1 DESCRI PTI ON RESI N COMPCSI TI ON FOR RECOVERI NG MOLD RELEASABI LI TY AND
METHOD FOR RECOVERI NG MOLD RELEASABI LI TY TECHNI CAL FI ELD [ 0001]

The present invention relates to a nold conditioning resin
conposition used in nolding a curing resin nolding compound for
inmparting rel ease properties to a nold surface from which stains have
been renoved. The present inventiomDaSswipeiigtes to a nold
condi ti oning nmethod using the nold conditioning resin conposition. By
use of iothe nold conditioning resin conposition of the present
invention, &BSENEDMPOSIEESS RURORECUVERINEMOPBREEADABITETYOARD
surface and METHOTOR®R REGOVERENGMOLD NEDEAS@BIBAPSYl ation with a
nol di ng conpound consecutively for a |long period of tine. BACKGROUND

ART [0002] 15When integrated circuits and the |ike are encapsul at ed

and nol ded WBEOHMIGATeFmRIdetti ng nol di ng conmpound such as an

epoxy-resin#gg§?ing conpound and the like, a rel ease agent contai ned

in the ther é ti ng nol ding conpound oozes out to the interface

bet ween t he nol dédte ardsent| iovemnidn tréletesntd d asid,cohditisning mgsat temp@ite@asesed in
cavit and_runn tions., W
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accunul at espupettfes areliohpstied ag éhavintdid rsepfect enld 25hedothieasgpassibld gh carry out
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a situation, therefore, nold cleaning is perforned. However, even

though the pgnldSpl ones clean after the cleaning, there has
PR AR AR ATy

been a problemt ease agent on the nold surface is al so
renoved and[Ga} the 2 nold rel ease properties beconme extrenely poor

indie 1gﬂ)| di ng i ”W‘ﬁ@h ‘?ﬁtgéya’tﬂ Ei%ui{s%dctjh%qmerbqe e;l;@%bssula%& ?@d H&ﬁdelﬁs%itﬂfa
a nol d cl eani ng conpound; 1t was necesSary to restore fno rel'ease
properties thgrmedettinggmalding ¢bromndil tshdnan gn epsxresinnpokliig com@anad and the
making the fiel 833RaR0eh: GftiRl R dnd HRARNRhE INNERE bApbif 8R%efout 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 sequentially accumulates on the mold surface with repeated

25 molding at high temperature and gradually degrades by oxidation to form a hard

fayer 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



[ 0003] In order to restore the nold rel ease properties, the
Pat ent Docunent 1 discloses a nethod for restoring the nold rel ease
properties pronptly by heat nolding a nolding conpound conpri sing at
| east one kind of rel ease agent selected §romthe group consisting of
nore than 10 parts by weight of netal soaps, nore than 5 parts by
wei ght 10 of waxes, and at least 0.5 part by weight of oligoners and
maki ng the relLRASgI38L FiaNsd f esin to,the. nmold surface.
It is claimed that, I nﬁ&f[og%é vvaftcaﬂth{3 ﬁég%ér%gg?érolﬁe&%ﬁo k&msgulérﬁneéjga@%ra&?i fﬁ‘@
the rel ease a§émin®ntldus rlenthe dseanfaieaiecleaningmwmpbinm, itatas decekianeivetstore
according to fidrelRichR6bertd®yMITIGE 2 Hold LARS: ; LA -
hash Y g a1nolg égﬁ?/tm%?l é‘%ﬁ?g&?%sﬁ%hgg%gakmg

nol ded arti cl ﬁ'tsﬁ éoul d be nol déed conSecutiv storing

rel ease propebCireEashaReny eapemed thaysin gansiqrdpthanold surfagn t he ot her hand,
with the ever increasing integration scale and decreasing device

t hi ckness and the spreadi ng use of surface nount technology in
integral &ircl#003 and the like (IC, LSI) fabrication, the shape and

structures of nol At een 20 increasingly. diversjf.ied.
To cope with thi s%\gf‘%{ E:du%tg%ftgg}{’ﬁ%‘fr&ﬁ%ﬁ RXOREiria° PP e disdases
encapsul at i on? aihop&snesiarisg divenioldEvierse phupagies piverpely &9 lipauidding @ molding
encapsul ati o i hi.ghly . f l-ul t hey, hav or

nol d-r el ease%pﬂ?gglgf?%%&%%’ t9 f:e%ﬂt E())&s ad néftjllﬁ%asr?of%x & ﬁafcg%dg?mﬁ’i thengoup
rise to a nevipHHIBAsIe hanh0 prtducy¢ighttof melh seaps, trhere thah & pekte apive{ght
and, consequesttiviakes tahe aelagl 9 Rek: thi, QR r.forne
frequently. Ther ffgrrae, at her e hggkgg%giéa}ﬂggglﬁ %ﬁ%g??%&ﬁgﬁgﬁe Ridase ageng
condi ti oni ng tFa@@ﬁg’n ¢ Siefito ARl srfees Y Baslpimpdothat He this|why, the

restores nol dumbbRase wotlo pesht dsesprdyitat the d8lease Qfgehtaih WRKESIAPQSEIOLE be
many consecut 'Ii‘[ﬁ‘?

