DESCRI PTI ON  MOLD CONDI TI ONI NG RESI N COVPCSI TI ON AND METHOD OF MOLD
CONDI TI ONI NG TECHNI CAL FIELD 5 [0001] The present invention relates
to a nold conditioning resin conposition used in nolding a curing
resin nol di ng conpound for inparting rel ease properties to a nold
surface fromwhi ch stains have been renoved. The present invention

also relates to a nold conditioni npESERIPTIOs ng the nold
conditioning resin conposition. By use of 10 the nold conditioning
resin conmposition of the present invention, excellent release
properties are inparted to the nold surface and it becones possible

to carry outMORMcapSNDELIONING HESINTRIGHAPG SEORP URLDC QRS eRED ‘@f*?/{b@n
a |long peri (@)-éj ﬁb ,qug[ BACKGROUND ART [0002] is Wien integrate
circuits and-PNRITIGNING ¢ encapsul ated and nolded with a

t hermosetti ng nol di ng conpound such as an epoxy-resin nolding
compound and the |ike, a release agent contained in the

t her noset t | NECHNETAlQ Fornmpound oozes out to the interface between
t he nol ded %‘idaljl e and the nold and, thus, inparts rel ease properties
to the cull, ity, and runner portions. Wien such nolding is

repeated many timgpr8ntineinbbRSelafl € a #dld RostGthibd Alird &ﬁnﬁogllgﬁ)ﬂ%ﬁe@fn

t he nol ded art}i.cl es worsen drastically,  roughness and the like
appear on t PR PauEng resm gnalding samapndfos Jmperine glagse teperties to a mold

appear ance tsigidfom aMkhdefiRchseQReM Ferhdve NETRE 'ﬂaéén'%‘%v@ﬁ@%-ﬁﬁ ?Jiété‘{]to a
t he nol di ng. ‘[&e reason for these troubles is thought to be t%at t he

rel ease agemo¢GPRUTHERE Mathod w@n&ﬁhﬁm&i ELHAERE E3GUEAOaIPY. By use of
accunuliat es Henmole comlisbrind tRGE chhpobitiQPeated gregéxt Jisteare) Eﬁé:regétﬁmelease

t enper ature _and raduallg degr ades @; oxjdation to forma ayer
of an oxi daf’foé’ﬁﬂ%égarr%d'éla e glagg H9&hewtaes #iddér becomay grossiblgete earry out
situation; thepefi@io ik ﬂlORiil@,,ﬁ(EHﬂii}ﬂ)uM cBRb @l Bor ﬁﬁ:\éﬁf)d ﬁ?fﬁ%@.

g,

t hough the nold surface becones clean after thé cleani ere has
been a problemthat the rel ease agent on. the nold surface is al so

removed andgbgtskBEND ART
- [0002]

15 When integrated circuits and the like are encapsulated and molded with a
thermosetting molding compound such as an epoxy-resin molding compound and the
like, a release agent contained in the thermosetting molding compound cozes out to the
interface between the molded article and the mold and, thus, imparts release properties
to the cull, cavity, and runner portions. When such molding is repeated many times,

20 troubles often arise such that the release of the molded articles worsen drastically,
roughness and the like appear on the surface of the molded articles, damaging the
appearance thereof, and defects occur in the printing process after the molding.

The reason for these troubles is thought to be that the release agent contained in

the molding compound sequentiafly accumulates on the mold surface with repeated

25 molding at high temperature and gradually degrades by oxidation to form a hard layer
of an oxidation-degraded release agent.

In order to avoid such a situation, therefore, mold cleaning is performed.
However, even though the mold surface becomes clean after the cleaning, there has

been a problem that the release agent on the mold surface is also removed and that the



2 mol d rel ease properties becone extrenely poor in the nolding
imedi ately after the «cleaning. Thus, after the use of a nold
cl eani ng conpound, it was necessary to restore nold rel ease
properties by nolding a nold conditioning resin conposition and
maki ng the rel ease agent contained therein transfer to the nold

surf ace. t t he nol d..rel eas ropert.i
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ol i goners and naking the rel ease agent transfer fromthe resin to
the nold surface. It is clained that, in this way, the cunbersone
wor k sugh a$oER aying the rel ease agent onto the nold surface can be

el i m nat ed. "However, according to this nethod, the nunber of tines
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conpounds for ~encapsul ation are desi Gt o bé
have poor n@lmbar@lnﬁawerlqosmheast spesymgmh:b teﬁmele bgerstoatmtﬁemaomnmface can be

surface, gi S 0, Vlt

he mora ol S ot feBadeBhe M Reldihe Biabtieralh e avebtiser
to be 25 pempbfﬁdédlcfas@quidrbﬁlmldaﬁmneécuneq y bfierrestiwdsg ﬁeeﬂeﬁe@ﬁ@eﬁﬁsmﬁ
a nol d,gondj, ﬁgg resin conposition which, after cleaning of the

nol d, restore rel ease properties that Iast | ong and nakes
possi bl e many consecutive shots of nol ding of encapsul ati on nol ded

articles. [0004]

On the other hand, with the ever increasing integration scale and decreasing
device thickness and the spreading use of surface mount technology in integral circuits
and the like (IC, LSI) fabrication, the shape and structures of molded articles have been

20 increasingly diversified. To cope with this, fluidity of a molding compound for
semiconductor encapsulation has been improved. Even though these compounds for
encapsulation are designed to be highly fluid, they have poor mold-release properties
and tend to stain the mold surface, giving rise to a new problem of poor productivity.
Thus, the mold cleaning and, consequently, the mold conditioning have come to be

25 performed frequently. Therefore, there has been a desire for a mold conditioning resin
composition which, after cleaning of the mold, restores mold release properties that last

long and makes possible many consecutive shots of molding of encapsulation molded
articles.

