1 SPECI FI CATI ON METHOD OF MANUFACTURI NG ESTERI FI ED SUBSTANCE 5

TECHNI CAL FI ELD [ 0001] The present invention relates to a

met hod of manufacturing an esterified supstance. In nore particular,
the invention relates to a method of manufacturing an esterified
substance which is to be used 10 as an encapsul ant of a sem conduct or
devi ce. BACKGROUND ART [ 0002] For spEenEBRQSTAGNMt of a sem conduct or
device, an esterified 15 substance is a useful additive for inproving
continuous noldability and reflow resi stance. Such an esterified
substance can be synthesized froma polynmer of an acid anhydride and
1-al kene, and an alwwiwdD (FRreUReorwrENG ESTEREEGDES] s@BSTaeeEE a
reaction, in which a polyner of an acid anhydride and a 1-al kene and
an al cohol are reacted in order to obtain an esterified substance, is
slow, a catalyst is required. In Patent Document 1,

p- t ol genesgdhonatie prspsed as a catal yst in order to cause the
reaction. However, there are cases in which sulfonic acid remains in
an obt ai nggh@b reaction product. In a case in which an esterified
substance in which such p-toluenesul fonate remains is used as an

encapsul ant ofria $8UeBRAUGLOAL HEY 1 L8 dNERE 8 BeCRSEF MaMUrER iR sy an
can lead to poor "2 insulation of the sem conductor devi ce.

Ther ef or &5 &} 0F148] shiBstsfcthe Bshektf ped 5 la,n%%fe%@'éﬁegoy INGtes to

t he nethod of Patent Document 1 as an encapsuiant of a sem conduct or

device, it mie%hBacéﬁgﬁhgszgth‘E@Hé}%r{ %?itgfi‘kié!f-i's{%gt%n%%i G81L0 33 LEYR! used

at which defects su poor “insulation o sem conduct or

devi gg_do, 104, Qiflfoe SUONEC JaGAS 6AR,BECLEFDYED, bY Washi ng t he

reaction pro ut ‘renoval throug Ing I's troublesone in terns
of operation, and the renoval efficiency of sulfonic acids is not
necessarily high. In addition, in a case in which a reaction product

is exces§£%ﬁ?¥ﬁﬁﬁgﬂqﬂmjthere 10 are cases in which a

| ow nol ecula t esterified substance or a 1-al kene which

contri but the refl ow resistance and nold rel ease properties that
are necessa or encapsul ating of a sem conductor device are

renmoved. 15 RELATED DOCUNVENT PATENT DOCUNMENT %0004] _ [Patent . _.
Docunent 1] J &b PELEBTIARS Plafti SRONGON2B60YE 23 Yhce, an esterified

15 substance is a useful additive for improving continuous moldability
and reflow resistance. Such an esterified substance can be
synthesized from a polymer of an acid anhydride and l-alkene, and
an alcohol (Patent Document 1}.

[0003]

20 Since a reaction, in which a peolymer of an acid anhydride and
a l-alkene and an alcohol are reacted in order to obtain an esterified
substance, is slow, a catalyst is required. In Patent Document 1,
p-toluenesulfonate is usedas a catalyst in order to cause the reaction.
However, there are cases in which sulfonic acid remains in an obtained

25 reaction product. In a case inwhich an esterified substance in which
such p-toluenesulfonate remains is used as an encapsulant of a

semiconductor device, there are cases in which this can lead to poor



20 DI SCLOSURE OF THE | NVENTI ON [ 0005] The invention has been
made in consideration of the above circunstances, and is to provide a
met hod of manufacturing an 25 esterifiedy,substance which is excellent
in ternms of purification efficiency and s useful as an encapsul ant
fora sem conductor device. [0006] 3 According to the invention,

a nmet hod ohsubatf@etof thg semBsdreiiddaddsuhstancend mgtdrd, NgnacpiOERSS use
in which a copolyner is obtained by copol ynerizing a 1-al kene having