ots, of nol di f encapsul ati on nol ded articl es.
[0005] 30Pat en ’B?P?u nERyeE afa%rﬁﬁg S thisipehed. the YMORERY oS (Ureceaeansylation
S48- 79849  DirStiedSURIEsOBuTHE MdNAENTh @b RIRGBIHEMEsE6h B SNER BY iTd Fas
I NVENTI Q¥ [ 00@8]1;Apqobj ect of the present invention is to provide a
mol d conditioni'ng resin 5 conposition which can overcone the
af orenenti oned probl em of frequent cleaning and conditioning of the
nol d, caused &é @igh fluidity of the nolding conpounds for
seniconductol ﬁ apsul ati on. Namely, an object of the present

i Pventi ondi s to pPovhaethar hmldd u&mntﬁbtebanin&g?s{ju@in:fbg%m%miag@_d\mg&ﬁyg
after condit : .est or es re| ease properties._that
| ast | ong angqun%eﬁg]scg%gé glrl?dbﬂlﬁg Sﬁ‘gﬁcg;g%%ﬁ?sogéﬁc\?énoélﬂHeghr’(?}J?gmﬁE‘)rﬂ?t?ﬂrﬂ@rﬁ‘Pm
encapsul at i oAth®E dkel(lgr LB fabsicatvEANS sEOR aSOLMlcNG ST FHROBIFNE {290 0ddh

The presgnt ifaMeaidion; e r .t he af or.enent i oned
probl ens and pr_ovi%gs lg@ﬁn%%hg .(r:il;)n Pt %)V%Pra]tgg’r gg?dﬁtyc%n%o@?jglﬂ%ncoﬂ?f’m fary,
mol di ng a cufGHEPIBEpmencapsulstpw hpybesaipotaved. iBvearthmigh dhesasempounds for

properties tencapsuamtioh st dedigRecdfct S higﬂm, iRy §H8100 ﬁgtﬁgrﬁfeés%gﬁ Bhies

whi ch conpri Ses, ﬂ{'g! am.n?q resin, at [east one’kind o - aéed
rel ease agent™ ‘S04 fAamaidsyriacs gvingisedo paewaueblem o poamprdductivity.
synt heti c waRhusTte muoidctleningi dnidosirRequees, %&m&ﬂdit%in%%vﬁgﬁe o be

possi bl .| ong- j cansecutiye nol djing of encapsul ation nolded
articl egs af P%rr}o?néésﬂ %%uﬁxggrml erleér% égcée lﬁ)f’rsg’ﬁ@? ? flesye I%or 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]
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20The nol d conditioning resin conposition of the present invention
can be fornulated as one of a conpression type which, in nolding a
curing resin nolding conpound, inparts rel ease properties to a nold
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 even to the air vent portion and, after

25restoring pRCLosURRSF THOREVENERHN MBkes possi bl e |ong-1asting
[ sul ation nmol ded articles. EFFECT OF THE

consecutive 0
| NVENTI ON [oggégigﬁds fo B FHED By §HEINYENTEANNG resin conposition
of the presefinoéinventi on exhibits 30restoring effect of nold rel ease

properties, contaj soap- based. rel ease agen and a, fatty
aci d ester-based IéIogggteog‘é?n?m%ﬁ%/"bvreméo"sVnioh%"f’?“ée v@a%"}%‘%’ﬁ”&mmg resin

mel ami ntesr eswmpo’ﬁlﬂus Whidhe:a.ﬁ: ovmaﬁmlt ihe mfmﬂ@@gmw@lﬂérﬁ loﬁfrb@fégr digign@d
consecutive in encapsu icle

condi ti oni ng@c}éfi qﬁoﬁggn%f %I‘e r&é}g’t Eaeqs f&ﬁﬁqﬁgm dﬁtgn%r éetl?“B lngCWH{’ﬂlsafoéd
as a conpr essimpntiygde, encdpsilaghar. t sNarrel)eajs ebjpwt@ﬁéfetpr@smem&nnérmstt@proaidé
vent portion, nsecut .ye nol.dl ng of
encapsulatlonﬁ{aﬂjlgﬁﬁﬁ @g%%ggka efgggglg%lng %ﬁﬁ@OWQEgégglndd residres
properties. @olseslramemm TDARRY|ING @IdTmTE HobSIERTADN chAROS]ve shots of

Hereaft eg, trﬂ@id o8 6 Q8 A0 r conmposi tion of the present
invention wl {bﬁgodgscpl beig @ﬁn(%grag&ll etail. The nel am ne

resin used |n t he present invention may be produced by a known

onet hod. e e and nel am ne crystals are

reacted in éww&%q}géngfI@ {’%&)&LEK/[ dvantageously 1.5:1 to 3:1,

in an aqueodﬁO&@lution to produce an aqueous sol ution of the initial

condensate. The r | am,ne c cancentration

of 20 to 60 % at Tglg éeasc |10‘r’1€nf3?‘rggsr %eﬂrnéa 50 pgdiEss %6 %Pﬂ?ﬂe%rﬂﬁ

15 al kal i ne aa&dmmwde@rasmoldmdndmmphgtﬁem ¢umpb@1t1bm whofl, in mulde@ a B&fntg 18din

the forpal dehy nent ot

t han parafornaﬁggqaﬁg orna %ﬁg& %g@Mggmg AtreoH 3@%?8@

for exanpl e,thg %p@@ Wd?é co[rmgg_eg]meiammc xesm at least one kmd 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



