.
previ oiu% y- knomﬁlgfmr%ﬁ%ggﬁlé‘g ﬁ%alggﬂ@estchﬁaélgagﬁ %f%%‘?"%&ﬂﬁér%%ﬁmﬁ he
cl earance ﬁ@xﬂ%f%ﬁ&éaﬁﬁ{%l&?o are adjusted to fall within the

f or egoi ng @%ﬂges, respecfive f%'whereby appropri at e- and- cor r ect
removal of air Figs50athailoneedlant v ORI schdnARNGR! fuAndiRksnpiand
the appropriate-and-correct renoval of air coupled™wth the

wr i nkl e- ardadisppsitionepaeatiod moitbdemingtmepstays. t 0 bring the nol d cl eani ng
sheet into close contact with the nold surfaces of a nold, enhances

t he property of Fighallgiand liberawhdvicive amiwing sehwiveticll othet exanepléstof,a and
provi des inpraovenent in cleaning property. 10[0020]

Fur t helOnpriéspositien patermsif gncdd deaminggnemhsst according to this enbodi nent,

the wi dth of eagh g&ld c| eani ng, menber. 2 | s adjfsteﬁ to have a
di mensi on of 1 hHA-dr2 Hol4s 28HdaWBes Faerdne schempaticallsvagious etberisrampienolof

e opem gl Hne Btk 4ol 50005 Sher Pkt U TR
I i i i : lt, th

onLY " PR D T N0 WISy B LB L L0

air fromthe ingegiig) tﬁBc%?é’drE%inﬁéﬁﬂ ; exéﬁc@fﬁ]{aﬁ@o&&%i&ﬁ ¥ &

charging nold cl éaning nenbers into cavity proper

accor @isnglayhapeRE ket btafile sNembkefahiaR kRmban 981 Apdfe iwedt f 2fi1ak t he
bl ock is fro§12/5 to 4/5 of' the bread?h of the o&%ﬁpng of tﬁ? ©

cavity, i nlohpehedtrairediof] dimctmmalf i@mdd cleaning member,
8




20 quadrangl e, fromthe viewpoint of the charging property.
Additionally, the wdth X of each nold cleaning nenber 2 is adjusted
not to exceed 50 mMm from the vi ewpoint of reduction in shrinkage of
the nol d cl eaning nmenber 2. [0021] Mreover, in the nold cleaning
sheet according to this enbodi nent, the 25 clearances a and b between
nei ghbori ng nold cl eaning nenbers 2 are fornmed in a grid pattern,

whi ch nakes it easy to cut the nold cleaning sheet | engthw se and

wi dt hwi se and al.l ons.use pof the nold cl eanj ng sheet cut to an,
appropri at e- and-ar'ld%r %%ﬁ a%Pgléq“FrPerB%ﬁé’ée"f VRS a‘??}?ﬁ’%‘?ﬂhﬁsa BEVRUHH| d
to be clea Mr.e detailed explanations are given bel ow.
Exanpl es o?gogms%g@t%g%@gggwfgrm ng the sheet-1li ke base material 1

i ncl ude paper (handrmade Japanese paper, paper nade in the Wstern
way, synthetic paper, etc.), cloth (fabric, nonwoven fabric, cloth

produced by knitting, peanERBESTRsTION OpaityeiNudienen er epht hal at e,
pol yi m de, pol yet hyl ene napht hal ate, pol yam de, pol ypropylene, etc.).

As to the thickresis]of the sheet-1like base material 1, a sheet having
a thickness of fromO0.05 nmto 1 mmis used. 10 Anong those

subst ances, nonkkxtrmbatiments of thelinteaherese slafsribat indgtatlonathe eadosfshag
treatnment, substances treated so as to have rough surface, substances
processed %Wé?-forati on, porous substances and the like are

pref erabl e from(ﬁpgg vi ewpoi nt of producing an effect of anchoring the
nol d cl eani ng mtfiél s 2 and strengthening their adhesion to the nold

cl eani ng nenber g. 2. an en,fabri.cs,..a _spunb 5 _nonwoven
fabric is pref e?lrgéa1 ‘%cowg ﬁ%\’g{:)ﬁocﬁ?e tr(t’)fmﬂlf3 Wé&\?ﬁ}e’ﬁg@i c?{?angllg ﬁ\ﬁg%t’ The

over er

excel | gnceydin ci%l%@ﬁé WM bR thid Q'?ﬁ@x?%nt is a sheSlTol BR iR LRELn,A R t he

unvul cani zed rubbef conposition or ernosetting resin

conposi ti QA wiith EQAtIdAch hitendTRl SpdphRaini Y sHRRLATS val 5r RI@RBEAL bY
m xing an 20 inorganic filler, such as silica powder or titanium
oxi de, i ntrectanpleubrcardgnied squabd are forméd) andiisles tonnge rskki of.a shag-1kekeant
of silica powder is about 40 to about 50 parts by weight, and the
cont ent ofmatgrishhiaphuelitydd blaskshangd n®ld eleardngmenbdrg Brwiichsad node fom
parts by wei ght of an ul cani zed rubber or therposetting resin,

