DESCRI PTI ON MOLD CLEANI NG CONDI TI ONI NG RESI N COVPCSI TI ON AND METHOD
OF MOLD CLEANI NG CONDI TI ONI NG Techni cal Field [0001] Thi s
invention relates to a conpression type rtesin conposition for nold

cl eani ng/ condi tioning which serves for both nold cl eaning and nold
conditioning in nolding a curing resin conpound, i.e., which renoves
nold stain while inparting releaselgﬁg ip o the nold surface. It
also relates to a nold cl eaning/con Ironi ng 10met hod using the resin
conposition. Background Art [0002] When encapsul ati on nol di ng
of integral circuits, etc. with a thernosetting resin such as an

epoxy resin,} td i }
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cont i nuat i oM@ED R MN GIQONBIAONANG: ai ned nold results in

contam nation of the surface of the nolded products or adhesion of

t he nol ded product to the nold surface, making further shots

i npossi ble. The nold should therefore be cleaned periodically, which

i s practicetedhyiicabkieniy a few shots with a nold cleaning resin per

sever al hunﬁbggf of shots with a nolding material thereby to 20cl ean
the nol d For exanple, JP 52-788B proposes a nethod of cl eaning
a nold for nol di mmsamwttidngrefiasé o CONPAipReksdhnBHet R a&npm'lﬂiml If81S infibld
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t he spneadnmgmUSangﬂ&ueﬁamampbuﬁbmtechnology inintegral circuits,
etc. (hereinafter referred to as I1C/LSIs) fabrication, the shapes and
structures of nolded products have been increasingly diversified. To
cope with this, fluidity of a nolding conpound for sem conductor

encapsul at i Backgasmbegn i nproved.
[0002]
When encapsulation molding of integral circuits, etc, with a thermosetting resin
such as an epoxy resin is continued for a long time, cases not infrequently occur in
15 which the inner surface of the mold is stained, and continuation of molding with such a
stained mold results in contamination of the surface of the molded products or adhesion
of the molded product to the mold surface, making further shots impossible. The mold
should therefore be cleaned periodically, which is practiced by making a few shots with
a mold cleaning resin per several hundreds of shots with a molding material thereby to

20 clean the mold.

For example, JP 52-788B proposes a method of cleaning a mold for molding
a curing resin compound other than an amino resin compound, the cleaning method
comprising molding an amino resin-based material in the mold. JP 52-788B
discloses a mold cleaning resin composition comprising an amino resin, an organic

25 filler and/or an inorganic filler, and a release agent.

[0003]

With the ever increasing integration scale and decreasing device thickness



5A high fluidity epoxy nolding conmpound is liable to clog the air
vent. If air vent clogging occurs, the resin conpound does not fl ow
because air is not allowed to escape. It follows that an inconplete
fill occurs, making continuous nolding difficult. To avoid the

probl em cleaning is required. It has been difficult, however, to
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i mredi ately after the cleaning operation, the nold exhibits extrenely
poor rel ease properties. It has therefore been necessary that nold
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t he nmol d cdnrdeasoaniengibeéaboveconposi ti on encounters difficulty in
inparting rel ease properties to the resin-clogged air vent. 3 [0006]
Pat ent Docunent 1: JP 52-788B Disclosure of the Invention Problemto
be Sol ved by the Invention

[0004] ‘
Cleaning operation using a mold cleaning resin composition makes the mold
surface clean but, on the other hand, also removes a mold release agent from the
15 mold surface. As a result, if molding is resumed immediately after the cleaning
operation, the mold exhibits extremely poor release properties. It has therefore
been necessary that mold cleaning operation be followed by a shot with a mold
conditioning resin composition containing a release agent to allow the release agent
to ooze out onto the mold surface thereby to impart release properties to the mold

20 surface.

The mold conditioning resin composition is adapted to transfer the release
agent to the mold surface thereby to rapidly make the mold recover release
properties.  Conventional mold conditioning resin compositions contain, for
example, an epoxy resin, a phenol resin, a curing catalyst, carnauba wax, silica, and

25 S0 o1

[0005]
Because of a failure to flow into the air vent for the same reason as described
above, however, the mold conditioning resin composition encounters difficulty in

imparting release properties to the resin-clogged air vent.