The nol d conditioning resin conposition of the present invention
contains, as 20rel ease agents, a netal soap-based rel ease agent, and
a fatty acid ester-based rel ease agent and/or a synthetic wax, in
addition to the nel am ne resin. Exanmpl es of the netal soap-based
rel ease agent include calciumstearate, zinc stearate, zinc

nyristate, and the like. Exanples of the fatty acid ester-based

rel ease agent encapduwtﬁen anglaed iatlcley af% Dafaming e HOREANI CFlﬁﬂllef'j ®BdiLhe
a polyneric co | es of

e i ke,, and exa t he
P ot s SRt T AR 4 B oS tip S Bt ik BB v ise SORSTIES SHeetd
synt hetic vvaxtheaald tehe pbitioa. axﬂoamk'és gakdible o eongElagingl ccml%@dtiﬁd sn@tiap of

as Li cowax |ed nont a aci d est. pr oduced
by d ari ant ( ?)%3%%%{[1& id%d%g@l of r‘?%or 5 m@d r%??ﬁ%/ﬁ@?? c:orrpl ex
ester, produced by Cognis Japan Ltd.), L| colub I-1-4 (a nodified

hydr ocar bon- based wax g oduced by Cd ari ant &\é{a;p K. K), Loxiol VPN
881 (a ni her aBEST MPAE ERRGARRYING Qak THEINYFEEAODy Cognis Japan
Ltd.), and thﬁ)gbg ke nay be nentioned. 5The anount of the netal

soap- based rel ease agent and t he anount of the other_ rel ease agents
(the fatty acid esi®rafisadkympldicondiEonpprsingrepreyitiemelhepiress) invention will

cont ai ned pr eheedsadttbed id hb% defag. wei ght ratio (the fornmer : the latter)
of 90:10 to 30:70 and nore preferably 80:20 to 40: 60. An excessive

content of other release agents is not preferable because it inmpairs

t he consecutive ; OTh

soap- based rel eagglL gglgér% lg%r Si]bt gmr efg‘g E%nqgrbvgﬂ?og Yy E"r%rf’élﬂcé&by agngwn
to 5.0 papts mstheki ght and nore preferably 0.5 to 3.0 parts by

wei ght, per 100 parts by weight of the nmelamne resin. Too small an
anount of the release agent results in reduction in the nold rel ease
pr oper : ies. Too | agge%aﬁxpwm&ﬂ{amzeﬂﬁre%& mmlh@c@tﬂslsra&l r‘éacirt&i i%aasxﬁolar ratio
roperties ar rin reduction in the

Flurdity of tHd oIt bt har i 5§ S5 B B GROST Talien 7 bt wgaqp%pus
poor nol dabi Isohyiomnd @k sieitiahusdensate. i MTiee &A6tidnN plobeeds LTDE fndimidel BRkstal

2ot fter BBl i) 01 PERSERE kORI o0, 9 0 RIS

desirabl&to aél@ﬂn¢)9¢updmcmls,t el mmk;det@omdiﬁ ko hdhguimessi nPaowpdss finoaldetyde

the present |r{ga\5egg| tp&y% [

rel ease agent s F%eg %ﬂ B ‘#eggu{‘ﬁeuse [ h‘glnhtg @?a%r%ﬂn'ﬁ@%g% gpd
pul p, and wod yeesyth awaéﬁpbmc@ dehadedfmwnmmapgtaldea@h of whi ch
may be either chem caI pul p or nmechani cal pulp. Further, the pul p may

be used in a formof pulp inpregnated with the nelam ne 25 resin,
t he essenti al[0@défponent of the m)l d conditi oni ng resin conposition of

AR R e A g R
aqueous Fol ut¢lease agerss, mewhlatai mpﬂmadaﬂetteshy@nu; esd n fhio} hddestebyasdd yélage
oy okl aityata ShineRl bt RURTBYASIERE RERE W L1 onder o

pul p, so that™t "he T°esi oSl may 30be adj usted
as appropri ate.

(

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 Clariant (Japan) K.K.), Loxiol G 78 (a



6 The size of the pulp is not particularly limted but usually
ranges fromabout 5 to 1000 pm and preferably about 10 to about 200
pm Further, the anmount of the pulp to be added is usually 5 to 70
parts by weight and preferably 20 to 60 parts by weight, per 100
parts by weight of the nelamine resin. Addition of |ess than 5 parts
by weight of 5 the pulp produces no effect. Addition of nore than 70

parts by wei t.he airs fluidity i
there ari sesgg%'%el%g?r% 1%: {EE-’ ?dﬁl © ?C’E’Q}F\J?Haf‘o[ﬁfi Srgﬂrc‘glgf’ ﬁfa, @ Todified
conposi tion ha@rb@rhm} kfalsctd wake pedteednbyt iCisiaof (apam| KK aridxtdusPy hegne(a

b . he. nol d.
F0019] 10Fur PRiFAYIed Bhllc bEx SASGRT BPROLIE Tl Ll B bR Tifane ve

pr esent |nveﬁﬁﬂwﬁm§referably contains a curing catal yst. Exanpl es of
the curing catal yst include an organic acid such as phthalic
anhydri de, oxalic acid, sulfamc acid, p-toluenesulfonic acid, and

the likes an lnoruwurﬁo@ebﬂthétﬁedaaléaaﬁwﬂécpférea@é bgénta&iddthe §MB{1Mrdf9hea&hQ’
and the |like; ,the salt %t ese acids wth triethylam ne,

tri et hanol anf &5 a%tsl@"ed AR SR hRSAHERE, ag?m@ﬂhgwthgﬂcaﬁiaﬁ)ocontamed
1- propanol , areébrabie fills ke waibst ﬁﬁ@lamta fofimer h@he Hittbﬂ)QJf@@tl@' &ss;o AL RN b2

wei gnt | per oy CEEB, BT 87 enBielRienl of b, siekst 2edffoisnahe

condi ti oni ngpue&sab&r: hmaqsesumpmrs thd cdnbeupreaeldibiiityvent i on preferably
contains at | east one selected fromthe pulp and the curing catalyst.
20Further, the nold conditioning resin conposition of the present

inventigp may  COrHeahw) axﬁ&n@@ﬁh@%&a@fsﬁ? l:?as&ﬂ{ef%‘é& eRUGH ofRr ?ei%&%%?tts

and the |ike, f| brous filler other an pu |nor8an| o .
having a | ovx)sr?éier ferAly §-Zicp- %HﬁTslpr‘&?lgtit@P@n?F%EEfW p-hdo PiOiaarts by weight,