[0005]
30 Patent Document 1: Japanese Patent Laid-Open Publication No. $48-79849



[ 0005] 30 Patent Docunent 1: Japanese Patent Laid-Open Publication No.
$48-79849 3 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE

I NVENTI ON [ 0006] An object of the present invention is to provide a nold
conditioning resin s conposition which tan overcone the aforementioned
probl em of frequent cleaning and conditioning of the mold, caused by high
fluidity of the nolding conpounds for sem conductor encapsul ation. Namely,
an obj ect oDISQEOPUREEDE THEVIBWMENTION to provide a nold conditioning resin

conposi tion [ it 1 onj f..1th | d, restores nold rel ease
prggerties Fﬁgﬁﬁﬁ%§§%b§ﬁaggﬁghﬁgggg?%gg§ﬁéﬁgngﬁhy consecutive shots of 10
mol di ng of Emﬁapsulation nol ded articles. MEANS FOR SOLVI NG THE PROBLEMS
[ 0007] The present |nvent| n has been made to address the aforementi oned

probl ens and prégﬁ&@?té’ P PTESRUITYEBRTh G FL 819V APBYt faEItimRinghresing

nol di ngsa ciummgitfoaSitich b mk@n&ghéﬁfﬂi’é}ﬁm»onbdfﬁ%bieﬁq bﬁﬁrﬁﬁéﬁt RERREY dges to
a nold surface.after é‘em)val of stains therefromand conpri ses

mel ami ne r eSIH{itORNY ghdhe Bodd.ksayaeds by niigh luidisn ob dhe dnoldiap epsepospdntor and a

fatty aci d estiesndoaseehdafh@aRA. a%ﬂkl)ﬁ@ﬁ%@ﬁc%ﬁﬂ@%ﬂ@%ﬂk heRon iR Rromfl:’e
conditionin composi ti on can, neke possi bl ong-lasting cohsecutive
nol di ng of %ﬁ@i@gm%@q% Fﬁﬁlnd‘éHH%Sttioe|Vé§cfafatf@f comkiiainmef helmolderesieses

properties. mdQ thasdplofe iRt didt i1 QRN éﬁﬁhﬁk@soﬁ&%%%let naRy %ns\%ﬁ&v@rs@lﬁﬁrﬁf

i nventi on can be fornulated as one_of a conpression type iIn nol di ng
a curi hy r eBPHMEATERRPsusBoRBGHEd artipiar t s rel ease properties to a nol d
surface after renoval of stains fromthe nold surface and the parting area
of the nold. The nold conditioning resin conposition can inpart rel ease

properties MN%mNSBORhRNBWHMYQmﬁim@@BLENﬁﬁnd,_after 25 restoring nold
rel ease pr 5%5 makes possi bl e | ong-1asting consecutive nol di ng of
encapsul atl[@ﬁ I ded articles.

The present invention has been made to address the aforementioned problems

and provides a mold conditioning resin composition which, in molding a curing resin

15 molding compound, imparts release properties to a mold surface after removal of stains
therefrom and which comprises melamine resin, at least one kind of metal soap-based
release agent, and a fatty acid ester-based release agent and/or a synthetic wax. The

mold conditioning resin composition can make possible long-lasting consecutive

molding of encapsulation molded articles after restoring mold release properties.

20 The mold conditioning resin composition of the present invention can be
formulated as one of a compression type which, in molding a curing resin molding
compound, imparts release properties to a mold surface after removal of stains from the
mold surface and the parting area of the mold. The mold conditioning resin
composition can impart release properties even to the air vent portion and, after

25 restoring mold release properties, makes possible long-lasting consecutive molding of

encapsulation molded articles.

EFFECT OF THE INVENTION
[0008]
The mold conditioning resin composition of the present invention exhibits
30 restoring effect of mold release properties, containing a metal soap-based release agent,
and a fatty acid ester-based release agent and/or a synthetic wax, with a melamine resin.

Thus, the composition makes possible a long-lasting consecutive molding of



EFFECT OF THE | NVENTI ON [0008] The nold conditioning resin conmposition of
the present invention exhibits 30 restoring effect of nold rel ease
properties, containing a netal soap-based release agent, and a fatty acid
ester-based rel ease agent and/or a synthktic wax, with a mel am ne resin.
Thus, the conposition makes possible a |ong-1lasting consecutive nol ding of
4 encapsul ation nolded articles after conditioning of the nold. Further,
when the cemppsildticanmiokicfl oartivleatadidr asnditiconyrafstic omoldy purthér, | wipar tis:

rel ease properties even t he_air _vent portion _and kes possible a

[ ong. T asti ng BEHCRAGY roa firdie ohoEhin Bty LomeR i sapaPenr esuf er
restoring niledair eveasgrpsopadt makes poBHST Mbhiy- BRI CARREL NG OdbidikE of

I NVENTI ON [ 0009 atf_lereﬁgi%jea{ : theﬂm)l g condilt i ani n% rexslti n conposition of the
present i nveRtr or T B HESE T B LSS IEBYE THEISPIOPTHEE el ami ne resin
used in the present invention may be produced by a known io nethod. For
exanpl e, formal dehyde and nel am ne crystals are reacted in a nolar ratio
of 1:1 to 4BESTadVanhtldoR OURRYING OLJT 0HE INVEMIT@ON aqueous solution to
produce an &%Hﬁgus solution of the initial condensate. The reaction
proceeds at | am ne crystal concentration of 20 to 60 % at a reaction
t enperat ure of 7HetksftdDOE nmrideondieakhy rékm @nkpakitior of drdirtdconiny craivd will

conpl etes i 0.to .1 1 s. Part of the formal dehyde may be repl aced
with an al dg%‘%e&%‘t“%éir%gg“n"glh?% ‘her than paraformnmal dehyde and fornal dehyde

such as an aliphatic al dehyde, for exanple, acetal dehyde. [0010] The nold
conditioning resin conposition of the present invention contains, as 20
rel ease agents, bhamthhizozpnbastko thelpeass inganvn naydepréducty baaikhown
ester-QgsedereﬁL)gase agent and/or a synthetic wax, in addition to the

mel am ne resin. Exanpl es of the netal soap-based rel ease agent include
cal cium stearate, zinc

For example, formaldehyde and melamine crystals are reacted in a molar ratio
of 1.1 to 4:1, advantageously 1.5:1 to 3:1, in an aqueous solution to produce an aqueous
solution of the initial condensate. The reaction proceeds at a melamine crystal
concentration of 20 to 60 % at a reaction temperature of 70 to 100°C under weakly

15 alkaline conditions; and completes in 10 to 100 minutes. Part of the fonnaldehydé
may be replaced with an aldehyde component other than paraformaldehyde and

formaldehyde such as an aliphatic aldehyde, for example, acetaldehyde.

[0010]
The mold conditioning resin composition of the present invention contains, as
20 release agents, a metal soap-based release agent, and a fatty acid ester-based release

agent and/or a synthetic wax, in addition to the melamine resin.

Examples of the metal soap-based release agent include calcium stearate, zinc

stearate, zinc myristate, and the like.