[ 0007] The present invention is contenplated to overcone the
air vent clogging with a high fluidity nolding conmpound for

sem conduct or encapsul ation and the diffsculty in cleaning and
conditioning a nold with a nold cl eaning/conditioning resin
conposition due to the air vent clogging. The present invention is

al so 10 conﬁ@?@ﬂated to provide a nold cleaning/conditioning resin
conposi tion of ‘conpression type having both nold cleaning ability and
mol d condi ti oni ndptedilldctgnentV:tIF 2R&B8Eonposi ti on of the invention, the
air vent portion of a nolding die can be cl eaned and conditioned
easily, and nold cleaning and conditioning can be achi eved through a
singl e operation unlike conventional nethods involving a conplicated
15 two- st aglisclpewratoif the: Ingémni ng a nold to renove stains fromthe
nol d surfa foll applying..a nold conditioning resin
conpositioﬁﬁF%m§UBg%§gg&%e)gggémﬁégﬂ? t hat has been renoved together
with the stf@D®E. Means for Solving the Probl em [0008] 20Ai m ng at
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| nventi on

Means for Solving the Problem
[0008]

20 Amming at solving the above problems, the present invention provides a mold
cleaning/conditioning resin composition which is used in the molding of a curing
resin molding compound to remove stains from the mold surface and to impart
release properties to the mold surface and which contains a melamine resin and at

least one metal soap-based release agent.

25 [0009]
Preferably, the mold cleaning/conditioning resin composition of the

invention further contains mannitol and/or a release agent other than mannitol and a

metal soap.

Effect of the Invention



[ 0011] The nol d cl eani ng/ conditioning resin conposition
according to the present invention wll be illustrated in detail.
15The mel am ne resin that can be used im the invention can be
prepared by known processes. For exanple, formal dehyde and nel am ne
crystals are allowed to react at a nolar ratio of 1:1 to 4:1,
advantageOﬁgJ 1.5:1 to 3:1, in an aqueous solution to prepare an
initial co enLate aqueous solution. The reaction proceeds at a
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anountioof tdveportad amhapldbaaéldzoneﬂgevaﬁea agéhtomigsuinsresm cagwstiioon of
nol d conditioning and cleaning effects. Use of too | arge an anmount of
the netal soap-based rel ease agent results in reduction of cleaning
effect, while exhibiting good nold conditioning 5effect. [0013]

I't is prefBesiNedd foaCatriyingnok theclneaniong/ condi ti oni ng resin

conpositi O[:'b qﬁ the invention further contain mannitol in addition to
t he nel am é) LSI n and the netal soap-based rel ease agent. Addition
of manni t ol enamhemdiedwahmgrtoﬁﬁmbhmgrminnomhmbsﬂlenmafrgem(gftotthe pEESHn

conmposi tion while_ r nin d conditioning effect. The
manni tol tO0 'l Blétl‘?.]’s‘gﬂﬁ’ Hblis%"%g‘ﬁ ‘%D manni t ol . When mannitol is

added, the weight ratio of the nmetal soap-based rel ease agent to
mannitol is preferably 90:10 to 30:70, nore preferably 80:20 to

ggr ? gﬂﬁ;gge_hl ghTﬁ‘e melaclmnerr%sgmothgtf can nenhée?:ll int %ulln;[/esntmg c%nobre Slleggrréld ’?ﬂ;
known processes. For example, formaldehyde and melamine crystals are allowed

to react at a molar ratio of 1:1 to 4:1, advantageously 1.5:1 to 3:1, in an aqueous

solution to prepare an initial condensate aqueous solution. The reaction proceeds

at a melamine crystal concentration of 20% to 60% at a reaction temperature of 70

20 to 100°C under a weakly alkaline condition and completes in 10 to 100 minutes.

Part of the formaldehyde may be replaced with an aldehyde component other than
paraformaldehyde and formaldehyde, such as an aliphatic aldehyde, e.g.,

acetaldehyde.

[0012]
25 The mold cleaning/conditioning resin composition of the invention contains

a metal soap-based release agent in addition to the melamine resin.

Examples of the metal soap-based release agent include calcium stearate,
zinc stearate, and zinc myristate. The amount of the metal soap-based release

agent to be used ranges preferably 0.2 to 1.0 part, more preferably 0.4 to 0.8 parts



15The anount of mannitol to be added is preferably 0.2 to 1.0 part by
wei ght, nore preferably 0.3 to 0.8 parts by weight, per 100 parts by
wei ght of the nelam ne resin. Too small @an anmount of mannitol brings
about no effect of addition. Too |large an anount of marmitol results
in reduction of cleaning effect, while exhibiting good conditioning
effect. 20[ f I
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the cleanrng perfornance. In using the rel ease agent other than
a netal soap, the weight ratio of the netal soap based rel ease agent
to the other rel ase refer 30: 70, nore
preferably 80:2 %Bg@gh)q% Féﬁ@@‘%mﬁrig “of the rel ease

agent other than a netal soap inpairs the cl eanr ng performance. 15The
anount of the rel ease agent ot her than a netal soap to be added is
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20rel easability but inpairs the cleaning performnce. [0015] I t
is preferred that the nold cl eaning/conditioni ng resin conposition of

the invention fyrthernore _contain pulp, t hav oved cl eanin
ef f ect’® Exanpl egfh&raﬂee%rﬁénear ok tacheaded is ok t’ps 1@5 %%@@aﬁmypweeﬁa
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ei ther chem cal mechani cal
resin. "?00 small an amount of glanmtol brings about no effect of addition. Too

large an amount of mannitol results in reduction of cleaning effect, while exhibiting

good conditioning effect.