Exanpl es of pdre 00 @by Btweighe bﬂ@lﬁ rﬁélamiﬁ@rr%m ]grrdal&mﬁ% %n%ﬁﬂt 88the reiease
e, erri ¢, oxi )

titani um di oxi dte ak bo bl ack (gé t
like: an or gHTCe %ﬁ@r‘ﬁsﬁ ucé’l%ﬁng@m "g FEhROBEEhi e largean %?P&Bﬁﬁ%f
di azo conpouwbiés; thandolt heieiaselqgopmne‘slan@@;@ﬁd;&jﬂhgplagjmmt mSﬂk@dﬂ r@cﬁlcuon in the

benzoxazopl es counarins ch
as ant hfzxng f}]%%gpgfttﬂgémh@r?@on%ﬁmmn% TPOUNGS 0513188 fFSrPit“l% ‘Eé’“‘é&?ﬁ’ﬁ%f g%’ 3¢
t he fibrous 49 faugesi a‘i!clnattésa/\mofﬁie p@mitelr of dummvmaﬂs dfiebére mukihcaaditioning
cotton, henpyogeiton linter, and the like; a chemcal fiber such as
an aramd fiber, a vinylon flber a polyester fiber, and the liKke.
30Exanpl es of t he i norganic filler include gl ass powder, a gl ass
fiber, sili (JQ wder, untreated cal cium carbonate, talc, alum num
hydr oxi de, 9 m sul fate, zinc sulfide, calciumsulfate, and the

l'i ke. [0013] In ofﬂhetorrmbrbvechmdﬂ;h‘gonfen@vrngsmnﬁlﬂﬁmmiblteifmm of nidh it is
present_jnv ate ressi on type apd al so as
a transf é %El&'a%%%g %n (L‘E:J(;]rt;ljlpeog%ogﬁi on datmq‘l 1=t 8‘8"%%%3 8€ BEEn
type, it | s Ip‘t‘@éfl@lr gbkddition tochpuelachiputepip sad gy fetrgsc ageatsy sExamagles of the
ant i oxi dant nts
that 5. a uPanehaende e BuBhidodRul phd o RO b SRR R o
fatty acid é%lipéfeaﬁ}a%@tﬁwlémé%@ﬁ@ﬁtemwéipldp oamgghaniseltiulp. vax. An

exanple of a preferable fornulation of a conpression type nold
conditioning resin conposition is shown 10bel ow.

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 agueous 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.



[ Formul ati on exanpl e of a conpression type conposition] Ml am ne
resinl00 parts by wei ght Metal soap-based rel ease agent0.3 to 1.0
part by weight Fatty acid ester-based rel ease agent and/or synthetic
wax 150.5 to 1.5 parts by weight Pul p20 to 40 parts by weight Curing
catal yst0.02 to 0.50 part by wei ght To prepare a conposition of
a conpression type, a preferable conbination of the netal soap-based

rel ease agent andrfd iy ragd ﬁ11ﬁ§tn§{)?aﬂgct%faglgﬁ§¢i%ﬁ%ﬁt&Q@[elfarg@;@ 8k about S to

t het X i ncludes the co zinc s
;gp ti gl : 3C/ sapb H @ hRrRtcEb cabort BD eabent 200 yan. cd%iﬂhﬁathﬁ@momﬁt of gegiulmto

stearate and Be sdadi tsn@dallyysifoomagah@ey%?gm mepr&%"al)ﬂﬁtb%@ %&Fﬁ"}aer
stearate and g%go rE%merl c.conpl ex ester, he |ike.

when the conp Y ME1ghh phife Rpckining “’élnt r é‘ﬁg‘l‘:@ﬁ of W%thamﬁ W@S by weight of
preferabl e tothe Zﬁlpcpm&mdﬁldo aefifettbr Qld&tlf)? |o:f;ﬁ{or§ %ﬂhﬂ)s pdold |4y »@thttcﬁeche pulp
like, a curin cat i norganic filler such as s

alnd the |ike, E%F}“S?@HPW BN %B&tﬁisfaﬁf‘sesémﬂﬁ%ew gt thFﬁ“%(géﬁr{dit@ﬁmg
to the essentiesih wonppgdtientsls ®. fll thacopdnsifinelf aashia, ail ﬂﬁlﬁ ahere cannot tbe
soap- based re aAs&y &%cnérf'&reqeas%%}a%ﬁ%%/al "C":S’?@?%%Oi -based rel ease agen

and/ or asynt t1Cc wax le formulation of a
transfer type nold conditioning resin conposition is shown below

[ Formul ati on @xanpl e of a transfer type conposition] Ml am ne

resi n100 part vvei ght Metal soap-based rel ease agent0.3 to 1.0

part by wei ght 5F%hb{era%éj nﬁﬁ& bndaSEk &Lk PQQ\E&H of‘r{gz{]?&e& n&ogrﬁxoﬁ
wax 0.5 to 1. 56f€ [) ﬁg}/ i htl PLcl:lai:z=1l5 f;[ OEgcgm 1%; of the cuorin catal st i clud
cat al yst 0. 02 Rgfepbly 3tnsyav€élfﬁ$1t s p g yst mclude an
organic acid such as phthalic anhydride, oxalic acid, sulfamic acid, p-toluenesulfonic
acid, and the like; an inorganic acid such as hydrochloric acid, sulfuric acid, and the
like; the salts of these acids with triethylamine, triethanolamine,
15 p-dimethylaminoethanol, 2-methyl-2-amino-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 approptiate, 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, tale, aluminum hydroxide, barium sulfate, zinc sulfide,