Examples of the fatty acid ester-based release agent include a partially

25 saponified montanic acid ester, a polymeric complex ester, and the like, and examples
of the synthetic wax include a modified hydrocarbon wax, a mineral oil-based synthetic

wax, and the like. Specifically, commercial products such as Licowax OP (a partially

saponified montanic acid ester, produced by Clanant (Japan) K.K.), Loxiol G 78 (a



stearate, zinc nyristate, and the |ike. Exanples of the fatty acid
ester-based rel ease agent include a partially 25 saponified nontanic acid
ester, a polyneric conplex ester, and the like, and exanples of the
synthetic wax include a nodified hydrocasbon wax, a mneral oil-based
synthetic wax, and the like. Specifically, comrercial products such as
Licowax OP (a partially saponified nontanic acid ester, produced by

lary ant (B8R foiod BXLOLul8 07 (el MIBLE, £OTRL oK P31 Broguced
pr O?E;??be hmir@ﬁ?rhm bwép\am poduded ilzsoﬁlmhanvm\apaﬁmqﬁ) rhoEE)ﬂ aV PN sglbeased
fn);ﬂtl oned. V%n gl %ﬁg&gg g&%h‘%}ﬁoq@%%tp}?zﬂﬁgd IBglb 188’ ga[ e5dd Iﬁlewgqg(ﬁdmfyhtée

anount of th@nﬁmh@r rel ease agents (the fatty acid ester-based rel ease
agent and synthetic wax) contained preferably fills the weight ratio (the
former : the latter) of 90:10 to 30:70 and m)re preferably 80:20 to 40: 60.

An_excessi ve contgflu@linQifie e@al%aa?g%gg@&@ Mland REELELAR G REGAUSE 1!

i npairs the consecutive annun
soap- based rdfasasaeniséthe fatmd a@iﬂkﬂ;terﬁeﬂs@a@&a&g@gms and syphesfcewak) yorfaided 0 5. 0

parts by mP@?&ralﬁP%lﬁ%@ VFJI%Itne r %ﬁofoétl.é t%eq?tpe?j’ 5?98¥0¥§|3%h}0’ e E%rgf égge

parts by we B an anou
agent resul P@ffrrhblye%ﬁjb{ﬂ itord(:90.t h&n neicdssivel eagent prfopdet irelsascTagentsaisgaocian

anount therggﬁmamg@é&lSé@gnﬁﬁ&q%gﬁ%ggiﬁyﬁggﬁﬁpg%ﬁs are good, brings about a

mar ked reduction 1n the i1s conditioning resin

conposition, resulting in poor noldability and also causes an increase in
t he nunber of dunny shots after the nold conditioning process. [0011] In
order 8 i nprove Thadlismyunnol bavvatd goarhbasad Fdede agant ehé ofheormldabeagmmisd, it

s 20 desiaplribf, A BY Pk by DS FAOBEEARHNDs FLSDORRREd ON of

the present ‘invention in additron to Fam ne’résin a gase
agents. ExaR¢l E¥ wrtsttveweight f @Qéﬂelﬂmmeud@nstfwmeml pn apenboof pel pleasend

wood pul p (ggdht rdRed RER 0N fe WA relcase properties. Too large an amount thereof,

while the mold release properties are good, brings about a marked reduction in the
15 fluidity of the molten conditioning resin composition, resulting in poor moldability and
also causes an increase in the number of dummy shots after the mold conditioning

process.

[0011]
In order to improve handling in removing the molded article from the mold, it is
20 desirable to add pulp to the mold conditioning resin composition of the present
invention in addition to the melamine resin and the release agents. Examples of the
pulp used include straw pulp, bamboo pulp, and wood pulp (soft wood pulp, hard wood

pulp), each of which may be either chemical pulp or mechanical pulp.

Further, the pulp may be used in a form of pulp impregnated with the melamine
25 resin, the essential component of the mold conditioning resin composition of the present
invention (resin-impregnated pulp). The resin impregnated pulp may be prepared by,
for example, impregnating the pulp with an aqueous solution of a
melamine-formaldehyde resin followed by drying.  Further, a portion or all of the pulp
may be replaced with powdered pulp, so that the fluidity of the resin composition may

30 be adjusted as appropriate.



pul p), each of which may be either chem cal pul p or nmechanical pulp.
Further, the pulp nay be used in a formof pulp inpregnated with the
mel am ne 25 resin, the essential conponent of the nold conditioning resin
conposition of the present invention (re&sin-inpregnated pulp). The resin
i npregnated pul p may be prepared by, for exanple, inpregnating the pulp
wi th an aqueous solution of a nelam ne-formal dehyde resin foll owed by

drying. Further, The g9¢ bf 08 pQkp @hbt ﬁhléuhﬁlyﬂ%z@ed BRYisREy a2 665 é@oﬁ% to
powder ed pul so that the fluid resin conpoOsition may

adj usted as 1@%&“8&1“? Q’t“é"*ra’@lyﬁﬁ@msllozfé BBPUtt%Q ol pHyrehepdhe %@%ﬂt@ﬁrfﬁrﬂuﬂp 101 m ted
but usual | ybé am@ess isuamy aheub part By w%%@aﬁﬂ %reéﬂarmﬁfze!i@@(b Ma&%e@& {ggoabout

200 m Furth gteyam)unt f thep ded is usuall'y 57t
parts by vvell(g(LPar%? Hrightetld ?919?@“{1%@91 pé‘rcidétlwf\ﬂéisdmn 5 pas bﬂ@@lgbfafpfi s by
wei ght ef the @b drdIEes’ &S kffectAddidliieR oquér'éstﬁaﬁ h@'ﬁaaés B?rv@/e?g}ﬁyof"vﬁé gE{p

the pulp produces no effect Addi tion of nore parts by wel
the pul p i HpRaEdhe fhad Wm%ﬁetwhﬁt ete ariges qmomﬁ@rnethafrtheé@ichcqmémmnon

that the noldinCenthdsitRRl REs tbeBl ML RPQSitiké %'f‘ ﬁ‘fo & 9 hid k llfetrg%a%tt ngm ties
of a nold, and thus_there cannot be inparted suf I'cl ent ease properties

al | over thenRted suffigsnpneleaseprpertipres!] oventherrld. condi ti oni ng resin
conposition of the present invention preferably contains a curing

catal yst. Exanples of the curing catalyst include an organic acid such as
phthali ¢ anfppde) de, oxalic acid, sulfamc acid, p-toluenesulfonic acid,
and the |ike; an i norgani c Cld such as hydrochlorlc acid, sulfuric aC|d
and the® Iike; qv§5| the 6@4 ﬁé%@“%ﬂ%lsre%w‘Fpnmqséltoﬁy@%ﬁh@néreseﬂt invention

tri et hanol a@ﬂefb@abljr s:oﬁtamélmhh %%gﬂaf}@‘?t 8RR ples2ofMte¥lring- &M & nfll%gpagno'

and the like. The @munt of e curing cat aI yst added”is u
1.5 parts bYEHBF gRE, SUghds @’#ﬂé}rﬁ&l? ébhxﬁrtﬁieao%%lq acidy gpifarpig zwed@@luepeﬂulfm@ parts

by wei ght ofcid,hednet a8 ng 8 aﬂtc adie i £ ieRntinidRnidig sﬁﬁ'ﬁh@ a&@”@x?ﬂhte' on of
t he present i nvention prefera contains ‘at least one selected fromthe

pul p and t &%ur fifg catal yet . tiEGﬁeFuratCWér Wite nipedylosnen.t i didthanotesin
conposié i on-aimdth@am@s@Rtol! PRI DaiRY- 1 -propanol, and the like. The amount of

the curing catalyst added is usually 0.05 to 1.5 parts by weight, and preferably 0.1 to 1
part by weight, per 100 parts by weight of the melamine resin,

The mold conditioning resin composition of the present invention preferably

contains at least one selected from the pulp and the curing catalyst.