5 to 80 candetat-arscansivilLidce apbydidédesiagd e RECEEEDH Patdh€ Dodlment
esterification 5 reaction of the copolynmer and an al cohol having 5 to

25 carboniajonsn i n&trAGnith deha BeRSeRE8uetot ridd et onet haneslheairs to
acid in order to obtain a reaction m xture contalnlng an esterified

subst ancerbacteldidi Alall @a3koaRe éépgglﬁé ¥ M@zletl 5%' ﬁﬁi@@ &éﬁﬂts such as
formulae (c) to (f) is provided. HCHmk HO O

CH2- CH) Cﬁb&%*lnsulatlon of the semiconductor device do not occur. Sulfonic

acids can be removed by washing the reaction product, but removal

through washing is troublesome in terms of operation, and the removal

efficiency of sulfonic acids is not necessarily high. In addition,

in a case in which a reaction product is excessively washed, there

10 are cases in which a low-molecular-weight esterified substance or

a l-alkene which contributes to the reflow resistance and mold release

properties that are necessary for encapsulating of a semiconductor

device are removed.

15 RELATED DOCUMENT
PATENT DOCUMENT
[0004]
[Patent Document 1] Japanese Patent Application No.
2010-122191
20
DISCLOSURE COF THE INVENTION
[0005]
The invention has been made in consideration of the above
circumstances, and is to provide a method of manufacturing an
25 esterified substance which is excellent in terms of purification

efficiency and is useful as an encapsulant for a semiconductor device.

[0006]
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According to the invention, a method of manufacturing an
esterified substance including a process in which a copolymer is
obtained by ceopeolymerizing a l-alkene having 5 to 80 carbon atoms
and maleic anhydride, and a process in which an esterification
reaction of the copelymer and an alccohol having 5 to 25 carbon atoms
is caused in the presence of trifluoromethanesulfonic acid in order
to obtain a reaction mixture containing an esterified substance
including at least one repetition unit selected from formulae (c)

to (f) is provided.

“~~({}1CH§———CH —LCH——— ___(%HZCHj___CH“CH___'
(c) {d}

—fCH-CHa—CH CH—— —~<CH2 CH)*CH ~CH——
m /c\ RS (o) m /C\ C\ )

R n R n

(In the formulae (c) to (f), R represents an aliphatic
hydrocarben group having 3 to 78 carbon atoms, R® represents a
hydrocarbon group having 5 to 25 carbon atoms, m represents the
copolymerization molar ratio X/Y of the l-alkene (X} to the maleic
anhydride (Y) and is 1/2 to 10/1, and n is an integer of more than
or equal to 1.)

{0007]
According to an embodiment of the invention, the method further

includes, after the process in which a reaction mixture containing



10 (In the formulae (c) hydrocarbon group having to 3 to
(f), 78 R represents an aliphatic carbon atons, R2 represents a

hydr ocar bon group having 5 to 25 carbon ﬁtons, m represents the
copolynmeri zation nmolar ratio X/ Y of the 1-alkene (X) to the naleic 15
anhydride (Y) and is 1/2 to 10/1, and n is an integer of nore than or

equal t0 4n)ef08PTfied surMGHIE NG LOaANeADOdi peBEe9 iMeshiuentden,
the nmethod further includes, after the process In which a reaction

m xture ceptfi fbAdhethaefst@iifd 8di §uRStane el L HRIANNE e 085S tion
in which free trifluoronethanesulfonic acid is renoved through a

depressurtzattpant reatment. [0008]

[0008]

5 According to the embodiment of the invention, in the method,
the reactionmixture contains the 1-alkene having 5 to 80 carbon atoms.
[0009]