Silica powder10 to 40 parts by weight 10To prepare a conposition of a
transfer type, a preferable conbination of the netal soap-based

rel ease agent, and fatty acid ester-based rel ease agent and/or a

synt hetic wax includes the conbination of zinc stearate and a
partially saponified nontanic acid ester, the conbination of zinc
stearate and a nodified hydrocarbon wax, the conbination of cal cium
st ear at e andegciFhREIFAL, 294 bihsed synthetic wax, and the like.

15[ 0015] To prepare the nold conditioning resin conposition of
the present invention, any nmeans may be enployed as long as it can
honogenousl y h nd the nelam ne resin, the netal soap-based rel ease
agent, the f @ aci d ester-based rel ease agent and/or synthetic wax,
and gt her additi V’Eﬁ:kslbhi; caﬁiitim[nggei@l &c{iizq)ogﬂtib@-oﬁﬂag%resﬁ%tﬁmbﬁiont REY &e
may be nentign n r, a ribbo ender, .a _Henschel m xer, a
ball mill, agwﬁﬁﬁéﬁff?%“gﬂ%%ﬁPéﬂﬁfﬁgaﬁﬁﬁ%??mﬁﬂ?ﬁﬁﬁ1ing ni xer, and the
i ke. [0016] The curing resin nolding conmpound for which the
nmol d rel ease properties are restored by use of a nold conditioning
resin cohpositi onVbn thReoppesitan isifavmnatedas h sompBsseoretypt,iif isqutefosablnto
epoxy-resi n LS ERAHRL catﬁ?ré?,rhﬁrhﬂﬁGfic?a?xlt,rlnm&fk@9{1 %@F@ﬁgg the Aasial

the like. Anong these, preferable Is the epoxy-resin .
conpound, es{PEFPRINL thahis, pelamine redpiaoprialsetmbasehtebgaseacent, an a fatty acid

Further, whidseerbhRdneleds< apd tdnank Ng siyade GARPORIN Lo Af Jrhe Cp?éf&%ﬁ@t
| icable to any nold t is used for automatically

invention is_.a use [ at i C

mol di ng t he feaﬁﬁﬂ%oﬂra PrCORRTETiAG RSt dondifioning reying aRrARASHGE ol sTpwn
appl i edat o nmelads rmade of iron, chromum and the |ike. By

nol ding the nold conditioning resin conposition of the present
invention in the nold, it is possible to inpart rel ease properties to

the nold sur[\j:giqﬁﬂau?gg%xﬁﬁﬁggfgpdng%rggtgjﬁgit%% c%%ﬁ?giﬁén ns for the nold

conditioning resin conposition ese Invention 5are: a nold
tenperature of 18ElaBnEes® a nol di ng pr é&&pars byfweldtt o 20 MPa, and a

curing tinme of 2Mdhal3oip-SrdbERleaddBMILES DB8Ad (] part by weighkler eafter, the
present invention will be further described in greater detail with

oreference to Ex&fpf &id egierbaped relfesg pgenh anditrderbeionax hat the present
invention is not deened to be |imted theraba.s 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 modified 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, e.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



[0018] Preparation Exanple 1 A m xture of 480 parts by wei ght of

mel am ne, 520 parts by weight of formalin 15 (a 37% aqueous
solution), and 350 parts by weight of water was heated and reacted to
give a nel am ne-formal dehyde resin in a kpown manner. To the aqueous
mel am ne resin solution obtained was added 257 parts by wei ght of

pul p, and the resultant m xture was kneaded and vacuumdried to give
pul p- | oaded ngllam' ne-f or mal dehyde resin powder (nelam ne

resin-i npregnaﬁi%‘ﬁ' pulp) with a resin content of about 73% 20[0019]
Preparati on Exanple 2 The aqueous nel am ne resin sol ution
obtained in Preparation Exanple 1 (solid content: ca. 60 weight %
was dried at Bioonelahoogapyleat s presferdyicermposigonie a powder ed nel am ne
resin. 25[0020] Ex : : A ol d condjt.1.9ni .[.esin conposition
A was obt ai ned by MBfidresin O o T Q@%%@%@%@“&mi ght of the
pul p-1 oaded mel aniMeakspirbrsgdreaes sessi n péided Omartibyavaiggi n cont ent

of about 3% preparedaiigefs ' ts by weight of
10 the powdered nel asrjn' ne reffhﬁéﬁlgﬁggra%ﬁ?ﬁ&/%%g@%?%{l Exanmpl e 2, 20
parts by weight of silica powder with a p&ftipdiSoags beweightt 200, 0.2
part by weight of thgnzoic acid, 0.3 part by, y@paRlhyQfeidiNC Stearate,
0.3 part by weight, of et h&él enebi sstearam de, and 0.35 part by wei ght
of Licowax OP (part¥BBf3fal¥sinoni fied mont aRidé ialil desgmeiehvr oduced by
Clariant 5 (Japasjlidpwiier As is shown i n1Jadespabis by heighp! d
conditioning resin conmposition A obtained showed excel l'ent nold