Addi t i onal®Pyavideahized rhbebenTeRosition aY/a BETRAsSHngToFompRFiEn anet Esmpsednt o
h it ding to.the 25 ity. [0024 . .
Exanpiiis ORI B AV oo DBas kSRR GUCFAISe By PibbweeiRgy, i
X o . _ : o TuRue
e il PR 081 o RO Gl

oLy e, s s £l iap S U #90
rubber (e dgridealchigdhd lbﬂgl‘l’tﬂﬁiali&i‘td@ﬁé‘t%ﬁhé ol cldabiidy member into £1 plurality of
blocks with predetermined clearance a between neighboring blocks, and a column
20 including these blocks is formed. Moreover, the length Y of each block-shaped mold
cleaning member 2 (a dimension of each block in the longitudinal direction) is adjusted
to fall within the range of from 3 to 50 mm, the clearance a between neighboring blocks
in each column including the plurality of block-shaped mold cleaning members 2 is
adjusted to 0.1 mm or more and not larger than the width X of each mold cleaning

25  member 2, the clearance b between neighboring mold cleaning members 2 in their width

direction is adjusted to be not smaller than 1/2 of the width X of each mold clezning
9



[ 0025] Exanpl es of the thernosetting resin includes nelam ne resin,

[ 0026] The nold cleanlng menbers 2 have not particular restriction on
its color, but it 10 is preferable that they have a |ight color, such
as white or gray. This is because contam nants to be elimnated from
the cavity of a nold have a dark col or such as black, and therefore
the light color of nold cleaning nenbers 2 nmakes it easy to check by
t he naked eye mhether or not the contam nants have adhered to the
nol d cl eani ng, e . In order to inpart a |ight color to the nold

cl eani ng F%aﬂ F aégﬂiﬁmﬂ th Brof earb mqlg glepring prgmier; gndthe width
Loy % SRR RE AT’ AREURSEAP b arhore 40 Bitjergfighea 4/

foll
ther mosert Phpedeadt S WhgFY Ut ?*?“%‘lﬁgaﬁ oROBer RRES I of A Rharelifle
kneader or (shatighotey Be dﬁﬂ%@ﬂ%r or %ﬂ&ﬁrﬁﬂ%f‘ens ldﬁ'héi’lsfaﬂs R S {Idé)heThe

sheet-llke base material 1. Subsequently, the conposition [a’d on the

base nef er diggosition P 8 abld i théinkFerdDinth fadMinREthAQEN @EShdlE is a major
corresponding to a disposition pattern of the nold cl eani ng nenbers

2. Ther ebyfeatore oféhesinslentioh. t Addititvedly- in s rabalimaite eachl black ishformed d
cl eaning nenmbers 2 according to the disposition pattern are formed in
an 25 int egjieedlesp Animarve Afreffle gbaps| lieny dompdninplagy aempendinutaertd ghe i s

reel ed up or .cut an appropriate size. [0028] I nci dental ly,
al t hough th@gﬂﬂVﬁf@F%QW}ng Mermbers 2 are fornmed on only one side of

the sheet-1ike 3ﬂﬁ§ material 1 in the foregoing enbodi nent, they nmay
be formed on bo des of the sheet-like base material 1 as shown in

Fi 2190 On the @k

rm?d c eam ng rrer#ggéps? @@Q}Y ?‘hﬁépﬁ%ﬁ%&ﬂﬁ%%ﬁ a?r‘ifbrd'%%%dtms%gllé%dg@%’egss to
di ffer fraombibes@or thﬁvfdﬁ%r oM cGBared hHlg cdéahﬁfgt m@&bé?fzot Beng GO N
(by 90 in Fig. 3). 0 29] In addition, although each nold cleaning

menber 2 dvssitabinal &Iefcﬂbmﬁ o makl tleanldl Haberaingy afplirglitg dtodks ketha
donme in a plane perpendicular to the longitudinal direction of the
mol d cl earsleaguesidreiveden 2ieighboningy blaekse slainkagst therlopgituflinkledisdetipre of Fer
exanple, the_profile may be shaped |ike a donme in the top part and a
t rapezoi d Mid cleaning membprat {thesoluma digegtign IDif g Wecks)is distri awng Migped
i ke do n t.h 0 art n rectangle in th part
Shown n- gk, 2tinch e frtond] 61 e repRcin R e A fa@\aSm o
15 shown i 4d. . or
e ci rel &S Reoskes e *-‘f?““-‘&?&%n sl SR Wl sy o Sl
cl eani ng FHHE hemode WS ForSRRW brddhefiigS - Fldhd:
formed so as toﬁge non- glatggﬁ tﬁelﬁip and thepﬂ@g%ﬁ%gm§ ngﬁma
openi ng ofbloak e illtwithin the range of from 3 to 50 mm, occurrence of wrinkling and warping
in the mold cleaning sheet is prevented. Additionally, from the viewpoint of more
20  effective wrinkle-and-warp prevention, it is appropriate that the length Y of each block
be within the range of from 10 to 40 mm. And besides, the height H of the block is
adjusted to fall within the range of from 1 to 5 mm in ordinary cases.
[0019]
Further, the mold cleaning sheet according to this embodiment has, as
25 mentioned above, the clearance a formed between neighboring blocks in the
longitudinal direction of each mold cleaning member 20 in addition to the ¢learance b