20 [0014]

It is preferred that the mold cleaning/conditioning resin composition of the
invention furthermore contain a release agent other than a metal soap, in addition to
the melamine resin and the metal soap release agent. Presence of a release agent
other than the metal soap helps the composition exhibit the mold conditioning effect

25 without being influenced by the release agent component contained in the epoxy

molding compound.



The pulp, if used, is preferably incorporated into the nold

cl eani ng/ condi tioning resin conposition in the formas inpregnated
with the nelam ne resin, the essential gonponent of the resin
conposition (i.e., in the formof resin-inpregnated pul p).

Resi n-i npregnated pul p can be prepared by 7 irrpregnati ng pulp with a
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20 releasability but impairs the cleaning performance.

[0015]

It 1s preferred that the mold cleaning/conditioning resin composition of the
invention furthermore contain pulp to have an improved cleaning effect. Examples
of usable pulp include straw pulp, bamboo pulp, and wood pulp (soft wood pulp and

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

The pulp, if used, is preferably incorporated into the mold
cleaning/conditioning resin composition in the form as impregnated with the
melamine resin, the essential component of the resin composition (i.e., in the form

of resin-impregnated pulp). Resin-impregnated pulp can be prepared by



The curing resin nolding material that can be renmoved fromthe
surface of a nold with the nold cleaning/conditioning resin
conposition of the present invention is exenplified by an epoxy resin
nol di ng conmpound and a phenol resin nolding conpound, preferably an
epoxy resin nolding conpound, especially the 10 one for
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aqueous solution 9 was kneaded with 257 parts by wei ght of pulp,
foll owed by drying under reduced pressure to provide a pul p-| oaded
nelanine-fg@ dehyde resin powder (nelam ne resin-inpregnated pul p)
having a r content of about 72% Preparation Exanple 2 5The
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catalysts include organic acids such as phthalic anhydride, oxalic acid, sulfamic acid,
15 and p-toluenesulfonic acid; inorganic acids such as hydrochloric acid and sulfuric
acid; and salts of these acids with triethylamine, triethanolamine,
B-dimethylaminoethanol, 2-methyl-2-amino-1-propanol, etc. A recommended
amount of the curing catalyst to be added is usually 0.05 to 1.5 parts by weight,

preferably 0.1 to 1 part by weight, per 100 parts by weight of the melamine resin.

20 It is preferred for the mold cleaning/conditioning resin composition of the

mvention to contain at least one of the pulp and the curing catalyst.

The mold cleaning/conditioning resin composition of the invention may
contain, as appropriate, a colorant such as a pigment, a fibrous filler other than pulp,

a particulate, low-hardness and small-size filler, and so forth.

25 [0017]
The mold cleaning/conditioning resin composition of the invention can be

prepared by any means that achieves uniform mixing of the melamine resin and the



10A thousand parts by weight of the pul p-1oaded nel am ne-formal dehyde
resin powder having a resin content of about 72% obtained in
Preparation Exanple 1 was mxed with 0.% parts by weight of phthalic
anhydride and 6.0 parts by weight of zinc stearate in a ball mll to
prepare a nold cl eaning/ conditioning resin conposition (designated
resin conposition A Resin co Liion. A 2val ua . for 15
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wei ght. of 30cal cium st.earate in_ a.ball,mll to prepare a 1 d. .

o eanitRg! cORGTE SHIHGRRGT hiseBmyBiaE T onEin el GaBl SRS Bshinginon
B) . Resi n coompssitiorosf Bewmeentid iemallicatiledo oy mobd thac iseeed g awnthatically
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esul 15 oblHIEE “EE SHGWTorR SelE HAAL. LASHR PR B abTeanpTicp {3 fplds
conposi t i omaBe eX ot dhesiniext ahdl értlieol d cl eani ng performance. Wen a
nol d havi ng been cl eaned with resin conposition B but not having been
conditioned with 5 any nold conditioning resin conposition was used
to mold an epoxy nol di ng conmpound for encapsul ation, the nold showed
equal or superi @grstaigtERshl & Wotlpdied dnWhanhé fenetimasicgditiased ol lestord

oY oSt | LR oaeiGHEOMOT B, SEme B Rl SR HES 8T bompositiqs i,
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The nmol d  molding pressure of 10 to 20 MPa, and a curing time of 2 to 3 minutes.

Examples
20 [0019]
The present invention will now be illustrated in greater detail with reference
to its Examples, but it should be understood that the invention is not deemed to be

limited thereto.