According to the embodiment of the invention, in the method,
the proportion of the l-alkene having 5 to 80 carbon atoms in the
10 reaction mixture, measured through GPC, is more than or equal to 8%
by area and less than or equal to 20% by area.
[0010]
According to the embodiment of the invention, in the method,
the l-alkene is a l-alkene having 28 to 60 carbon atoms.
15 tOOll]
According to the embodiment of the invention, in the method,
the alcohol is stearyl alcohol.
(00121
According to the embodiment of the invention, in the method,
20 the amount of the trifluoromethanesulfonic acid is more than or equal
to 100 ppm and less than or equal to 1000 ppm with respect to the
total mass of the copolymer and the alcohol having 5 to 25 carbon
atoms.
[0013]
25 According to the invention, it is possible to cbtain a reaction
mixture in which the content of a sulfonic acid component is reduced

using trifluoromethanesulfonic acid as a catalyst in a reaction



5 According to the enbodi nent of the invention, in the nethod, the
reaction mxture contains the 1-al kene having 5 to 80 carbon atons .

[ 0009] According to the enbodi nent of the invention, in the

nmet hod, the proportion of the 1-al kene having 5 to 80 carbon atons in
the 10 reaction m xture, measured through GPC, is nore than or equal

to 8% by geereand p&EBimd a3l £ aefidanHy@rdQs Syd ar e2a1 k& Oknd an alcohol,
According to the enbodi nent of the invention, in the nethod, the

1-al kene jsdacd-adkens havidrgi28che f0t6asben B ctdRliORllh esterified
According to the enbodi mrent of the invention, in the nmethod, the

al cohol i suisteayd. aleahols, QALE]i AGGOREH RS LR shhe eihedibiBnthdkulkenic

invention, in the nmethod, 20 the anount of the

trifluoroget hanglioni ciacid hSsdmiR thaRFeh -edHal vt IO, RRMARE rified
| ess than or equal to 1000 ppm with respect to the ?otal mass of the

copol rrers@agt%fﬂ@e al oahal« r&%}@iﬂ&?ié% t@h,%5loge5:999 At 0883 L0043 cafsed by

According to the 1 nvention, ossSi b to obtain a reaction

m xture if?r}{‘@\irﬁ' 4 etk?é)u’%@’]zton‘lfc %ch,&i' fc%ﬂlbgn@ﬁizgstcﬂ{*%@idns reduced

using trifluoronethanes onic acid as a cata In areaction 5

u . . da 1
et ween %PE%%’&S]!OI%?%E%%&J%P Q*&V%%'l@lﬁ%ut%ﬁoaéoﬁe%%g ethf?‘&g% :

al cohol, and 10 rea I'Cl ent nmanufacturing an

ester i {1 o0 BUDSA A000C TNAta s 9USE. Lol RCNBLfeDeS AU dRemye o

a

the sulfonic acfagconponen i STPOSSI 0" e n airnm an
esterified 5 supstance w.thout degradin he operation .efficienc

Caused bySoSRtiie A i bR taRr R shaEs obf M il [TRE of the
trifl.yoronet hanesul fonic acid nmay be renoved, through reduced- sure .
st 1 P B P aREs el ottt o S o R p gL o oR g e Tiek] i
reaction mxture in whi t he cant.ent of the 10_ sul.fonigc i d

oo oo Sl e T O T aa L S gt T Ob A 190 Tk Sl e mannex
the esterified substance obtained in the above manner is used as an .
encapsulaﬁ?‘Fﬁ?ﬂéss%ﬁﬁ%ﬁﬁﬁmiyﬁéptd@9¥éb?eP%CPgdBSE%¥Iﬂ%¥%Q?'réHdUEFFWElble

occurrence of defects such as poor _insulation of the sem conductor
devi ce, c%%s%ﬁﬁ%ﬁﬁtqﬂ§ SGrESRPECECPE %ﬁﬁﬁﬁﬁﬁﬂﬁﬂChiésDESfﬁu¥ﬁ$¥}@?}9n of the

EVMBODI MENTS [ 0014] Herei nafter, a nethod_of manufacturing an
esterifi eBCRUBREFHCELBIITHET nFESIEeh bii [EhepeudéserFhaald2omheonet hod
of manufacturing an esterified substance of the invention includes
the 51 1 owi ng processes: (a) a process in which a copolyner is

obt ai ned by copol yneri zing a 1-al kene having 5 to 80 carbon atons and
mal ei ¢ anhAyd¢REET L@hOF EMBODIMENTS