rel ease properties. Further, when an epoxy-resin nol ding conpound for
encapsul @t i on was f - i e pr rties .using e
nol d cong{% ti oni ng wggﬁ%cgr?%g@?{lﬁaoﬁg% %gQJCf%JI ﬁ?'grita rgﬁegagné%{;?r{}lgnanon b S
nol dabi | ity Wdalesoaphpted dreleass] agrnt | arklx btk | aidh ester-basedExelesst dghait al/dr a

part by wei gRtn@icl @t Gheitaed 8ud @ r r -
Cogni s Japan Ltd.) wa use(il1 inst_glg(fgjilr%ﬂm?l O{)g%&ga@%ﬁ%ﬁ/%%?g%%rg%gﬂ%%gg%gi
OP (a parti al‘?%?‘@écp%f readthfrsrir AiRpionpizicstoprie angrionadided hydrataghonavex,
(Japan) K. K. xhe @ntbitlation bBcatcdinhlbfehr@Riaf@a hdSdrdl SIHIRQSHhineR: BodV@Sd the like.
obtained in the sane manner as in Exanple 1. As is Shown in Table I,
the nold conditioning resin conposition B obtained showed excel | ent
mol d relgase(gyigperties. Further, when an epoxy-resin nol ding

conpound f or encaEsuI ation was nolded after restoring rel ease
properties using Thdreperedthe srdd cowhiioning wsinncopmopitisn of dre Beseek oakhtint
consecutive aadis|hdWhe 1 (9] ; : :
Except t hat 31%5 (o yv‘\%%i ﬁﬁ?hg%&ggigl%%gagﬁé? 5@’3@% i %8 melamine resin,
hydr ocar bon, * r’fﬁ‘afgﬁé@p $ Eg?aé%tagf(“j’aﬁiﬁn@ttkamd) esjgdaspsersleases ageatl and/or
0.35 part bysymshegbivagfanticG@naddiiRs ithpa mﬁahameaa@.oni fied nmontanic
acid ester, produced by Cd ariant (Japan? K, a

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



25 nmol d conditioning resin conposition C was obtained in the sane
manner as in Exanple 1. As is shown in Table 1, the nold conditioning
resin conposition C obtained showed excell ent nold rel ease
properties. Further, when an epoxy-resin nol ding conpound for
encapsul ati on was nol ded after restoring rel ease properties using the
nmol d conditioning resin conposition C, excellent consecutive

nol dabi lity s 30exhi bi te 0023 le 4 , 11 .. Except that
0.30 part by%?t%e?u%?' at@ﬁg%ﬁigq &mgﬁ%g%n?ﬁﬂ%‘f”éﬂfn’ 874 thp4k®d synt heti c
wax, produced by Cognis Japan Ltd.) was used instead of 0.35 part by
wei ght of Licowax OP (a partially saponified nontanic acid ester,
produced by d ariRBnmoldigghninoll eepiitioning disini conipagjtivrest the pesquo siventom iD
was obt ai nedpk foid@ i - ; i : ' Ll

oA i ARILIEAD AEarfiSchdd prohefHR PR nloid A8k SAQWMLAL e

Table 1, the npld conditioning resin corposition D obtalne _ |
excel | ent noPaldpgcardiBonsfeizbe mpldcongitipring resingampositiorepoie/pressss invention

mol di ng gonpREndmbRI te@pSaRFLb 0D 196, HOhHBHh 3 dsilre 1830 Y bHY S LLERSE
properties usi, | d conditioning resin c¢onposition D, excéllent

ng .the _no
consecut i ve %Pgé{@?lﬁfgﬁo%\ﬁ%n%‘%@hi bited. 10[0024] Test Exanple 1
Initialization of the nold In carrying out the nold conditioning
test with the nold conditioning resin conpositions Ato D, it is
necessary t HaXABRLE&ce conditions of the nmold before the test is 15
made to be ant. Thus, the nold was cl eaned by 5 shots of
transfer nolding of a comrercially avail able nel am ne resin-based
mol d cl eani ng corjsoraficr, (N iadeet inEERoCIwill e ddtive dedayibdd ppgeatGaddridwith

I ndustri@s GRferentdfy k einflﬁjsé, Qued B¥uid bﬁhﬂgg‘rst%éd ?l%lq@(eeﬁl%ke%p uRhding ot
a commercially avail abl e nel am ne resin-based nold cleani ng conpound
(Ni kal et ECRegpgbde ligtisdtheatioby N ppon Carbi de | ndustries Co.,
Inc.). 20Molding condition Mold: QFP Mold tenperature: 175C/ 175C
Curing tinme: ECR-CL, 300 seconds SW320, 180 seconds 25Mol d

condi ti oni ng0@s3t After nold cleaning for initialization was

conplete, o ; conditioning resin conpositions Ato D was
nol ded 3 shgjt??%ayg{‘]r%g%gﬂflg} nolding wwth a curing tine of 180 seconds.

Subsequent |y, a domingre o 80ypants by Ivedithe obinplaeving 510/ petsdyoxgigltt @6 formalin
nol di ng, Lonpp Wlft% eag, a%é&?ﬁ%), n@{d?d;i? @lggs BY wethill LIRS daleR 288 reacted 1o

30Ltd.) was no , el ease properties and consecutive
mol dabi ity glyer emelamine-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 1
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 I, 50 parts by weight of



exani ned.