[0020]
25 Preparation Example 1
Four hundred and eighty parts by weight of melamine and 520 parts by
weight of formalin (37% aqueous solution) were allowed to react in 350 parts by
weight of water under heating in a known manner to prepare an aqueous solution of

a melamine-formaldehyde resin. The resulting melamine resin agqueous solution



15cl eani ng/ conditi oning resin conposition was repeatedly nolded in
the stained nold to know t he nunber of shots required to conplete
nol d cleaning. (2) Mdld conditioning test After the nold
cleaning test, a comrercially avail abl e bi phenyl epoxy resin nol ding
conpound (EME-7351T, available from Sum tono Bakelite Co., Ltd.) was

20 [ ' I ) .
The ol ot nar KadRRETILE SRy ERaRS: 3P ol P BAAR BE aLPhE sh R 8 frec
cl eani ng perntsumatceovide tahpil gl @slrd mplaesedonoaipdyide iresin pawdeopmelamine
bj d ta.: [yt ' . T 1 Resi
Commost 11 ort HpT PR RN P e RSk PO g port or mance

Nunmber of Shots to Conplete Mdld C eaning (upper half nold/|Iower half
nol d)

Preparation Example 2
5 The melamine resin aqueous solution prepared in Preparation Example 1
(solid content: ca. 60 wt%) was spray dried at about 200°C to give a powdered

melamine resin.

[0021]
Example 1

10 A thousand parts by weight of the pulp-loaded melamine-formaldehyde resin
powder having a resin content of about 72% obtained in Preparation Example 1 was
mixed with 0.5 parts by weight of phthalic anhydride and 6.0 parts by weight of zinc
stearate in a ball mill to prepare a mold cleaning/conditioning resin composition
(designated resin composition A). Resin composition A was evaluated for mold

15 cleaning and conditioning performance in accordance with the test methods
described below. The results obtained are shown in Table 1. Resin composition
A exhibited excellent mold cleaning performance as shown in Table 1. When a
mold having been cleaned with resin composition A but not having been conditioned
with any mold conditioning resin composition was used to mold an epoxy molding

20 compound for encapsulation, the mold showed equal or superior release as
compared when the cleaning was followed by conditioning with a conventional

mold conditioning resin composition.

[0022]
Example 2
25 A thousand parts by weight of the pulp-loaded melamine-formaldehyde resin
powder having a resin content of about 72% obtained in Preparation Example 1 was
mixed with 30 parts by weight of the powdered melamine resin obtained in
Preparation Example 2, 30 parts by weight of powdered pulp, 0.5 parts by weight of
phthalic anhydride, 2.5 parts by weight of zinc stearate, and 3.5 parts by weight of
30 calcium stearate in a ball mill to prepare a mold cleaning/conditioning resin

composition (designated resin composition B). Resin composition B was



Exanple 1 A 5/4 good Exanple 2 B 6/4 good 11 [0025] Exanple 3

A thousand parts by weight of the pul p-|1oaded nel am ne-fornmal dehyde
resin powder having a resin content of about 72% obtained in
Preparation Exanple 1 was 5 mxed with 0.5 parts by wei ght of

pht hal i ¢ anhydride, 3.0 parts by weight of zinc stearate, and 2.0
parts by wej

ht D- manni tol i a [l. mll.to prepare a mold .
P e o o ErMee e Ml Al el sBndtfphinEnstiohfuRb 3P sSseheTRintbes 1t ifon
C). Resin Esmpplsil.i ohheCragalss ebialnedtae shown ol bk tanAnghawd in Table 1,
condi ti oni ng. performan in,the sa nmanner as in ampl e 1., The
Cooul 1 5 ot IRETE kb dtaf Al T Sl RS b Kipalg
conposi t i ohaving kéinbiléadd exthedekiartompokitioa IBeburti nog hpeng besrperaditiobé mvith
nmol d havi ng_been.cl e .Wth resin ¢ not havi nglgbeen

hg eeny gned d to(grlfosistlilsog C b%i ’
condi t P oned XA SPPINOPHE BRI FPBRIFECT S&sn sEdiBolq &R SRQEY JREGME,
nol d an epoxypomiddiforg eacappolatioh,f dre aendapsishwatli oqual t tre snpdribrs tedewsel as

I ' | : when th | ' f ol | owed
by condi t1 BT ChTI 108 LERVEn o raoNet BYComdr TR Nt Baeh ent O

conposi t i omold 80@&]Joning resin composition.

[0023]
10 Test Methods
(1) Mold cleaning test
Five hundred shots of a commercially available biphenyl epoxy resin
molding compound (EME-7351T, available from Sumitomo Bakelite Co., Ltd.)
were made in a mold for TQFP packaging to creatc mold stains. The mold
15 cleaning/conditioning resin composition was repeatedly molded in the stained mold

to know the number of shots required to complete mold cleaning,.

(2) Mold conditioning test
After the mold cleaning test, a commercially available biphenyl epoxy resin
molding compound (EME-7351T, available from Sumitomo Bakelite Co., Ltd.} was
20 continuously molded in the cleaned mold to examine mold release. The mold that
had not been completely cleaned because of poor mold cleaning performance of the

cleaning resin composition was not subjected to the mold conditioning test.