[0014]
Hereinafter, a method of manufacturing an esterified substance
of the invention will be described.
20 The method of manufacturing an esterified substance of the
invention includes the following processes:
(a) a process in which a copolymer is obtained by copolymerizing
a l-alkene having 5 to 80 carbon atoms and maleic anhydride; and
{(b) a process in which an esterification reaction of the
25 copolymer obtained in the process (a) and an alcochol having 5 to 25
carbon atoms is caused in the presence of trifluoromethanesulfonic

acid in order to obtain a reaction mixture containing an esterified



(b) a process in which an esterification reaction of the 25 copol yner
obtained in the process (a) and an al cohol having 5 to 25 carbon
atons is caused in the presence of triflyoronethanesulfonic acid in
order to obtain a reaction m xture contarning an esterified 6
substance including at | east one repetition unit selected from

formul ae(shbofince {KF df{Hat 1642 onCHrEHetitibn (R- Félected from

10

15

formulze (c) teo (£).

—fCH CH%*CH —-CH—— —'-<CH2 CH%CH -CH—1—
(c) (d)

B i n | i n
—fCH-CHg)fCH CH— —-CHa- (|3H CH=CH——
(o) R /m ,R C\ ®
HO C)O
R2 n R2 n

(In the formulae (c) to (f), R represents an aliphatic
hydrocarbon group having 3 to 78 carbon atoms, R? represents a
hydrocarbon group having 5 to 25 carbon atoms, m represents the
copolymerization molar ratio X/Y of the l-alkene (X) to the maleic
anhydride (Y) and is 1/2 to 10/1, and n is an integer of more than
or equal to 1.}

[0015]

Examples of a 1l-alkene having 5 to 80 carbon atoms that is used
in the process (a) include linear l-alkenes, such as l-pentene,
l-hexene, l-octene, l-decene, 1-dodecene, l-octadecene, l-eicosene,
l-docosene, l-tetracontene, l-hexacontene, l-octacosene,
l-triacontene, l-hentriacontene, l-dotriacontene, l-tritriacontene,
l-tetratriacontene, l-pentatriacontene, l-hexatriacontene,
l-tetracontene, l-hentetracontene, l-dotetracontene,
l-tritetracontene, l-tetratetracontene, l-pentacontene,

l-henpentacontene, l-dopentacontene, l-tripentacontene,



I MmO b d CQFl (c) 1b OF\CH (d) (In the formulae (c) to (f), R
represents an aliphatic 5 hydrocarbon group having 3 to 78 carbon
atons, R2 represents a hydrocarbon group;having 5 to 25 carbon atons,
m represents the copol ymerization nol ar ratlo X/I'Y of the 1-al kene (X)
to the maleic anhydride (Y) and is 1/2 to 10/1, and n is an integer

of more thapefapsddcdritehe, 10heRhebnExasp! esnebtacdnvdkenesdavi ng 5
to 80 carbon atons that is used in the process (a) include |inear

1- al kenes1 -s¢€dc@st dndemeinel-Rexene -11eehese, sdcidesene,
1- dodecene, 1-octadecene, 1-eicosene, 1- docosene 1-tetracont ene,

1- hexaC0ngfﬁ@%h§ILEi@¥¥Eﬁﬂﬁ%en%5 5 mnuaﬁ@@h?metria@@ﬂﬁéﬁ@pontene,
1-dotriacontene, 1-tritriacontene, 1l-tetrafri acontene

1- pent at rB%@ﬂﬁﬁﬁﬁlnt]eﬂ?é@rf’de%%oma%@ea 1-LehEARONLE8€Eracontene; and the
1- hent et racont ene, 1-dot et racont ene, 1-tritetracontene,