10



20 is small, the non-fiat top of the nold cleaning nenbers 2 nakes it
easy to fill up in part the opening of the cavity, and renoval of the
air inthe interior of cavity becones easier. As a result, the
property of charging a nold cleaning material is nore inproved, and
the property of cleaning the interior of cavity is al so enhanced.

[ 0031] 25In the case where each nold cleaning nenber 2 is further
concerned, the profile shape thereof in a plane along the

| ongi t udi nal_ di rect.j.on of e mpld cleaning aterial 2 may be a
rectangl e 35“@%9\%1?]‘1‘?“55 &?Otl"gﬁle?’énﬂ‘ H’Fﬁg?ﬁgﬁ 1p the digrstion e thersigisofi the t he

materi ol 1oL R BRSPS e Pty s fen Pl 190
b t i i | f t .
Taces i t FARRARE, 8%, 28PWe £aht the SRabihe Bl SRl B o hibf e

t hereof ar @yrehapesink®, Q@sg@cﬂ%ﬂy,arv?haregfr dﬁibpﬁ@te-%n&-@%r@c? Yehotal &g EQ.?tl?

end faces in the longitudinal direction are shaped into curved faces
as showh i staftied at Be tifne of olemisgiefn hbldt Ah&ﬂﬁ%?ﬁrﬂﬁﬁ&é%@éorfebﬁeﬁ@ﬁbl%ﬁces
are al so rounded of{&. Incidentally, in the toregoing enbodi ments
shown i n Rip cowledowkth ghe Srinkleenddvayge pevedtion makes il easy no dripg alxe maldng
the longitudinal direction of each nold cl eaning nenber 2 is shown in
Fig. 5a. 19¢wimosheet into clope consaqt rdth#iedmeldesmnfarss efhe anald,henbkimmgs rid d
cl eani ng nenber s ﬁ/ﬂgse. | at.er al ngciees_ and end faces are not square to
the surfad@RFYt Rk BFr&e. fheg &o ARBE oPFEPery 4 dnton cEte ond nRFRMdEn
Fig. 4a, F 9. 4. Fig. 5b and Fig. 5; nmeasurenents of the
wi dth X an‘%i'%ime"%%‘??ﬁ‘%/ﬁ%%‘“%ﬁﬁfap%g’eani ng nmenbers 2 and the cl earances a
and b gre 15 cawdzgg out at the roots (on the undersides) of the nold
cl eani ng nmenbers. [0033] As to the disposition pattern of the
mol d cl eani ng npwiiRfford, irehe Rl 1Rl 8ftet 106 aiHE 16 M8s AinDR@Rehd, AR
patterns whose plan views are shown in Figs. 6 to 11. 1ncidentally,

t he root s vidihdereatldes)d dbartifgemambel Tiseaiistd twhates dinmensiog of aphesent ed
20 pictorially in these Figs. 6 to 11. Mre specifically, the

di sposi t i a#erpand eat darganyhanet/§ pethe hreadth of thedeening of the cavily gis titH Sppsefd
regularly in rows and columms as shown in Fig. 6, or the pattern made
up of oval®8 ¥Rl eIusdrangle Fiersby the opening)pf G sHoeevep seyall it $ige, infiilegns

o s s Hoaf b & R B i

pattern r i . X th 25 Y= 1 : 1

di sposed mrgfg%ttj ar%ﬂéwi 328%1%\/\&24 bgﬁﬁ g@&%%g airvé Qt%fqg’teﬁﬁt%ﬁ?rro&fﬂu% m(’)c?'l'%e@i r

I 'engt hor keatetin\pedpett R ah o r '

shown in Fig. 8b?{3 (%Jrte fﬁgb%g%te%ﬁ Isa&r%\%nn&%]be ?gﬂ GSQ%@%%QE%%H?%
rect angl escdordigily. e rTAEI8éntAI 3y \he dFefErRSIWRanih ofthe widB X & thé BIeadisRnt Dt
one end thereof is inline with the edge of the sheet-like base

mat eri al . toAddhi of deabrkadth toliehe apening of Weecavitheinnihgt shape andntdval beagt h
Y of rectangles shown in Figs. 8a and 8b may be changed to 1. 15 as
shown29 n mwageangteofomiies iowpant of thedchargin® pstyeviy. | Additigslly. tht widind ofi b.
I ncidental ly, the disposition pattern of the roots (undersides) of
the nol d E#C)éé?ﬁlﬁgleﬁ%ﬂgmﬂ@bﬂﬁ adisipdart toprxcesdnd s therdewnaint ofj gs.