[0024]
Table 1
Mold Cleaning Performance
Resi Mold
C esu_lf Number of Shots to Conditioning
Omposton Complete Mold Cleaning Performance
{upper half mold/lower half mold)
Example 1 A 5/4 good
Example 2 B 6/4 good




Exanpl e 4 A thousand parts by weight of the pul p-loaded

mel am ne-f or mal dehyde resin powder having a resin content of about
72% obtained in Preparation Exanple 1 was 20 mxed with 0.5 parts by
wei ght of phthalic anhydride, 1.5 parts by weight of zinc stearate,
and 3.0 parts by weight of Dmannitol in a ball mll to prepare a

nmol d cl eanim%?ﬂondi tioning resin conposition (designated resin
conposi tion Resin conp6sition D was eval uated for nold cl eaning
and conditiE)’tﬂrmmeﬁerfai ni ance in the same manner as in Exanple 1. The

results obtainedy e@?%\ﬁ}ge% ?i’lteoflzt e@ﬁlg lggde%qﬂgﬂ n{'é F%@l f‘?ieé%de 1%?1

conposition D exhl Tor mance
mol d havi ngpdyedsn h@‘ifleara,e“dsmcomtentey‘ alhonto?%gbtammd @ngaramm E‘ratmmgibe}sn

di . _ e _
rod an epduely A SRR 150 R eht 0P pRA e B PSS gl G
equal or suybesriter and R dametsdyy migharoéd}vmamtolhm elbalirmdg tovasepkod b oneld

comosi 1 on PR TIE RRECOh AR o R f AR i Ra o HTRA Ty, g Resin

Per f or mancecolloditiGoidives ovilwaedPtor hordraleesing ahil ntm‘htlmim§pcrtfmnamce in the

same manner as in Example 1. The results obtained are shown in Table 2. As

10 shown in Table 2, resin composition C exhibited excellent meold cleaning
performance. When a mold having been cleaned with resin composition C but not
having been conditioned with any mold conditioning resin composition was used to
mold an epoxy molding compound for encapsulation, the mold showed equal or
superior release as compared when the cleaning was followed by conditioning with

15 a conventional mold conditioning resin composition.

[0026]
Example 4
A thousand parts by weight of the pulp-loaded melamine-formaldehyde resin
powder having a resin content of about 72% obtained in Preparation Example 1 was
20 mixed with 0.5 parts by weight of phthalic anhydride, 1.5 parts by weight of zinc
stearate, and 3.0 parts by weight of D-mannitol in a ball mill to prepare a mold
cleaning/conditioning resin composition (designated resin composition D). Resin
composition D was evaluated for mold cleaning and conditioning performance in
the same manner as in Example 1. The results obtained are shown in Table 2.  As
25 shown in Table 2, resin composition D exhibited excellent mold cleaning
performance. When a mold having been cleaned with resin composition D but not
having been conditioned with any mold conditioning resin composition was used to
mold an epoxy molding compound for encapsulation, the mold showed equal or
superior release as compared when the cleaning was followed by conditioning with

30 a conventional mold conditioning resin composition.



Conpl ete Mol d C eaning (upper half nold/lower half nold) Exanmple 3 C
5/4 good Exanple 4 D 6/4 good [0028] Exanple 5 A thousand
parts by weight of the pul p-1oaded nel am ne-formal dehyde resin powder
having a resin content of about 72% obtained in Preparation Exanple 1
was mixed with 0.5 parts by weight of phthalic anhydride, 2.5 parts