1-tetrat ef { REONULNG R aB%R}%aﬁgg:ﬁ@%séld %@%qa’t B¢onLeN&ombination of more

1- dopentacontene 1-tri pentacontene t apent acont ene,

1- hexacon{ggg éﬁﬁg t 1 oct acont ene; branched-chain
1- al kenes, 6% ﬁw%_trlacontene, 3,4-di nmethyl -triacont ene,

3- et hyl - % % facontene and 3,4-dinethyl-tetracontene; and the 5
| i ke, and the above may be used singly or in a conbination of nore

than_ or equal . ? Q%Dqlswh[lgglgie talJIQd egt?gfl J.eL%MEu?o@tal}'l%e is used

obt ai ned esterl ance i's used-as-an encapstulan
Sem Condugé Oln deechlzé:};?Sular}lec %%erse%flc%&%‘éor device, the number cf carbon

10 atoms inciuded in a l-alkene is more preferably 10 to 70 from the
viewpoint of adheslon properties to a lead frame included in a
semiconductor device, and still mcre preferably 28 to 60 from the
viewpoint of mold release properties.

[0017]

15 Examples of the copolymer of a l-alkene having 5 to 80 carbon
atoms and maleic anhydride which is obtained in the process (a) include
compounds having a structure represented by the formulae (9} and (10),
and examples of commercially available products therecf include
DIACARNA (registered trademark) 30 (a commercially available product

20 manufactured by Mitsubishi Chemical Corporation) for which
l-octacosene, 1-triacontene, l-tetracontene, l-pentacontene,
l-hexecontene, or the like is used as a raw material.

[Chemical formula 9]

—~<CH CH%—CH CH—— (Q)
PN /C\




10 atons included in a 1-alkene is nore preferably 10 to 70 fromthe
vi ewpoi nt of adhesion properties to a lead frane included in a

sem conduct or device, and still nore prefkerably 28 to 60 fromthe

vi ewpoi nt of nold rel ease properties. [0017] 15Exanpl es of the
copolynmer of a 1-al kene having 5 to 80 carbon atons and nal ei c
anhydri de whi chchenpbipi fisdnd ik tig process (a) include conpounds
havi ng a structure represented by the formulae (9) and (10), and
exanpl es of conmmercially avail abl e products thereof include D ACARNA
(regi stered tfrade mark) 30 (a commercially avdil abl e product 20

manuf act ur ed |by t subi shi
1- octacosene,| 1{trj,aco n
1- hexacont&ng;, rd'%@ '&%

formula 9] 9§ [ eMcaqfor

Chem cal Corporati¢n) for which

1-1 2@@2@%%??2??0%2% cal { '(! (OJ)
m

la 10] fCH2-CH) CH CH IACIDG R

0O (10) pc
R /M /N /\
i O O O |n
[0018]
R in the formulae (9) and (10) represents an aliphatic
5 hydrocarbon group having 3 to 78 carbon atoms, and n is an integer

10

15

20

of more than or equal to 1. m represents the copolymerization ratio
of a 1-alkene to maleic anhydride, and is not particularly limited.
In a case in which a l-alkene is X moles and maleic anhydride is Y
moles, X/Y, that is, m is 1/2 to 10/1, preferably 1/2 to 5/1, more
preferably 1/2 to 2/1, and still more preferably approximately 1/1
at which both components are at almost the same moles.

[0019]

The method of manufacturing the copolymer of a l-alkene and
maleic anhydride is not particularly limited, and an ordinary
copolymerization method such as causing a reaction of raw materials
may be used. In the reaction, an organic solvent ox the like in which
a l-alkene and maleic anhydride can be dissolved may be used, and
while the organic solvent is not particularly limited, toluene is
preferable, and an arcmatic-based solvent, an ether-based solvent,
a halogen-based solvent, or the like can be used. The reaction
temperature also varies according to the kind of the organic solvent