20 Further, the mold conditioning resin composition of the present invention may
contain, as appropriate, a colorant such as a pigment and the like, a fibrous filler other

than pulp, an inorganic filler having a low hardness and small particle size, and the like,

Examples of the colorant include an inorganic pigment such as titanium dioxide,

carbon black, zinc oxide, ferric oxide, and the like; an organic pigment such as

25 phthalocyanines, azo compounds, diazo compounds, and the like; a fluorescent pigment
such as benzoxazoles, naphthotriazoles, coumarins, and the like; a dye such as
anthraquinones, indigos, azo compounds, and the like. Examples of the fibrous filler
include wood powder, a natural fiber such as cotton, hemp, cotton linter, and the like; a
chemical fiber such as an aramid fiber, a vinylon fiber, a polyester fiber, and the like.

30 Examples of the inorganic filler include glass powder, a glass fiber, silica powder,

untreated calcium carbonate, talc, aluminum hydroxide, barium sulfate, zinc sulfide,



contain, as appropriate, a colorant such as a pignent and the like, a
fibrous filler other than pulp, an inorganic filler having a | ow hardness
and snmall particle size, and the like. Exanples of the colorant include an
i norgani c pignment such as titanium di oxide, carbon black, zinc oxide,
ferric oxide, and the like; an organic pignment such as 25 phthal ocyani nes,
azo conpounds, diazo conpounds, and the like; a fluorescent pignment such as
benzoxazol esaicigaphibe! sieeeligs, counmarins, and the |ike; a dye such as

ant hr aqui nones, indi gos, azo conmpounds, and the |ike. Exanples of the
fibrous filler include wood powder, a natural fiber such as cotton, henp,
cotton lint@i{()’m nd the like; a chemcal fiber such as an aramd fiber, a
vi nyl on fi bet’, pol yester fiber, and the |like. 30 Exanples of the

i norgani c fillerThaehdldecoglRvsinpOMBRAN corfp@iamS of itRebres&t! IGanRAVMIRY : be
untreated cal ci um carbonate,. talc, alum num hydroxi de, barium sulfate, zinc
sul fide, ca Oé?’ﬂt%feéitﬁsfaafp@p“ﬁﬁlﬁntt% apé@@p as p§easd$r tYPe ol d condi ti oni ng resin
conposition of the present invention may be fornulated as a conpression
type and also as a transfer type. 5 Wien the conposition is fornulated as a
conpressi on typeWhih the c@ngdseitoabik €ofngulate®AH AUdchpREEk RN tHpeS U isNBeeaib®l st, an
anti oxi dant, and éhe1 like.in addition to the esEe tial . conponents, that

is, a nmel anfRPHBEPHIP: & Chesatal Gitpngatay dant) wedhe bigemraddition te thegpieptiale d
est er - basedcamsionasts, thgeRta aadhafe résis YIrhbat pWazed rBRaRAER! tPf faty acid
preferable formulation of a cogpression type nold conditioning résin
conposi ti onc§e-be cleasy pEPbIPEG MIMAEHG Y8 andl £X8MPE ebnprisgsiable t ype

conposi ti onformMatiariofes rc8mipFesdio® t]@@e' holdYeohBitighhg MihalonsRRRRasethokal ease

agent 0.3 to.1.0 part by weight atty acid ester-based rel ease agent

and/ or *8ynt % c wax 15 0.5 to 1.5 parts by weight Pulp 20 to 40 parts by

weight Curing catalyst 0.02 to 0.50 part by weight To prepare a

conposition of a conpression type, a preferable conbination of the
[Formulation example of a compression type composition]

Melamine resin 100 parts by weight
Metal soap-based release agent 0.3 to 1.0 part by weight
Fatty acid ester-based release agent and/or synthetic wax

15 | | 0.5t0 1.5 parts by weight
Pulp 20 to 40 parts by weight
Curing catalyst 0.02 to 0.50 part by weight

To prepare a composition of a compression type, a preferable combination of the

metal soap-based release agent, and fatty acid ester-based release agent and/or synthetic

20 wax includes the combination of zinc stearate and a partially saponified montanic acid
ester, the combination of calcium stearate and a meodified hydrocarbon wax, the

combination of calcium stearate and a polymeric complex ester, and the like.

[0014]
Further, when the composition is formulated as a transfer type, it is preferable to
25 compound a fibrous filler such as pulp and the like, a curing catalyst, an inorganic filler
such as silica powder and the like, a colorant, an antioxidant, and the like, in addition to
the essential components, €.g., a melamine resin, a metal soap-based release agent, and
a fatty acid ester-based release agent and/or a synthetic wax. An example of a

preferable formulation of a transfer type mold conditioning resin composition is shown



nmet al soap-based rel ease agent, and fatty acid ester-based rel ease agent
and/ or synthetic 20 wax includes the conbination of zinc stearate and a
partially saponified nontanic acid ester, the conbination of cal cium
stearate and a nodified hydrocarbon wax,sthe conbination of cal cium
stearate and a polyneric conplex ester, and the like. [0014] Further, when
the conposition is fornmulated as a transfer type, it is preferable to 25
conmpound a B%P%pus filler such as pulp and the like, a curing catalyst, an
inorganic filler such as silica powder and the |like, a colorant, an
antioxidant, and the like, in addition to the essential conponents, e.g.,
a nelamne resin, a nmetal soap-based rel ease agent, and a fatty acid

est er - based hasmelgen gxperale afeirersia Lmprmommosiionhx. An exanpl e of a

preferabl e fornul gl 90nofs@ transfer typeggnl jLioning resin
conposition is showﬁ 8n %%HOML [Fornulatiggegggggﬁgk%# a transfer type

conposi tion] Mel Mefahsoapesised iebBsprgens by Onklogh® pavky sdcighbap- based rel ease

agent 053 to 1. OpRarieiPyst e, ot Fatt.y g%’ﬁ r-Rased rel ease agent
and/ or gynt hetic V\Q; b g’t‘;}te?a%asre%gsretag&gyan%# Eétgu‘ﬁ’% 5 to 20 parts by
wei ght Curing catalyst 0.02 to 0.1 part 05 teel.gharts 1Si Weight powder 10 to 40