1to3is ivalent to the disposi,tion pattern shown in Fig. 9.

[ 0034] Fufegﬂ Pl?ﬁ%?gctqg“%ﬂ@éfl-eﬁlk%mﬁ’ﬂ @2l eaning sheet 1 is bare
in the clear an;ginil 10 and b between nei ghboring nold cl eaning
menbers 2 in eac f the foregoing enbodi nents, the portion of the

Ty be cover od ey H s I SRR beolBf o RRb AR e
cl eanpNy PARFRRESz end bkt AdidHbb ﬂBld‘Uﬂﬁg{x\uﬁﬁ’r‘ngﬁgﬁ y&l@‘ﬁmﬁﬁ @%glg&' on

or thernosetting resin conpositionj as s I'gs. ato
(section pdtems which makes it easy to cut the mold cleaning sheet lengthwise and widthwise
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15 corresponding to those in Figs, 4a to 4e) and in Figs. 13a to 13c
(section views corresponding to those in Figs, 5a to Sc). In these
cases, it is appropriate that the thin film2a and the sheet-Iike
base material 1 be adjusted to have the sane thickness. By such

adj ustnent, even when it is fornmed between nold cl eani ng nenbers 2

pl aced side by side in a state of protruding fromthe surface of the
base material 1, the thin film2a 20 has no adverse effect on

shri nkage of, the nol d eani sheet d causes neither .win d] ng_nor
war pi ng i ngrth] H6 ¥t %ﬁl%oéglgﬁg%?g SIE?QMBL R FryEeppiate-and-corree ﬁféﬁg
exanpl es a ; her with conparative

exaggl es, Pegggn%%%% n{eﬁg 1t)er}'\r{~§lﬁ{Oll v}\%&%ggtdt he i nventi (r)nr:: shoul d not be
construed as bei 0@22|]I mted to these exanples. [0036] 5 <Sheet of

Cl ot h> A spunbond nonwoven fabric made up of |ong pol yester

fibers (Eltas EQI8€0detsiRAUERIHniRE Dy hbelkas eipxeRpRO'oRtd QbstaNBS
prepared for a sheet-like base materia Thi s nonwaven fabric had a

tear st¥ en@mhlngfﬂl@slﬁeﬂ\];uked:asdnmaﬂenﬂslsmolhdd)pa’iiﬁr (hemédmasliedaprmsdepaper| piper of

70 g/ n2. 10[0037] <Mbld C eaning Material> A nold cleaning materi al

was prepar I<1§'lélde’c11§a h&éegiernyway, syethitiseramion sto)0dothefabsic.nenwevayhfabris, GlOﬂl

et hyl ene pro ne rubber, 5Q parts by weight of silica powder,
v@p@%e

parts by EI’Y t¥OHERG U FiCax PR, Pl@uﬁawewl%l E?Fﬁph@f‘la r gﬁ’ﬁl”@idea
\F,)\:r g)f(llt dgf [ RS e&e élh%gtgtpg}x]a%g e6¥?1§§:opﬁgge\,/ gtlc‘ir a}as 10 the t 1 css ofbcye
hyl i
wx. | 6813‘8’?5&&@ bﬁ%ﬁf& IR $80805 RO B o b wiHE T
sides @f tABosh8Rte E&ﬂé&n&,@s BordWlvek 'f?dncs,tgﬁﬁstmg s@d;@ﬁﬂ% RS s Rhldlg 20

prepared in the foregoi ng manner was formed into a pattern that

bl ocks wenatticapcsbgaricegtieated Yo a8 t6 Gige Bdidh GOt Substintdd Kb@AdANEeSs
bei ng | eft between nei ghboring bl ocks, whereby.a nold cl eani ng sheet

(see Pig. reifosstien, npaieys Rastandss ooid th/asiﬂcboarnrqﬁeﬁmbhsﬁ“bm thawdewrentséfape
shown in Fig, 1. And di nensions of each block and the cl earances are
shown in tREUEHE B Wik of apsherng ths wepld clegmngmempers 2 and strengthening their

adhesion to the mold cleaning members 2. Of nonwoven fabrics, a spunbond
15  nonwoven fabric is preferred over the others from the viewpoint of its excellenice in
breaking strength,
[0023]
On the other hand, the unvulcanized rubber composition or the thermosetting
resin composition for forming the mold cleaning members 2 is prepared by mixing an
20  inorganic filler, such as silica powder or titanium oxide, into unvuleanized rubber or
thermosetting resin. The content of silica powder is about 40 to about 50 parts by
weight, and the content of titanium oxide is about 5 parts by weight b.ased on 100 parts
by weight of unvulcanized rubber or fhennosetting resin,  Additionally, other
ingredients may be also mixed appropriately into such a composition according to the
25  necessity.