being used, is preferably set to 50°C to 200°C from the viewpoint



ri [0018] Rin the formulae (9) and (10) represents an

al i phatic 5 hydrocarbon group having 3 to 78 carbon atons, and n is
an integer of nore than or equal to 1. represents the
copolynmerization ratio of a 1-al kene to fal ei ¢ anhydride, and is not
particularly limted. In a case in which a 1-alkene is X noles and

mal ei ¢ anbydrdLe: ity BBHeSrodidhit A, lafid Abte Jherdraph@/ et to 100°C to
preferably 1/2 to 5/1, nore 10 preferably 1/2 to 2/1, and still nore

preferabl ys@ppr oximmi-gh¥e 164 @ilnaMisCho D Yh-tGRAINARER! Biid e dlhsal BR§tas the
the sane noles. [0019] The method of manufacturing the copol yner of a

1-al kene apdoMRhet CANBYASHEES: Ay NShLPAE th AN  h Rd8d o288 furs from
ordinary 15 copol ynerization nethod such as causing a reaction of raw

mat eri al s r i.Qn, 0 j | [
rat of| f SSRENPR AR B LSIARact 1, 80 OkaBRECsR) veRlu0t 10 ks,
used, Andapid e {NGo9EIBPLEC S VEN nbirBolo BAY hbEUL AT Idddikhedend of the
toluene is preferabl'e, and an aromat| c-based solvent, an et her-base

sol vent, 0 - Y, i n u The
reaction %%%%E$§%U?@Pé@%%%%gigéssg%%%éﬁﬁ%3§¥%k%ﬁg&kfn ﬁgfgfﬁ%?%rbéﬁF%the
sol vent bei e .S preferabl et. t from .

Vi ewpoi nt J'é"lggo a%r g%c efr{lflRfeyJ %ﬁ%gﬁ?[%%%%ﬁ(%F[%g’,geg(r%&%%%%%l%ﬁe?%Eggl %/lksee’t The
to 100C to_ 1 The re jon tine_is_not partic

0C, t Iy i b
| ong as (REC LA Y Hero Tt 8RB Rt e T &by aPBoFy b $E0C Fpcagore
h f t ' ' f ductivity, f bly 2 h t
T LB RERILEVRRIAL: o PEOSCL) Wik T g Pl efenatly of DNt 4015 5
d of th tion, if ted t t,
and e | FbT o GO0 BRSGeR ahaErb hear oy 'dupt GOaGr 2o FénboF L 2/ and
i ke. The pneferg%&glﬁonditiona are a tenpe(flure of _100C to 220C and

nore pref 8ragis BUEBJIE 18 MiWSsur ENFT SR hah TECSSRadY 1t radical
13.3 polymerization-based initiator such as azcbisisobutyronitrile
(AIBN) or benzoyl peroxide (BPO) may be added for the reaction.
[0020]
15 The copolymer obtained in the process {a} is esterified using

an alcohol having 5 to 25 carbon atcocms in the presence of
trifluoromethanesulfonic acid in the process (b).
[00211
Examples of the alcohol having 5 to 25 carbon atoms which is
20 used in the process (b) include linear or branched-chain aliphatic
saturated alcohols, such as pentyl alcohol, hexyl alcohol, octyl
alcohol, decyl alcochol, lauryl alcohol, myristyl alcohol, cetyl
alcohol, stearyl alcohol, eicosyl alcohol, behenyl alcohol,
2-methyl-decane-1-0l, Z2-ethyl-decane-1l-o0l, and
25 2-~hexyl-octane-1-ol; linear or branched-chain aliphatic unsaturated
alcohols, such as hexenol, 2-hexene-1-0l, l-hexene-3-0l, pentenol,