parts by wei ght To prepare a conpositi f..a. sfer type, a
pref er abl e conbi%g{]i on of the netal soagf{gazgé)aﬁ?é*ggigfg?agent, and fatty

aci d est er - basedCvingetdydgent and/ or a O3Znbidet pat wakighncl udes t he

conbi nati on of zg; ate and a parti gl ified, nontanic acid
ester, the conbi %@%@éﬁ% zinc stearate gr%ggéﬁg%l X‘é’%ghg/drocar bon wax,

t he conbi nation of calcium stearate and a mneral oil-based synthetic wax,
and the like. is [0015] To prepare the nold conditioning resin conposition

of theilpresent ihverpasna compysinenab arepsive tarphayeldrable tonnaton of dan

horogenousl| ¥R §05h-bd8d MRIAY A%nt 8Sd fatty acid ester-based release agent and/or a
synthetic wax includes the combination of zinc stearate and a partially saponified
montanic acid ester, the combination of zinc stearate and a modified hydrocarbon wax,

the combination of calcium stearate and a mineral oil-based synthetic wax, and the like.

15 [0015]
To prepare the mold conditioning resin composition of the present invention,
any means may be employed as long as it can homogenously blend the melamine resin,
the metal soap-based release agent, the fatty acid ester-based release agent and/or

synthetic wax, and other additives such as pulp and the like.

20 For example, there may be mentioned a kneader, a ribbon blender, a Henschel

mixer, a ball mill, a roll mill, an automated motor, a tumbling mixer, and the like.

[0016]
The curing resin molding compound for which the mold release properties are
restored by use of a mold conditioning resin composition of the present invention is
25 exemplified by an epoxy-resin molding compound, a phenol-resin molding compound,
and the like. Among these, preferable is the epoxy-resin molding compound,
especially the one for semiconductor encapsulation.  Further, while the mold
conditioning resin composition of the present invention is applicable to any mold that is

used for automatically molding the curing resin molding compound, it is



the netal soap-based rel ease agent, the fatty acid ester-based rel ease
agent and/or synthetic wax, and other additives such as pulp and the I|ike.
20 For exanple, there may be nentioned a kneader, a ribbon bl ender, a
Henschel mxer, a ball mll, a roll mld, an automated notor, a tunbling
m xer, and the like. [0016] The curing resin nolding conpound for which
the nold rel ease properties are restored by use of a nold conditioning

resin Conpo§dvtat1%g%éﬁfslgtéﬁgh&f 51[’13 QH@ &c%ncﬁx%mi a%)((iefgg)fﬂ'(g led by an

epoxy-resin no oun eno -resrn g conpound, and the

| i ke. Anpbng these, preferable |s the epoxy- resin nDIdlng conpound,
especially the one for sem conductor encapsul ation. Further, while the nold
condi ti oni ng resBhmobdips dietmneld conditiping ressrepampasitiontaf she P@S@pmwenm @to

any nol d that piaid m%ssflme (S %legggrgpémés%m%sﬁlbﬁ %m;&g fh%%&&ﬁggfed' ng

conpound, it is 9 a vantageou y appli to nol i ron roni
and the |i k@oldse sppddiong fariee mwe dd:oe@wanrtng@mimg)mmgltwncﬁﬂWcsmbmvmtmhe

presentsi nvﬁeié%ld tem #Pﬁumfcﬁ@' {3 1955 Rk Hx@{)}%ﬁu%ﬁf;m '{oebf"ﬁlea %F(g%ert R

to the nold surface. referab nol di n
condltlonln@“ﬂ@§ﬁm3@ﬁﬂbéghﬂwﬁﬁ of the present invention 5 are: a nold
tenperature of 160 to 190C, a nolding pressure of 10 to 20 MPa, and a
curing time of 2 to 3 mnutes. EXAMPLES [0017] Hereafter, the present

i nvention wiklng gqrther described in greater detail with 10 reference to
Exanpl es, but it should be understood that the present invention is not
deemed to HE0LTInited thereto. [0018] Preparation Exanple | A m xture of

480 parts by weightamh g Hﬁnvﬁ%@n%ﬁltl?e ﬁ%‘th%ﬁ&@ﬁbe%fintééa[{aj d&é@aﬂ bapa 37%

aqueous sol ution), and 35 garts wel ght wat er was and reacted
to give a WEIeNE e sempiisdBuydsheddibe understaodothat tharpresent ychten BquUBOUS

nel am Ne  deemed to be limited thereto.

[0018]
Preparation Example 1
A mixture of 480 parts by weight of melamine, 520 parts by weight of formalin
18 (a37% aquéous solution), and 350 parts by weight of water was heated and reacted to
give a melamine-formaldehyde resin in a known manner. To the aqueous melamine
resin solution obtained was added 257 parts by weight of pulp, and the resultant mixture
was kneaded and vacuum-dried to give pulp-loaded melamine-formaldehyde resin

powder (melamine resin-impregnated pulp) with a resin content of about 73%.

20 [0019]
Preparation Example 2
The aqueous melamine resin solution obtained in Preparation Example 1 (solid
content: ca. 60 weight %) was dried at about 200°C by a spray drier to give a powdered

melamine resin.

25 [0020]
Example |
A mold conditioning resin composition A was obtained by blending in a ball
mill 30 parts by weight of the pulp-loaded melamine-formaldehyde resin powder with a
resin content of about 73% prepared in Preparation Example 1, 50 parts by weight of



resin solution obtained was added 257 parts by wei ght of pulp, and the
resultant m xture was kneaded and vacuumdried to give pul p-1oaded
mel am ne-f or mal dehyde resin powder (nelam ne resin-inpregnated pulp) with
a resin content of about 73% 20 [0019]10Preparation Exanple 2 The aqueous
mel am ne resin solution obtained in Preparation Exanple 1 (solid content:
ca. 60 weight % was dried at about 200C by a spray drier to give a

wder ed
Ponpost ti onraf auatied Sidhing el ieied AT Rudn il RRME UAEED
of the pul pﬁlh@mehﬁflﬂhm wetlcfi@lswamﬁél%@@eo ﬂe@ltrbyp@m@rof\henmlaacm,e% rpanontent
of about 7 @&g&a&ﬁ%ggﬁeﬂ?&swgére ) %&h e%%stegi&§d$xnogﬁaggan%pts by

t he powdere amne resin 5 on
wei ght of \S‘tlghtc@f Ioowiay O (lphl“tallpaamomﬂi@i suoz@nmfacnﬁ 00 prOdL@e@é;thlbyanAel ght