by wei ght EHOZ an stearate, and 3.5 parts by weight of Licowax OP
(partially saz nified nontanic ester 10 from C ariant Japan) in a
ball ml| Tablplepare a nold cl eani ng/ conditioning resin conposition
(desi gnat edresin conposition E) Resin conposition E was evaluated
for nmold ¢l eaning apd condi ti opi n@iPeld:fmEBRERrhindene Sane manner as
in Exanple |. The r asulnﬁs .0bt ajned are shown—in—Table 3 Bdbldw As
shown in Jfable 3, re%’ ?,sa?lgos t i onNfmexhe fiiHoatkoex cel |l @iditidling
cl eani ng per f or mance.”YHEN & "npl dcadpleeyiiot] Oraningl eanpgfapiafcs €si n
conpositipn E but npt havi ng beé&mwpetadinoidined haif inhidany nol d
condi t i onHAg—Fesi--Lenapoesttten—was—used-to—rold—an—epoxy—rolding
conpound f dexagmdapsul ati &6n, the nold showét equal or |supeopdr rel ease
as conpar gg-when the ciegning s fottowed by conditiioning W th|a
convent i ongﬁxaﬁiﬂl%l"'condi t Poni ng| resin conﬁg ition. 20[|002gPod
[0028]
5 Example 5
A thousand parts by weight of the pulp-loaded melamine-formaldehyde resin
powder having a resin content of about 72% obtained in Preparation Example 1 was
mixed with 0.5 parts by weight of phthalic anhydride, 2.5 parts by weight of zinc
stearate, and 3.5 parts by weight of Licowax OP (partially saponified montanic ester
10 from Clariant Japan) in a ball mill to prepare a mold cleaning/conditioning resin
composition (designated resin composition E). Resin composition E was evaluated
for mold cleaning and conditioning performance in the same manner as in Example
1. The results obtained are shown in Table 3 below. As shown in Table 3, resin
composition E exhibited excellent mold cleaning performance. When a mold
15 having been cleaned with resin composition E but not having been conditioned with
any mold conditioning resin composition was used to mold an epoxy molding
compound for encapsulation, the mold showed equal or superior release as
compared when the cleaning was followed by conditioning with a conventional
mold conditioning resin composition.
20 [0029]
Example 6
A thousand parts by weight of the pulp-loaded melamine-formaldehyde resin
powder having a resin content of about 72% obtained in Preparation Example 1 was
mixed with 0.5 parts by weight of phthalic anhydride, 2.5 parts by weight of zinc
25 stearate, and 1.0 part by weight of Loxiol G78 (polymeric complex ester from

Cognis Japan) in a ball mill to prepare a mold cleaning/conditioning resin



Exanpl e 6 A thousand parts by weight of the pul p-loaded

mel am ne-f or mal dehyde resin powder having a resin content of about
72% obtained in Preparation Exanple 1 was mxed with 0.5 parts by
wei ght of phthalic anhydride, 2.5 parts by wei ght of zinc 25stearate,
and 1.0 part by weight of Loxiol 078 (polymneric conplex ester from

Cognl S Jap%f#bO@itR) tté‘éél @écﬂ reglﬁ gﬁggﬁign %2: m)i{gsu? &ﬁﬁb%?érg g@g«fs e'vglwat%g

resin resin
conposi ti onfoFmed cmhgané@tomdmommg qten‘blelmcngn a‘mjsammdartneoas frgExample
per formance, i I - Le -1. A t t,ai ne
are shown i n %%%]?esgﬁg%b%ﬁéwmﬁm?ﬁh%Féa?ﬂ%lfé”s| n {'gh&% L{b ?)arllﬁlgf L
exhi bit ed escomiosigion hRo¢xditntedaeiasegembotl waaomg Wréwnrammt)l dWhsn hamald
been cl ean ' . ' L1 d
wth ang ol ke BRaled QRS LR LR FAR (0N 1 PEENCARAGIC SR
epoxy nol diany mhb@amﬂtwmng exgapgulsiton, waheisabliel sidwed epoppaimalding
superior re SgCO e h I b

condi ti oni négﬁ%%%ﬁ&afog O%%&gﬁﬁﬂat% nthg fédo(r?lg [ oné(éﬁ§1I rogs !Slﬁ) cgﬁp%lsﬁafe Sh.
10[ 0030] Exwmplaeed7 when the Aidahmgs‘aﬁﬂj f(piamesi by omdlglhmngf withea conventional

pul p- | oadegsﬂgbt@%ﬁg?j{ rg@rlg&}ﬂwig 4 £si n powder having a resin content

of about 7 al ne ron Exanple I was mxed with 30
parts by wei ght of the povvdered mel am ne resin obtained in 15
Preparati on Exanple 2, 30 parts by weight of powdered pulp, 0.5 parts
by wei ght gﬁ thalic anhydride, 2.5 parts by weight of zinc

st ear ate, .5 parts by weight of Licolub H4 (nodified

hydr ocar borExarpie T ari ant Japan) in a ball ni II to prepare a nold

cl eani ng/ condi ti resin.co S d res 0si ti.on
G. Resin corrpos}?g11 an&R/a\étS b&vg%) at eflég? %ﬁglpﬁ% 515”}? Ogﬁgﬂn%d% resim
condi ti oni ngwd20hpeng e resam centent dfhbo@éﬁ’i% nhtaied 1a§r&prarﬁ>oarﬁ)dample I Thae
results obtajin ho r
conposi tion %)%ﬁﬁ%e}fos &g):g& We%? Ofst °c %%erm@ mgllmfncl)l?‘erréesé% %Ee’d in
nmol d hevi nd’repeaticl Eangde @) B@lpambmwerghpoﬁpmwdma@iﬂpt 0.8 qarthay iveggiedn
condi ti one I id)Qni esi.n, conposi.t sed .t
mold an epciats AN 2o0BRE HLFClNR ok 28 dABRE P HamdE Bn il o?
25equal or Iscgeb iHod (mﬂé‘mﬂélydmoadmpércaﬂ Glimeant ] yeang hleal’mlaﬁgnmas prepare a
followed b nal d ndi. tionin resk
corpos: t1 oot BesiP RERRLIRAR (aFTEREP RENY i BePRpRE S
pul p- | oadedRasml amwimesitonnyl dehy devalesed for mold cleaning and conditioning
20 performance in the same manner as in Example 1. The results obtained are shown
in Table 3. As shown in Table 3, resin composition G exhibited excellent mold
cleaning performance. When a mold having been cleaned with resin composition
G but not having been conditioned with any mold conditioning resin composition
was used to mold an epoxy moelding compound for encapsulation, the mold showed
25 equal or superior release as compared when the cleaning was followed by