12 Mol ding condition Mold: QFP Mold tenmperature: 175C/ 175C

Curing tinme: 100 seconds 5[0025] [Table 1] Exanples 1 2 3 4 Mld
conditioning resin conposition A B CD Evaluation item

i0

15

20

25

36

10

the powdered melamine resin prepared in Preparation Example 2, 20 parts by weight of
silica powder with a particle size of # 200, 0.2 part by weight of benzoic acid, 0.3 part
by weight of zinc stearate, 0.3 part by weight of ethylenebisstearamide, and 0.35 part by
weight of Licowax OP (partially saponified montanic acid ester produced by Clariant
(Japan) K.K.). As is shown in Table 1, the mold conditioning resin composition A
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 A, excellent consecutive moldability was

exhibited.

[0021]
Example 2

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
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.

[0022]
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
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

exhibited,

[0023]
Example 4



Mol d rel ease properties Good Good Good Good Consecutive noldability
> 1000 shots > 1000 shots > 1000 shots > 1000 shots Good: No
sticking occurred at the cavity, gate, and air vent portions and the
cured nol ded article was easily rel easegh fromthe nold. [0026]

| oExanpl e 5 Using a ball mll, 1000 parts by wei ght of the
pul p-1 oaded mel am ne-f or mal dehyde resin powder obtained I n

Preparation Exampe. t‘ll}%;r h a@ ﬂagslg}p 4?& ‘?‘g;Lé?Jlol ﬁ 873}/ nmmetraelg? L%@ey

wei ght of phthalic
and 3.5 partséfn@?ﬁw%}gmmatedmyc@ww J@:Fan(Iad@&ras maﬂdllmtwpﬁﬂﬁﬁm@d by weight

nmontani ¢ 15 (ﬁ‘hﬂwﬁﬁt(ﬁf@a Qﬂﬁ?f&‘ggnlmﬁ ﬂoﬂ{ahi@@hd(egt@i)?l u Elﬁy)CIXﬁarn?gﬁ%a%

bl ended to gllgve a nol ning resin _conposi
in Table 2, #Ke: adiof %Q&‘HH%OFWSWSHQCWWO@M@)%@W@QI i thstpeaie mesgnestro we d

excel | eng W@:er el easgs By @%Qﬁﬁmt i€ FablE U, ttﬁ@'inold"‘&@ﬁ&@d?m%p%l}ﬁ E&sicBition D
nmol di ng corrpdg) sul ati on was nol ded after restoring rel ease

und f enca
properties USfaRfd tﬁ’@wﬁﬁlea isHameldorrisise PEPeHies o nfHBREL | “dﬁ’nE‘m BRQXHHESENt
consecut i ve m@lH@aobdpbindM&S$ encapsulation was molded after restoring release properties

using the mold conditioning resin composition D, excellent consecutive moldability was
exhibited.

10 [0024]
Test Example 1

Initialization of the mold

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

compositions A fo 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.,

3o Ltd.) was molded, and the mold release properties and consecutive moldability were

examined.,



20exhi bited. [0027] Exanple 6 Except that 1.0 part by wei ght of
Loxiol G 78 (a polyneric conplex ester, produced by Cognis Japan
Ltd.) was used instead of 3.5 parts by weight of Licowax OP 25(a
partially saponified nontanic acid ester,,produced by O ariant

(Japan) ELK.), a nold conditioning resin conposition F was obtai ned
in the sane manner as in Exanple 5. 13 As is shown in Table 2, the
nol d conditioni&ﬂmﬁgshp Qggposition F obt ai ned showed excellent nold
rel ease properti€s. Furfher, when an epoxy-resin nol ding conmpound for
encapsul ati on was Moldd@8Pafter restoring rel ease properties using the
nol d condi ti oni ng i SiAcb »~ €xcel l ent consecutive

nmol dability was egﬂﬁgfggﬁg %Ogg]egggé%le 7 Except that 3.5
parts by wei ght ofCuringdimeb (4 secqgralsnodi fi ed hydrocar bon, produced by
Clariant (Japan) K K. ) was used instead of 3.5 parts by wei ght of

Li cowax OP (a partially saponified nontanic acid ester, produced by
Cariant ¢Jap@n}s)K.K.), a 10 nold conditioning resin conposition G
was obt ai ned @n tﬁf sanme manner as in Exanple 5. As is shown in Table
2, the nold ¢ ﬁﬁkt'oning resin conposition G obtained showed

excellent nol d rel ease properties. Furthér, Whéen an EP xx-resin
. . a! ES.
nol di ng conpound for encapsul ation was nblded after Testoring rel ease

properties using the nold conditioning resin corposttion G3 an

4
excel | ent conSE¢Uti ve,, nol. dabi. ; X i prted— 0029 Exanpte—8
Except that [3 gﬁ}gpmgh P”ﬁﬁFﬁ%P&%%”Eﬁ%io VEN 881 ( niner§$ D

oi | -based synthetic wax, Npl@eucREpRYerRIN Hod@pan ddud. )| VasodusEdGood

instead of 3.5,.RaLLS; weight—20of—ti-cowax a—partta-ty
saponi fi ed nnn?an?%§g%¥jg&%@gﬁweammggggp B?IQﬁEri§HPOQJaBH%pO > 1090
nmol d conditiloning resiniconposition H was ewitai nedhets tiheshotne| mebmter

as in Exanpl e 5Gohf NS s@dkiWNodeBrd by %e%avﬁ;f]ggafg?lagd elalgle TS B&ﬁ?&gaﬁfﬂen
conposition H obtai ned showed excel |l ent no rel ease properties.
Further, when an epd¥edefsd arptievagcasBrirdws fon theneeldsul ati on was
nol ded after restoring rel ease properties 25using the nold
conditioning resin conposition H, excellent consecutive noldability

was exhi bi t ed0026]
10 Example 5

Using a ball mill, 1000 parts by weight of the pulp-loaded
melamine-formaldehyde resin powder obtained in Preparation Example 1 with a resin
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 properties
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
25 (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 5.