of benz part: f i ght
of ethy ene ss ear im %E 3 %”%\%g%leq t%é H’l%ﬁk&ﬁ{t%n&%_p%% 90%@59%%2%“ ally
saponi fi ed abtmbe sl ve @cwﬂemrmp}rdochll@ed mgpe@hcarl dntthe, (dapam) epoxt- r)esmAs is

shown in T %)@}qné’ %(%rﬁr\]%oquli%r %gczg)s&lafw | r\]xgasrrgﬁfde(g rzii?t”P?es otrfn nreﬁ‘:as Obt %I;g

showed exce rel’'éase properties

nol di ng conpogtte fnotd emdapaingatsionompssitiod Aed(ca}ﬂftnex:onﬂse@tme mc@darbdlitga&e
properties exﬁﬁﬁ tgg; the nold conditioning resin conposition A excellent
consecutive ability was exhibited. 10 [0021] Exanple 2 Except that
0.1 part by weight of Loxiol G 78 (a polyneric conplex ester, produced by
Cogni s Japan Ltd.) was used instead of 0.35 part by wei ght of Li cowax OP
(a parti al IIQO%L’:iponi fied nontanic acid ester, produced by Cariant (Japan)
KK), a E%P? fondl tioning resin composi tion B was obtained in the sane

manner as in 1.
Except that 0.1 part by weight of Loxiol G 78 (a polymeric complex ester,

produced by Cognis Japan Ltd.) was used instead of 0.35 part by weight of Licowax OP

(a partially saponified montanic acid ester, produced by Clariant (Japan) K.K.), a mold

15 conditioning resin composition B was obtained in the same manner as in Example 1.
As is shown in Table 1, the mold conditioning resin composition B obtained showed

- excellent mold release properties. Further, when an epoxy-resin molding compound

for encapsulation was molded after restoring release properties using the mold

conditioning resin composition B, excellent consecutive moldability was exhibited.

20 [6022]
Example 3
Except that 0.35 part by weight of Licolub H-4 (a modified hydrocarbon,
produced by Clariant (Japan) K. K.} was used instead of 0.35 part by weight of Licowax
OP (a partially saponified montanic acid ester, produced by Clariant (Japan) K.K.), a
25 mold conditioning resin composition C was obtained in the same manner as in Example
1. As is shown in Table 1, the mold conditioning resin composition C obtained
showed excellent mold release properties. Further, when an epoxy-resin molding
compound for encapsulation was molded after restoring release properties using the
mold conditioning resin composition C, excellent consecutive moldability was

30 exhibited.

[0023]
Example 4



As is shown in Table 1, the nold conditioning resin conposition B obtained
showed excellent nold rel ease properties. Further, when an epoxy-resin

nol di ng conmpound for encapsul ati on was nol ded after restoring rel ease
properties using the nold conditioningl¥resin conposition B, excellent
consecutive noldability was exhibited. 20 [0022] Exanple 3 Except that
0.35 part by weight of Licolub H4 (a nodified hydrocarbon, produced by

A ariant (Japan)gdfets JhaWv@s i f ; tea by, i wll.gowax
OP (a partially _saglgni) fa}l\?zmrjrg%?aﬂ i gkg%?d&eg%elrgévq?{) gge(amﬁ/&%tlaﬂ géns'tc&
(Japan) K. Kyntheic wax,mipénced huiCogaisiapans leidi)ivas gisteadal C3hasart dpetighed in
t he same maymes, Hi (EXRHR : ' Lhr T :

condi ti oni nlg resvi%?l{ G():Fggrpqs_ilt_%)%ﬁp%lggéfgoﬁggr&%\gﬁoﬁb& p’g%@ﬁ g%% dbrg%ﬁn%ase
properti es. KKk fregld copiiioning essisxgpnnesition dd s alfaingd irpbaname oranner as in

encapsu at i RS nolade; r:.r r r : rid: I nol d
condi tiLIEloni n%r.esi r% coAgfglgsS?ﬁvgnmC?&ggc}éIri?%r@lggﬁgglgéﬁﬁgggﬁgﬁggﬁoﬁ%éhgvas 30
exhi bi t ed. qotoa) shamednpicellenti molgxredgase toerterties30 Fpdkear, byremveingdgoxgfredioxi ol
VPN 881 (a iper iz et | r ; | S, n Ltd.)
wes Used | ot o oy HhadI0E Se YRR, Nfs "B PaRCLERRRY ORAN Pl

saponi f i ed unstthgineldeinditiesngresipcaupesitbn), Glceltdnamns¢dtipamoldakiliky was a ol d
condi ti oni ngpfgshn conposition D was obtained in the sane manner as in 5
Exanple I. As is shown in Table 1, the nold conditioning resin conmposition
D obtained showed excellent nold rel ease properties. Further, when an
epoxy-resin__nolding conpound for encapsul ati on was nol ded after restoring
rel eas® prdpe¥4li es using the nold conditioning resin composition D,

excel l ent cepseciijye nol dability was exhibited. 10 [0024] Test Exanple |

Inttialization of the mold

In carrying out the mold conditioning test with the mold conditioning resin

compositions A to D, it is necessary that surface conditions of the mold before the test is

15 made to be constant. Thus, the mold was cleaned by 5 shots of transfer molding of a

commercially available melamine resin-based mold cleaning compound (Nikalet

ECR-CL, produced by Nippon Carbide Industries Co., Inc.), followed by 2 shots of

compression molding of a commercially available melamine resin-based mold cleaning
compound (Nikalet ECR-SW7320, produced by Nippon Carbide Industries Co., Inc.).

20 Molding condition
Mold: QFP
Mold temperature: 175°C/175°C
Curing time: ECR-CL, 300 seconds
SW7320, 180 seconds

25 Mold conditioning test

After mold cleaning for initialization was complete, one of the mold

conditioning resin compositions A to D was molded 3 shots by transfer molding with a
curing time of 180 seconds. Subsequently, a commercially available biphenyl-type
epoxy-resin molding compound (EME-7351T, produced by Sumitomo Bakelite Co.,

30 Ltd.) was molded, and the mold release properties and consecutive moldability were

examined.