conditioning with a conventional mold conditioning resin composition.

[0031]
Example 8
A thousand parts by weight of the pulp-loaded melamine-formaldehyde resin
30 powder having a resin content of about 72% obtained in Preparation Example 1 was
mixed with 30 parts by weight of the powdered melamine resin obtained in

Preparation Example 2, 30 parts by weight of powdered pulp, 0.5 parts by weight of



30 powder having a resin content of about 72% obtained in Preparation
Exanple | was mxed with 30 parts by weight of the powdered nel am ne
resin obtained in Preparation Exanple 214 30 parts by wei ght of
powdered pulp, 0.5 parts by weight of 14 phthalic anhydride, 2.5
parts by wei ght of zinc stearate, and 3.0 parts by weight of Loxiol
VPN881 (m e 0 n

T o prBiRe BhapRREe SRR U5 Gl A MRl e SIRI H i Baliett
(desi gnat edlox®$ WN&BMUBMrabml bhsed Resihatic w:rp(fmrm Cognisl Japms:) ew alhaltredl

Lgrl gnlzga(r:rpq 3’%@%3’% resul[) n%}’ &1'?%1191%6 %ﬁﬁjr?s$ah gd%%gisgaﬂe%r

in Tabl e 3pompm1mmdﬁpo§i¢slmmompemhoﬂmIﬁewasaweﬂuwemfonmhdldcbbamnggand
per f or manc : Vi e I o] i1l H
but no?ﬂhag?nn&é&g I%;gilr?gmgl&on{e]%ﬂ\% ?%ng Iﬁ%ﬂ%‘jaa congg‘%%g% Eg%s%i 1?1638%
conposi ti opbmdu&edsltomrmi dlable 8poxys almvm riy Tabibg SundsifioromkBition H
CpeP L B B B S Bl ha AE, { FERE BgERIR
nol d condi witbniresgn reesipesitionpdls it omt bﬁ@@]be’ﬁabb@ld&mrﬁésmmth any mold
ﬁﬁ%gf' t Og%AYﬁ 811 & g&ﬂ{ P&Pgﬁ}b‘g &%‘ggeg“@'lﬁolﬁoéﬁdépow AR LY TRA G6:
10 encapsulation, the mold showed equal or superior release as compared when the

cleaning was followed by conditioning with a conventional mold conditioning resin

composition.
[0032]
Table 3
Mold Cleaning Performance
Resin Mold
o Number of Shots to Conditioning
Composition Complete Mold Cleaning Performance
(upper half mold/lower half mold)
Example 5 E 5/5 good
Example 6 F 5/5 good
Example 7 G 4/4 good
Example 8 H 6/6 good

15  Industrial Applicability
[0033]

The mold cleaning/conditioning resin composition of the present invention
makes it feasible to clean the cavity and air vent of a molding die to remove the
heavy stains that have become more problematical with the increasing functions of

20 epoxy molding compounds and semiconductor devices. The resin composition of
the invention also allows for imparting release properties to a molding die without a

mold conditioning operation that has been required after a mold cleaning operation.



(upper half nmold/lower half nold) Exanple 5 E 5/5 good Exanple 6 F
5/5 good Exanple 7 G 4/ 4 good Exanple 8 H 6/ 6 good
15

This reduces the burden and time of the very troublesome operations of mold
cleaning and conditioning. Additionally, use of the compression type mold
cleaning/conditioning resin composition eliminates the use of a lead frame or a
dummy frame that is needed in cleaning a mold by transfer molding, which reduced

5 the cost of mold cleaning and conditioning.