[0024]
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<Shrinkage Ratio of Ml d C eaning Sheet> Before and after
the nol d cl eaning sheets were nade in Exanples 1 to 5 and Conparative
Exanples | to 6, respectively, dinension neasurenents of the

sheet-1i ke base nmaterial were nmade al ong the direction correspondi ng
to the longitudinal direction of nold cleaning nenbers, and fromthe
t hus obt ai ned neasurenent val ues, shrinkage 5 ratios of the

sheet-1i ke base nmaterial in those nold cl eaning sheets were

| cul d. i f ¢ | .
A B e L R
havi ng Shr ilBIQCRA! beabho MO | @RI BletiAAE, ABbel R debiiene

havi ng shrinkage rati os beyond 3 re rated as "C". rating

resul ts th?ﬁ)p?hh@ﬂi@@ﬁr@b& (EPOMD, EfyleREpropy 1t WubIge: TBBIS Sstykeihtadiene
Incidentally, nold 10 cl eaning sheets were difficult to make in

Conpar at i veubbza (§BRYs palysopreds rebek (IR),riadpreig-ivebatyldne rablst g1Ig),vélcone
thereto. [0040] [Charging Property] Ml d cleaning was carried out

wi th ea&h woibber{e.cnd) apddluesaelasigmetsdegFide in 15 Exanples 1 to 5 and
Conparative Exanples 1 to 6. The nold to be cleaned is a nold for
transfer noldi nd ¥dd in encapsul ati ng sem conductor devices in

resin, and it is,_conpos f an er, sectjon and a |ower section.
Each of the nol ?@%38@@"3%}5%%% “F’éd’éé‘)‘&eéfnef%nvﬁf}& section and
the | ower secti gﬁojéi in the shape of a rectangle neasuring 24 nun by
91 mm And the ape of each cavity under clanping is alnost a 20

rectangul ar sol ipgle &ﬁdwclégﬁp{m%b&% ﬁa\@%ﬂ%ﬁﬂ%@& gss%m?ﬁugg\sgﬁtm% glac gih 0

oval ), and the dinmensions thereof are 5

(the breadishyretrabrchatomeninag: aflighholeR\shidly ad Svhite B )grayl, N TR tHeBise t he
nunber of cavities formed in the nold is 16, and these cavities are
di sposed i sentawingotsr @l beetliminued ifnmethe vavfy whi cinl® hewe i tdiskscodoresuch as

i ncl uded. The cl earance between these two rows is 10 mm and the

cl ear ance Heskwershihensfopeihg hight qolny of mpid gledninganerhberpivmakesit ensy torgheelo

t he cl eaning, conditions, the clanping gap of the nold was set at 0.5
mm the rmlrydﬁhﬁgg‘feérﬁﬁs iiethen oaat t@%ﬁong%ma%t#avaﬁehq%to the mold cleaning

members 2, In order to impart a light color to the mold cleaning members, white
15  pigment or the like is added to the unvulcanized composition or the thermosetting resin
composition.
[0027]
The mold clezning sheet can be made e.g. in the following manner. First the
unvulcanized rubber composition or the thermosetting resin composition is kneaded
20 with a continuous-type kneader or batoh-type kneader, and then laid on one side of the
sheet-like base material . Subsequently, the composition laid on the base material is
pressurized with a mold having depressions corresponding to a disposition pattern of the
mold cleaning members 2. Thereby, on one side of the sheet-like base material 1, the
mold cleaning members 2 according to the disposition pattern are formed in an
25  integrated manner. After demolding, the integrated material is reeled up or cut to an

appropriate size.
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nmolding tinme was set at 5 minutes. Conditions after cleaning under
t hese settings were checked by visual observations. On the basis of
observation results obtained, nold cleaning sheets having al |l owed
cleaning in every corner of each cavity were regarded as superior in
charging property and rated as "A", and those having | eft uncl eaned
portions 5 in corners of cavity were regarded as inferior in
charging property and rated as "B". The rating results thus obtained
are shown in the[pg]l owi ng Tables 1 and 2. Incidentally, nold
cl eaning sheets were difficult to nake in Conparative Exanples 2 and
4, and no rat i nglnoidenttliye miéhagh the wehl tlbmingtrmemedOs ke fbkabbe odly one
Exanple 1 2 3 4 5 Mld cleaning nenber (nm Wdth: X4 4 3 3
side of the sheet-like base material 1 in the foregoing embodiment, they may be formed
on both sides of the sheet-like base material 1 as shown in Fig. 2. On the other hand,
o  asshown in Fig. 3, the block~shaped mold cleaning members 2 on the front surface may
be disposed so as to differ from those on the rear surface in the direction of the length
(by 90° in Fig. 3).
[0029]
In addition, although each mold cleaning member 2 overall is formed so as to
10 have a profile shape like a dome in a plane perpendicular to the longitudinal direction of
the mold cleaning material 2, it may have any other profile shape. For example, the
profile may be shaped like a dome in the top part and a trapezoid in the lower part as
shown in Fig, 4a, or it may be shaped like a dome in the top part and a rectangle in the
lower part as shown in Fig. 4b.  In addition, the profile may be in triangle form as
15 shown in Fig. 4c, or in trapezoid form as shown in Fig, 4d, or in semicircle form as
shown in Fig. de,
[0030]
Of these mold cleaning members, those shown in Figs, 4a to 4¢ and Fig. 4e are
formed so as to be non-flat on the top, and therefore, even when an opening of a cavity
20 is small, the non-flat top of the mold cleaning members 2 makes it easy to fill up in part
the opening of the cavity, and removal of the air in the interior of cavity becomes easier,
As a result, the property of charging a mold cleaning material is more improved, and the
property of cleaning the interior of cavity is also enhanced.
[0031]