Initialization of the nold In carrying out the nold conditioning test with
the nold conditioning resin conpositions Ato D, it is necessary that
surface conditions of the nold before the test is is nmade to be constant.
Thus, the nold was cleaned by 5 shots ofiztransfer nolding of a cormercially
avai |l abl e nel am ne resi n-based nold cl eani ng conpound (N kal et ECR-CL,
produced by N ppon Carbide Industries Co., Inc.), followed by 2 shots of
conpr essi on i : onmercially avail abl e nel am ne resin-based nol d
HQMghggcﬁﬁﬁgfgt ECR- SW320, produced by N ppon Car bide

cl eaning conpoun S
| ndustries Co., M@d)QFR0 Ml ding condition Mld: QFP Mol d tenperature:
SWr320, 180 seconds 25 Mold

175C/ 175C Curi ”94%1 %*Egn'rpegab%g:q%oég%a;@conds

conditioning test Afte cleaning for initialization was conplete, one
of the nmold con#utitghmegl$esscendsonpositions A to D was nol ded 3 shots by
transfer nolding with a curing time of 180 seconds. Subsequently, a
commerci ally avail abl e bi phenyl -type epoxy-resin nolding conpound

(EME- 7331T, qoggluced by Sumitonp Bakelite Co., 30 Ltd.) was nolded, and the
nol d rel ease properties and consecutive noldability were exam ned. 12

Mol di ng conHT@ﬂ%Eleld: QFP Mol d tenperature: 175C/ 175C Curing time: 100

seconds 5 [0025] [ Tabte I Exanptes 171234 Examples
P

1 2 3 4

Mold conditioning resin composition A B C D
Mold release properties | Good Good Good Good
Evaluation item . | >1000 | >1000 | >1000 | > 1000

Consecutive moldability

shots shots shots shots

Good: No sticking occurred at the cavity, gate, and air vent portions and the

cured molded article was easily released from the mold.

[0026]
10 Example 5
ball 1000 parts of the

melamine-formaldehyde resin powder obtained in Preparation Example 1 with a resin

Using a mill, by weight pulp-loaded
content of about 73%, 0.5 part by weight of phthalic anhydride, 2.5 parts by weight of
zinc stearate, and 3.5 parts by weight of Licowax OP (a partially saponified montanic

15 acid ester, produced by Clariant (Japan) K.K.) were blended to give a mold conditioning

resin composition E.  As is shown in Table 2, the mold conditioning resin composition

E obtained showed excellent mold release properties. Further, when an epoxy-resin

molding compound for encapsulation was molded after restoring release propertics

using the mold conditioning resin composition E, excellent consecutive moldability was

20 exhibited.

[0027]
Example 6
Except that 1.0 part by weight of Loxiol G 78 (a polymeric complex ester,
produced by Cognis Japan Ltd.) was used instead of 3.5 parts by weight of Licowax OP
28 (a partially saponified montanic acid ester, produced by Clariant (Japan) K.K.), a mold

conditioning resin composition F was obtained in the same manner as in Example §.



Mol d conditioning resin conposition A B C D MId rel ease properties Good
Good Good Good Evaluation item > 1000 > 1000 > 1000 > 1000 Consecutive
nol dability shots shots shots shots Good: No sticking occurred at the
cavity, gate, and air vent portions andithe cured nolded article was
easily released fromthe nold. [0026] 10 Exanple 5 Using a ball mll, 1000
parts by weight of the pul p-loaded melanm ne-formaldehyde resin pomder

b d 73‘V
part by wer Shts Sah b T R Cabidi Rt iR EARGENNY ofRRY s
stearate, agireles rp@lﬂtrsleb%b m@pg’ncs ofFFukthen weben G e(mxpawsun aiollcyng apapodrded
e o AR biaBRlAlon WaP AR el ALIGRRE CIARAMofSde) BT Syl GB5°C, 10

give a nold con 1onin resi t he
mol d condi ti:(mdutn?gnrrmsln commmscm F,cmcelE;nomraamde shbdebdite waetilemtednol d

rel ease properties. Further, when an epoxy-resin nolding conpound for
encapsul ati on vvas nol ded after restoring rel ease properties using the nold
condi tignin | n conposition E, excellent consecutive noldability was 20
exhi bi t ed. Exanpl e 6 Except that 1.0 part by weight of Loxiol G 78
(a pol yneri ’@@Mpﬂex ester, produced by Cognis Japan Ltd.) was used

i d of 3. 5 jied
o st i ortiet Ao h IR LR AL Ygotanl.
condi t i oni n@OdwdrbYC(Bmpmﬂap@m I‘I'EK\Ahwaa)ilmednmm@dmﬁ 3tﬂmrséxyswrgmnﬁmasvaxn
Exanpl e 5. (J)E (%tah?allzggé\%nﬁ&i TaRGic2 cu} h&er ddugodq gg e?r&'ntJI;l K,:}j,ﬁt her

conposi tion excel
when aho epoxyldr@sidmionmpidésyycooppdionds v»fas mbtanredpms tHeatine manasr 430h (E&dmﬁfet er

restoring rel CR7qs RIQPE rirtli]ea%leuii He I’n%?d rcrgrllcﬂtioning resin composition G obtained
showed excellent mold release properties. Further, when an epoxy-resin molding
compound for encapsulation was molded after restoring release properties using the
mold conditioning resin composition G, an excellent consecutive moldability was

15 exhibited.

[0029]
Example 8
Except that 3.0 parts by weight of Loxiol VPN 881 (a mineral oil-based

synthetic wax, produced by Cognis Japan Ltd.) was used instead of 3.5 parts by weight
20 of Licowax OP (a partially saponified montanic acid ester, produced by Clariant (Japan)

K.K.), a mold conditioning resin composition H was obtained in the same manner as in

Example 5. As is shown in Table 2, the mold conditioning resin composition H

obtained showed excellent mold release properties. Further, when an epoxy-resin

molding compound for encapsulation was molded after restoring release properties
25 using the mold conditioning resin composition H, excellent consecutive moldability was

exhibited.

[0030]
Test Example 2

Initialization of the mold

30 The mold was cleaned in the same manner as in Test Example 1.



conditioning resin conposition F, excellent consecutive noldability was
exhibited. 5 [0028] Exanple 7 Except that 3.5 parts by weight of Licolub
H 4 (a nodified hydrocarbon, produced by Cariant (Japan) K K.) was used
instead of 3.5 parts by weight of Licowax OP (a partially saponified
nontani ¢ acid ester, produced by Cariant (Japan) KK ), a 10 nold
conditioning resin conposition G was obtained in the sanme manner as in
Exampl e 5. \A%4 .b&]?ﬁm% t.};ﬂ Table 2, the nold conditioning resin conposition
G obtained S X nt nold rel ease properties. Further, when an
epoxy-resin nol difig mwaddpelgaeing oforemubpiation | was wasiphe,dede adft éhe rmskdor i ng

rel ease pro E ki s ndi L1 oni resd n..C if an
cxcol Tont - carSukEma N RtLRiTR, £ I OLAPS (B3 b GOTRRS Lhdne
Except thatw8hoapewing biynowsif ghi0 okecdrggi ol SubpNusgly, (a eimmeeizlallyi bvbiabked