151 ndustrial Applicability [0033] The nol d

cl eani ng/ conditioning resin conposition of the present invention
makes it feasible to clean the cavity amd air vent of a nolding die
to renove the heavy stains that have becone nore problematical with
the increasing functions of 20 epoxy nol di ng conpounds and

sem conduct or devices. The resin conEggiﬁﬁgn of the invention also
allows for inparting rel ease properti a nolding die without a
nol d conditioning operation that has been required after a nold

cl eaning operation. 15 This reduces the burden and tine of the very
troubl eso oper.ati gns of | d..cl eani ng and candi tj oni ng. .

ndd i onal Ty P o e dma i uber it samasFaoS KL AT Meda edrelding o,
resi n conpasiutingfesh indldake®nipd@nd se rehowe bieid ffamnke atold soitfgryadd aime
that is needed in cleaning.a nnlg g¥1tran fer nnlding..mhich reduced
5the cost OFP3hI g'ea1% BRI SntP & ?F‘oﬁ‘i‘ff&??’ e mRPRIEON 150mPTIRYTE) @
cl eani Bg/ ceoaftliniin®niehig HeBian leQNPaR hietd) §c@plasesedeise hfsntmehdli foghaf
a curing resin.nmolding, conpound to renove stains fromthe nold

surf ace anamPB“?ﬂ%ﬁpPgV@1ease properties to the nold surface, the
conposition conprising a 5nmelam ne resin and at | east one netal
soap-based rel ease agent, and further conprising mannitol. 2. The
nol d cl eani_ng/ copdi tigning . resin. conposition according to claim.l1,
wher ei n thé met iBe %%1‘8- ‘HS@%B’F‘&%%@E%@%‘E @?Pﬁﬁlé‘%rﬁcg?rﬁl%toaﬁ%ﬁt Lof
0.2 to 1. Onpefein B M&@hIKdhpBased HORafAgEst 10 Yraventdhtan@tndufieoNBD a1 Wepart
resin. 103 The.qPI ioning.tesin.conposition accordi ng

d %tfanln / condi t
Lo cl ai m 10BMEERt Rt FRTEhY A AL PERBPRIIL ol
10 3. The mold cleaning/conditioning resin composition according to claim 1 or 2,
wherein the mannito]l is D-mannitol.
4. The mold cleaning/conditioning resin composition according to claims 1 to 3,

wherein the metal soap-based release agent and the mannitol are present at a weight
ratio of 90:10 to 30:70.

15 5. The mold cleaning/conditioning resin composition according to any one of

claims 1 to 4, further comprising a release agent other than a metal soap.

6. The mold cleaning/conditioning resin composition according to claim 3,
wherein the release agent other than a metal soap is an ester type release agent or a

synthetic wax.

20 7. The mold cleaning/conditioning resin composition according to claim 6,
wherein the ester type release agent is a partially saponified montanic ester or a

polymeric complex ester.



4. The nol d cl eani ng/ conditioning resin conposition according to
claims 1 to 3, wherein the netal soap-based rel ease agent and the
mannitol are present at a weight ratio ¢f 90:10 to 30:70. 155.The
nol d cl eani ng/ conditioning resin conposition according to any one of
clainms 1 to 4, further conprising a rel ease agent other than a netal
soap. 6.The nDI cl ea /conditigning resin conposition, accor ing to
claims5, wierei gthh’émweF EARE] é@’é‘ﬁfm%lflgeftemﬂh%nlé)sﬁiﬁ“af‘“g ghpe ite cgﬁm 6,
ester type Wigh€a3Be 3g@AttiOWaR 1§ ¥NhbEFkE MaXocadRh Wik ol flineral oil-based
cl eani ng/ cond tlonlng resin conposition according to claim®6, wherein
the ester tYPECHeP8%se agent is a partially saponified nontanic ester
or a polyneric conplex ester. 17 8. The nold cleaning/conditioning
resin conmposition according to claim®6, wherein the synthetic wax is
a nodified hydrocarbon wax or a mneral oil-based synthetic wax.
The mol d cl%ani R@Fdﬁﬁé.qwm&ﬁgmdésqnmg;tﬁ%@qmmﬁl%c%@@%tq anyange @ﬁe

of 5claj ms hith9 580 SWﬁér%lﬂhE RedTRbA)- b&%@Qelgﬁs%%gerﬁtealnﬁ@@@re%@é‘ﬁge%ﬁ&h%ﬁe
rel ease agent other than a netal soap are present in a weight ratio

of 90: 10 t éhasie metal sopp, afﬂrﬁ@s‘%uwa@{%ﬁmﬁw%@@d}qw&ﬂ Wy resin
conposition according to any one of clainms 1 to 9, further conprising
at |least one of pulp and a curing catalyst. 11. The nold
cleanlng/condltlonln% resin conposition according to any one of

10cl ai ms | 118 10, Thatmeld dlepnite/eapdiiionints taint sqyeposition achovdingito any one of

cl eani ng/ cQngit i 9 oNghies %‘i’pr@s@r@&t‘ 184sPEndSf 153.?%59@8. 'Eﬁ’xllﬁj%catal st.

cl eani ng/ condi tioning resin conposition acc Ing to any onhe of
clains 1 to 11.

11.  The mold cleaning/conditioning resin composition according to any one of

10 claims 1 to 10, which is of compression type.

12, A mold cleaning/conditioning method comprising using the mold

cleaning/conditioning resin composition according to any one of claims 1 to 11.