25 In the case where each mold cleaning member 2 is firther concerned, the

profile shape thereof in a plane along the longitudinal direction of the mold cleaning
14



Length: Y 50 3 40 40 40 Height: H3 Cearance (nm a1l 0.51 3 0.1

10

15

20

23

material 2 may be a rectangle as shown in Fig. 52 (2 form such that both end faces in the
longitudinal direction are perpendicular to the sheet-like base material 1 and the
perimeters thereof are shaped into a square), or may be a trapezoid as shown in Fig. 5b
(a form such that both end faces in the longitudinal direction are angled, and the
perimeters thereof are shaped to be angular), or may be a form such that both end faces
in the longitudinal direction are shaped into curved faces as shown in Fig. 5¢ (a formm
such that the perimeters of the end faces are also rounded off). Incidentally, in the
foregoing ¢embodiments shown in Fig. 1 to Fig. 3, the shape of the profile in a plane
along the longitudinal direction of each mold cleaning member 2 is shown in Fig, 5a.

[0032]

As to the mold ¢leaning sheets having mold cleaning members whose lateral
faces and end faces are not square to the surface of the sheet-like base material 1 as in
cases shown in Fig. 4a, Fig. 4c to Fig. 4e, Fig. 5b and Fig. 5c, measurements of the
width X and length Y of mold cleaning members 2 and the clearances a and b are
carried out at the roots (on the undersides) of the mold cleaning members.

[0033]

As to the disposition pattern of the mold ¢leaning members 2, examples thereof
include the disposition patterns whose plan views are shown in Figs. 6 to 11.
Incidentally, the roots (undersides) of the mold cleaning members 2 are represented
pictorially in these Figs. 6 to 11, More specifically, the disposition pattern may be the
patiern made up of squares disposed regularly in rows and columns as shown in Fig. 6,
or the pattern made up of ovals (width X : length Y =1 : 10) disposed regularly in rows
and columns, with the direction of their length oriented vertically as shown in Fig. 7a or
horizontally as shown in Fig. 7b, or the pattern made up of rectangles (width X : length
Y =1: 10) disposed regularly in rows and columns, with the direction of their length

oriented vertically as shown in Fig, 8a or horizontally as shown in Fig. 8b, or the pattern
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[ 0042]

shown in Fig. ¢ wherein each of rectangles in outermost rows as shown in Fig 8a is
placed so that one end thereof is in line with the edge of the sheet-like base material.
Additionally, the ratio between the width X and the length Y of rectangles shown in
Figs. 8a and 8b may be changed to 1 : 5.5 as shown in Figs. 10a and 10bor 1 : 4 as
5 shown in Figs. 11a and 11b, Incidentally, the disposition pattern of the roots
{(undersides) of the mold cleaning members 2 in each of the embodiments shown in

Figs. 1 to 3 is equivalent to the disposition pattern shown in Fig. 9.

[0034]

Further, though the sheet-like mold cleaning sheet 1 is bare in the clearances a
10 and b between neighboring mold cleaning members 2 in each of the foregoing
embodiments, the portion of the sheet-like base material 1 corresponding to the
clearances a and b may be covered with a thin film of forming material for the mold
cleaning members 2 (a thin film 2a of unvuleanized rﬁbber composition or
thermosetting resin composition) as shown in Figs. 12a to 12e (section views
15  comesponding to those in Figs. 4a to 4¢) and in Figs. 13a to 13c (section views
corresponding to those in Figs. 5a to 5¢). In these cascs, it is appropriate that the thin
film 2a and the sheet-like base material 1 be adjusted to have the same thickness. By
such adjustment, even when it is formed between mold cleaning members 2 placed side
by side in a state of protruding from the surface of the base material 1, the thin film 2a
20  has no adverse effect on shrinkage of the mold cleaning sheet and causes neither

wrinkling nor warping int the mold cleaning sheet.

EXAMPLES
[0035]
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Table 2 Conparative Exam-)le 1 2 3 4 5 6 MIld cleanjng nenber
(rnm Wdth; X51 3333

10

15

20

25

Next, examples according to the invention, together with comparative
examples, are illustrated below. However, the invention should not be construed as
being limited to these examples.