synthetic wa aduc i c ed_i.nste 3.5 parts
by wei g[?]t \Aglgh%& E&go{ﬁg%p_&é@g&g?g ?gﬁ*@gﬁiﬂgg%%ﬁ??gﬁh@ﬁ# g%ldc%gglggmgrsntoer,
produced byBaichitd &iot, L@apan) nkoléed, and thel whoblondédse quiprgtiasesid comepasiet | on
-1 was obt aij manner as in Exanple 5. As is shown in Table
2, the nol dﬁggﬁgﬁh{t}{]‘g%élg%%?{ggfl'n conposition H obtained showed excel | ent
nol d rel ease properties. Further, when an epoxy-resin nolding conpound for
encapsul ati on was nol ded after restoring rel ease properties 25 using the
mol d condi t Meklimgcandiion conposition H, excel | ent consecutive noldability
was exhi bit ed. 3Jpp Test Exanple 2 Initialization of the nmold 30 The
nol d was cleaned in the sane manner as in Test Exanple 1. 14 Mld

condi t L®ni ng t eshold temperature: 175°C/175°C

Curing time: 100 seconds

[0031]
fTable 2]
Examples
5 6 7 8
Mold conditioning resin composition E F G H
Mold release properties | Good Good Good Good
Evaluation item . L. | >1000 | >1000 | >1000 | >1000
Consecutive moldability shots shots shots shots

The evaluation criteria for the mold release properties are the same as in Table 1.

15 INDUSTRIAL APPLICABILITY
[0032]

Use of the mold conditioning resin composition according to the present
invention enables excellent restoration of the mold release properties, thereby to make it
possible to prevent sticking at the cavity portion, air vent portion, and the like caused by

20 high functionalization of epoxy-resin molding compounds for encapsulation and by
high sophistication of the semiconductor devices in recent years. Further, because the
mold release properties are maintained for a long period of time, excellent consecutive

moldability is exhibited, leading to productivity improvement.



After nold cleaning for initialization was conplete, one of the nold
conditioning resin conpositions Eto H was nolded 3 shots by conpression
nolding with a curing tinme of 180 seconds. Subsequently, a comrercially
avai |l abl e s bi phenyl -type epoxy-resin nakdi ng conpound (EME-7351T, produced
by Sumitono Bakelite Co., Ltd.) was nolded, and the nold rel ease
properties and consecutive noldability were exam ned. Ml ding condition
Mol d: QFP to Mdld tenperature: 175C 1#p&nfQuring time: 100 seconds [00311

[ Table 2] Exanples 5 6 7 8 Mld conditioning resin conposition EF GH
Mol d rel ease properties Good Good Good Good Evaluation item > 1000 > 1000
> 1000 > 1000 Consecutive noldability shots shots shots shots The

T o1 " A A B PR BB s PR kB a8 R el ng
resi n conposbldirgroageondingnpad rtleescprasemnts o amvad sirtae efiabkmsvaxdataimnt
restorati onthg I d..rel easg erti t here ossible to

prevent stic fesibhs Cgli%ﬁremg%\?’l Y 51% TSt eb sl mb%lr %0%8%,%@ nriﬁ}etaﬁ Ae

ing at ortion; "alrt  vent

caused by 2Mmdn iy heidcsteobhakd zat¢dsongot aepoxysyndstiowawl di ng conpounds f or
encapsul ati on and by high sophistication of the sem conductor devices in
recent years. Further, because the nold release properties are maintained

for a | ong per4 fi i ne, celle IV ility.is, exhibited,
| eadi ng t o %r O'Q%glgl?l\;il %dyﬁﬁ%%ﬁ%nﬁbﬁgﬂﬁg %géér&(ﬁg tg%la%bl, wheeih $hé atty
acid ester-based release agent is a partially saponified montanic acid ester or a

polymeric complex ester.

3. 'The mold conditioning resin composition according to claim 1, wherein the
10 synthetic wax is a modified hydrocarbon-based wax or a mineral oil-based synthetic

wiax,

4. The mold conditioning resin composition according to any of claims I to 3, wherein

the weight ratio of the amount of the metal soap-based release agent to the combined

amount of the fatty acid ester-based release agent and the synthetic wax (the former :
15 the latter) is 90 : 10 to 30 : 70.

5. The mold conditioning resin composition according to any of claims 1 to 4, wherein
the total amount of the metal soap-based release agent, the fatty acid ester-based release
agent, and the synthetic wax is 0.2 to 5.0 parts by weight per 100 parts by weight of the

melamine resin.

20 6. The mold conditioning resin composition according to any of claims 1 to 5, wherein

the resin composition is of a compression type.

7. The mold conditioning resin composition according to any of claims 1 to 5, wherein

the resin composition is of a transfer type.

8. The mold conditioning resin composition according to any of claims 1 to 7, further

25 comprising at least one selected from pulp and a curing catalyst.



15 CLAIM5 1. A nold conditioning resin conposition to be used in nolding a
curing resin nolding conpound to inpart rel ease properties to a nold
surface after renoval of stains therefrom conprising a nelamne resin, at
| east one netal soap-based rel ease agent¢ 5 and a fatty acid ester-based
rel ease agent and/or a synthetic wax. 2. The nold conditioning resin
conposi tion according to claim1, wherein the fatty acid ester-based

rel ease ageqt ias n?o[cﬁ’a(f(ﬁﬁﬁiohbﬁ SARARLT L&HIR aRlng Bel fhoksl %ﬁdiﬂ[)mg IQQL-LWTE“ ¢
conpl ex ester. 3. The nol gn |t|on|ng resin conmposition accor %n

claimi, mh%X@ﬂﬁRWHéﬂaﬁ@ngyh@h@ﬁﬁﬁﬂmékf®§ a nodi fi ed hydrocar bon- based wax
or a mneral oil-based synthetic wax. 4. The nold conditioning resin
conposition according to any of clains | to 3, wherein the weight ratio of
t he amount of the netal soap-based rel ease agent to the conmbi ned anount of
the fatty acid ester-based rel ease agent and the synthetic wax (the forner
15 the latter) is 90 : 10 to 30 : 70. 5. The nold conditioning resin
conposition according to any of clains | to 4, wherein the total anount of
the netal soap-based rel ease agent, the fatty acid ester-based rel ease
agent, and the synthetic wax is 0.2 to 5.0 parts by weight per 100 parts by
wei ght of the nelamne resin. 20 6. The nold conditioning resin
conposition according to any of clains 1 to 5, wherein the resin
conposition is of a conpression. type. 7. The nold conditioning resin
conposition according to any of clains 1 to 5 wherein the resin
conposition is of a transfer type. 8. The nold conditioning resin
conposition according to any of clains | to 7, further 25 conprising at

| east one selected frompulp and a curing catalyst. 1.6 9. A nold

condi tioning nmethod conprising using the nold conditioning resin
conposition according to any of clains | to 8.