[ 0030] Test Exanple 2 Initialization of the nold 30The nold was
cleaned in the same manner as in Test Exanple 1. 14 Mld
condi ti oni ng test After nold cleaning for initialization was
conpl ete, one of the nold conditioning rgsin conpositions E to H was
nol ded 3 shots by conpression nolding with a curing time of 180
seconds. Subsequently, a commercially available 5 biphenyl-type

epoxy-resin pol.di,ng co EME: 7351T, produced by. Sum tonp

ool 1 Lo Co. REIS o PR b P dion e s FumgRbitBRap SR E Resb shord

consecut i ve eskidbiniaold yelesse proprding. ndttrthdrh kilemgn epngirtsin mdidihg cotpdind

%?W:Egatrg rggfo?géﬁéﬁifu%%énd s7§1%:ldgdl M9 rtelstgx%:lg ]f{ggasg e&g{)lg 1es[ gsolggl ]thi Tr%ihe
conditioning resin composition F, excellent consecutive moldability was exhibited.

5 [0028;}
Example 7
Except that 3.5 parts by weight of Licolub H-4 (a modified hydrocarbon,
produced by Clariant (Japan) K.K.) was used instead of 3.5 parts by weight of Licowax
OP (a partially saponified montanic acid ester, produced by Clariant (Japan) K.X.), 2
10 mold conditicning resin composition G was obtained in the same manner as in Example
5. As is shown in Table 2, the mold conditioning 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.



Mol d conditioning resin conposition EF 0 H Evaluation item Mld
rel ease properties Good Good Good Good Consecutive noldability >
1000 shots > 1000 shots > 1000 shots > 1000 shots

10

15

20

14

Mold conditioning test

After mold cleaning for imitialization was complete, one of the mold
conditioning resin compositions E to H was molded 3 shots by compression 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., Ltd.) was molded, and the mold release properties and consecutive

moldability were examined.

Molding condition
Mold: QFP
Mold temperature: 175°C/175°C

Curing time: 100 seconds

[0031}
[Table 2]
Examples
5 6 7 8
Mold conditioning resin composition E F G H
Mold release properties | Good Good Good Good
Evaluation item . .| >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.

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
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.




The evaluation criteria for the nold rel ease properties are the sane
as in Table 1. 15 I NDUSTRI AL APPLI CABI LI TY [ 0032] Use of the
nol d condi tioning resin conposition accq&ping to the present

i nvention enabl es excellent restoration of the nold rel ease
properties, thereby to nmake it possible to prevent sticking at the
cavity portion, air vent portion, and the |like caused by 20 high
functionalization of epoxy-resin nol dChpIMHpounds for encapsul ation
and by hi gh sophistication of the sem conductor devices in recent
years. Further, because the nold rel ease properties are naintained
for a long period of time, excellent consecutive noldability is

exhi bi t ed, F-eaﬂi mgld eoptibehing iredin ycomposiviornenbe us&b iIClnAlliBg 4 .cufingroksn

condi ti oni j SR | L e ' i ring reskn..
nmol di ng co%g{fﬁ@ (?30 I rrp_g?(% £l'}rle e%%gpep?rg %ﬁ? % @s@éﬁaﬂ% aacﬁsfeﬁrr rg%vea?gt ?[311‘115
renoval of tieegiies), tchewebingra melnpné sisiy ad least ang netal esaprbasat rbleast agent,
one netal s - o X , 1Y/ i d tera d .
ol case: agent ang arid SleERRAARRAe cecil Mk Bl Yo wEERR 13 acia
est er - basedesiasthasgseredgpeniagérs in agmrtidlhyl $aposified nidhitadce ot estdroorac pelymeric
ester or a LG S ; ' SAN-T:! Lfied
hydrocarboﬁ%@ggggé§g&qggggﬁﬁ?§%rg%E%%Fﬁggggéﬂgéﬁ%ﬁé ﬁghﬁgffggﬁéalgmmﬁl
wei ght r at i @l-based spnthatpuwax;dhe wieghtredtiml ofsbapmbusted theeas coapgleastd tadease
t he conbin f i r- | nt . an
the 10 syntiy 1 e, Sombi oty 35 fle 3500 o G b FeBR LG, AN e
70; antb t hesynthetit veeprdthet fouhert hide fasten) is S0apliblasi®d: Hekedde tatp amoutihel the
fatty acid r.-ha r e 1 i is 0.2t
570 part s By ReroReoRed" EKGEE 2 he RC AL IUTDREL Gl apli gha e
2. The ol csyadwtit twagnis A2 e §inparsnpoweighd peat@bpatinly weight aif thd melamine
wher ei n thecLgsin 15conposition is of a conpression type. 3. The

mol d conditioning resin conposition according to claim1, wherein the
resin conposition is of a transfer type. 4. The nold conditioning
resin conposition according to any of clainms 1 to 3, further _
conpri si ng At W@g@fldomdg@mgt wanfqogmopitiop agprrdingcaralaigr bawhdrgist the resin
205. A g1ol doaaeitibh W MGdmRiBQRnGopPr i sing using the nold

conditioning resin conposition according to any of clains 1 to 4.

3. The mold conditioning resin composition according to claim 1, wherein the resin

composition is of a transfer type.

4. The mold conditioning resin composition according to any of claims 1 to 3, further

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

20 5. A mold conditioning method comprising using the mold conditioning resin

composition according to any of c¢laims 1 to 4.