[0036]
<Sheet of Cloth>

A spunbond nonwoven fabric made up of long polyester fibers (Eltas E01070,
manufactured by Asahi Kasel Corporation) was prepared for a sheet-like base matetial,
‘This nonwoven fabric had a tear strength of 8.5 N, a thickness of 0.35 mm and a basis
weight of 70 g/m”,

[0037]
<Mold Cleaning Material>

A mold cleaning material was prepared by kneading, in a koeader, 100 parts by
weight of ethylene propylene rubber, 50 parts by weight of silica powder, 5 parts by
weight of titanjum oxide, 2 parts by weight of organic peroxide [n-butyl-4,4-bis(t-
butylperoxy)valerate], 10 parts by weight of imidazole [2,4-diamino-6-(2’-
methylimidazolyl-(1"))ethyl-s-triazine] and 5 parts by weight of montan wax,

[0038]
<Examples 1 to 5 and Comparative Examples 1 to 6>

On both sides of the sheet-like base material, the mold cleaning material
prepared in the foregoing manner was formed into a pattern that blocks were disposed
regularly in rows and columns, with clearances being left between neighboring blocks,
whereby a mold cleaning sheet (see Fig. 2) was made, Each block was formed 50 as to
have the shape shown in Fig. 1. And dimensions of each block and the clearances are
shown in the following Tables 1 and 2.

[0039]

<Shrinkage Ratio of Mold Cleaning Sheet>
17



Length: Y 40 40 40 40 60 40 Height: H Cearance (nmm:a 3 3 5 0.05 3
3

Before and after the mold cleaning sheets were made in Examples 1 to 5 and
Comparative Examples 1 to 6, respectively, dimension measurements of the sheet-like
base material were made along the direction corresponding to the longitudinal direction
of mold cleaning members, and from the thus obtained measurement values, shrinkage
5 ratios of the sheet-like base material in those mold cIeani.ng sheets were calculated.
On the basis of these calculation results, mold cleaning sheets having shrinkage ratios
below 1% were rated as “A”, those having shrinkage ratios from 1% to 3% were rated
as “B”, and those having shrinkage ratios beyond 3% were rated as “C”, The rating
results thus obtained are shown in the following Tables 1 and 2, Incidentally, mold
10 cleaning sheets were difficult to make in Comparative Examples 2 and 4, and no rating
was therefore given thereto.
[0040]
[Charging Property]
Mold cleaning was carried out with each of the mold cleaning sheets made in
15  Examples I to § and Comparative Examples 1t0 6. The mold to be cleaned is a mold
for transfer molding used in encapsulating semiconductor devices in resin, and it is
composed of an upper section and a lower section, Each of the mold surfaces
(opposite faces) of the upper section and the lower section is in the shape of a rectangle
measuring 24 mm by 91 mm. And the shape of each cavity under clamping is almost 2
20 rectangular solid (the shape of each opening of the cavity is an oval), and the
dimensions thereof are 5 mm by 5 mm by 2 mm (height) (the breadth of each opening
of the cavify is 5 mm). In addition, the number of cavities formed in the mold i3 16,
and these cavities are disposed in two parallel rows in each of which 8 cavities are
included. The clearance between these two rows is 10 mm, and the clearance between
25  neighboring cavity in each row is 1l mm. As to the cleaning conditions, the clamping

gap of the mold was set at 0.5 mum, the molding temperature was set at 175°C, and the
18
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10

molding time was set at $ minutes. Cenditions after cleaning under these settings were
checked by visnal observations. On the basis of observation results obtained, mold
cleaning sheets having allowed cleaning in every comer of each cavity were regarded as
superior in charging property and rated as “A", and those having left uncleaned portions
in corners of cavity were regarded as inferior in charging property and rated as “B”,
The rating results thus obtained are shown in the following Tables 1 and 2.
Incidentally, mold cleaning sheets were difficult to make in Comparative Examples 2

and 4, and no rating was therefore given thereto.

[00411
Table 1
Example
1 2 3 4 5
. Width: X 4 4 3 3 3
Mold °I°?I‘;§§ member et ¥ | 50 3 20 | 40 ] 40
Height: H 3
Clearance a 1 0.5 1 3 0.1
(mm) b 4 2 3 3 1.5
Shrinkage ratio B A A A A
Charging property A A A A A
[0042]
Table 2
Comparative Example
1 2 3 4 5 6
, Width: X 5 1 3 3 3 3
Mold °1"‘Z‘1n‘;;§ member 7 o eth: Y | 40 | 40 | 40 | 40 | 60 | 20
Height; H 3 :
Clearance a 3 3 5 0.05 3 3
(zam) b 3 1 3 3 3 5
Shrinkage ratio B - A - C A
Charging property B - B - B B
[0043]
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B B [0043] As can be seen fromthe results shown in Tabl es
1 and 2, the nold cleaning sheets made in Exanples 1 to 5 are
superior in charging property and cl eaning property to the nold

cl eani ng sheets nade in Conparative Exanples 1 to 6. [0044] 5Wile
the invention has been described in detail with reference to specific
enbodi nents thereof, it -will be apparent to one skilled in the art
that various changes and nodificati ons can be nmade therein w thout

departing fromtfe cﬁpbé Eéen% RStk RedaPh: Talgles 1 and &pw@gﬁn‘%ﬁéﬂ%

the present application is based on Japanese Patent

No. 2011- 234&4Imidelif Bxafpltioy NDee sdderioPlchare®B GrdpBRy 6RNGIEM T RbSorty

i ncorporated herein by reference. Al references cited herein are
i ncor por at éathoynaidéleaninpshediemedenn iConiphiive Bauripleetito 6] 0045] 15The nol d
cl eani ng sheets according to the invention are usable for cleaning of
the nold surface0¥] a nol d. Description of Reference Nunerals and

Si gns [9046] 201Sheet -1 j ke base material_ 2Nl d cleani ng nmenber XWdth
Lengt h While the invention has been deseribed in detail with reference to specific

embodiments thereof, it will be apparent to one skilled in the art that various changes
and modifications can be made therein without departing from the spirit and scope
thereof. |
Incidentally, the present application is based on Japanese Patent Application
10 No. 2011-254241 filed on November 21, 2011, and the contents are incorporated herein
by reference.
All references cited herein are incorporated by reference herein in their
entirety.
[0045]
15 The mold ¢leaning sheets according to the invention are usable for cleaning of

the mold surfaces of 2 mold.

Description of Reference Numerals and Signs

[0046]

20 1 Sheet-like base material
2 Mold cleaning member
X Width
Y Length

aand b Clearance

25

20



a and b Cearance 25 WHAT IS CLAIMED IS: 1. A nol d cl eani ng sheet for
cleaning a nold having a cavity which has an opening in a shape of an
oval or a quadrangle, wherein the nold cleaning sheet conprises: a
sheet-1i ke base nmaterial; and a plurality of belt-shaped nold
cl eaning nmenbers forned on at | east one side of the sheet-I|ike base
material, formed from an unvul cani zed rubber conposition or a

t hernosetting resin conposition, and di sposed in a pattern that the

plurality %E@L%[Rﬁb@l d cleaning nenbers are aligned in
parallel w a clearance on the base material, each of the

nol d cl eaning nenbers is cut into a plurality of blocks in a
| ongi tudinal direction of the nold cl eaning nenbers at predeterm ned

intervals to forma codwvl ecidsdined b Geailrgleahbllatihy RlcRBkSwhieasy of
the bl ocks has a length of from3 mmto 50mMm a cl earance

bet ween neiaglpaningig alzshapeks ai oval bea gakitanglej ncl uding the plurality of
blocks is 0.1 mmor nore and is not larger than a width of the nold
cl eani ng menber swherein the meld ¢leamingshcet dopipriessn nei ghboring nol d

cl eaning nmenbers in a direction of the width of the nold cleaning
menbers is not shieeidikeisgmateialiandt he wi dth of the nol d cl eani ng

nmenbers and not | ar t ha he wi dth of. the nol d cl eani ng nenbers,

and the v BEFIGH O{ﬁ?ﬁﬁﬁ?me& %ﬁ@aﬁﬁmﬁg Frempess dormed pratilesst pgseand
not | arger ! t fy £he openina.of, the cavity. 2. The
mol d cl ean?%tgil%gﬁégé?k gfg%%r %tglgaﬁi’t%n@ﬁdaé?ﬁiffl Wikaraizgd ik Brs?loé@fo-s%f’ﬂé’r Base

material | ghefn&b@hf resin compositn, CATRIsEl ﬁ‘{ % %Qﬁé}ﬂ ﬂ%:kﬁfetf Plg%?gf gf.()?gtét 0

claim?2, wherein the cloth'is a fabric |nc I'ng long
nonwoven f glapédmold cleaning merbiiérs iRd ehidnk@ 30 ipRANSNSRE atG0hed 8BS thobskal m

3, wherein the nonwoven fabric is a spunbond nonwoven fabric.
5. The nol shaetieglani ng sheet according to any one of clainms 1 to 4,

each of the mold cleaning members is cut into a plurality of blocks in a
longitudinal direction of the mold cleaning members at predetermined intervals to form
a column incliding the plurality of blocks,

each of the blocks has a length of from 3 mm to 50mm,

a clearance between neighboring blocks in the column including the plurality
of blocks is 0.1 mm or more and is not larger than a width of the mold cleaning
members,

a clearance between neighboring mold cleaning members in a direstion of the
width of the mold cleaning members is not smaller than 1/2 of the width of the mold
cleaning members and niot larger than the width of the mold cleaning members, and

the width of the mold cleaning members is 1 mm or more and not larger than

4/5 of a breadth of the opening of the cavity.

2. The mold cleaning sheet according to claim 1, wherein the sheet-like

base material is a cloth.
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wherein the sheet-1like base material is subjected to an enbossing
treat ment.

3. The mold cleaning sheet according to claim 2, wherein the cloth is a

fabric including long fibers, or a nonwoven fabrie.

4, The mold cleaning sheet according to claim 3, wherein the nonwoven

fabric is a spunbond nonwoven fabric.

3. The mold cleaning sheet according to any one of claims 1 to 4,

wherein the sheet-like base material is subjected to an embossing treatment.
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