2-methyl-l-pentenol; and the like, and the above may be used singly



10 x 103 Pa and nore preferably less than or equal to 8 x 103 Pa, and
atinm of 0.5 hours to 10 hours. In addition, if necessary, a radical
pol yneri zati on-based initiator such as ﬁ%pbisisobutyronitrile (Al BN)
or benzoyl peroxide (BPO may be added for the reaction. [0020] 15The
copol ymer obtained in the process (a) is esterified using an al cohol

having 5 ¢ 25 LARPInALIBH bR kB PFIESERGE Qlual to two kinds. Among the
trifluoronethanesul fonic acid in the process (b). [0021] Exanples o

the al cohgbofayida i9d=0 29c6RAHDORL AL QB OMCh5I 82 200 SBthrd) itshBreferable
process (b) include linear or branched-chain aliphatic saturated

al cohol s, regph1Rs vReRbYEntl£oheha hexylsalkobelr-1ast vh Akgaholn HBGH the
al cohol, lauryl alcohol, nyristyl alcohol, cétyl alcohol, stearyl

al cohol, gi£9sydq ab&iahiols; Lehemel aleohal uséagl h%ﬁ-&@&&&&zia-rpd of a

2- et hyl -decane-1-o0l, and 25 2-hexyl -octane-1- I near or

2- et hy| - decane- 1-of , _
2- hoxene- ot o B P PR T el - e} Rgving
2- hexene- ten | enol; and

more’ thantor Squal e e i ae s RranaPrhe-Snsva, Fxot eAr kPl of
having 10.40. 28, 681 han LTS d,s PraLer abl &, Lrom the visupointqf 1ok

C
rel ease properties In a case I'n al ned es

subst ance_| . a p nt of -a_5.sem conduct.or device, and,.
o T hear arSobEE TS 4T, SREAPEHE SRy Al TR B8 SR Bl ey
nore pref wpaoi_nt .of _continu

Le f th i | dability. W
The ool aPs et {SRE 1 cfeRRRER" 18T oRBF" | BRhoe Ph AA iidbigne pE  carbon
i m I ti | dabi li.ty . I I ti i
boor 10t CORE AT o b i 10 4Bt SR oHe S HECTRTRSY 594 (che
valge, there is a tende cg f%r the,adhgsi n E{Qpertie of a
sem condu%‘?%‘?sh‘é%PEBPﬁfgﬁ T Espeef™t6°8 BS‘B% SYeEE T efBedbdrayEorper

[ 0022] The anount of trjifluoromethanesulfonic acid is preferably set
15 to m)rge?‘ﬁa Yre efufeIEY00 ppm and | ess than or equal to 1000
ppmw th respect to the total anmount of the copol ynmer and the al cohol
in order t8%%%hibit the performances. \Wen the anmount is below the
lower limt value, trifluaronethanesul fonic acid does not function
sufficiently as@rfsydr PEi tatfbrereliianesWHifenivhafiehis asifragy set
exceeds the upper Iimt value, there are cases in which the obtained
est erif i eBO JUbET 4hed Py ouRal 2. 1A0hpamcase jesswiinel an eerde o9 YA ppm
esterified substance is used as an encapsul ant of a sem conduct or
devi ce, tWekle Fespetterdderndy totadoamprubust neheladrrelyman ahulrtdge alcohol
[ 0023] 25The nolar ratio of the copolyner obtained in the process (a)
to the al tbhoiddraiongxbipot Xthe acydoraposssi.s Wimn gdret peghbak! ys below the
limted, and can be arbitrarily set; however, since the degree of the
11 hydr ophd¥ér Jpimoigeveiles , of rihbuestretfdrebsEiflsstianeeidadode not function
controlled by adjusting the reaction nolar ratio, the nolar ratio is
pr ef er abl yutppeopri by ey metesteEddoradarce caitthyat seandpndbed othe amount
encapsul ant being applied. In the reaction, an organic solvent in
whi cfzla Sefceddieritheangpenl kinc mnhyde, dehamn dre diéssoliredhdrht tiee ldbt@ained
may be used. The organic solvent is not particularly limted, tol uene
i s preferabteriaheld ssulsgtamid d-dhasddizeldvenin anceidein basieth sol waitde of
a hal ogen-based solvent, or the |ike can be used. The reaction

the esterified substance is used as an encapsulant of a semiconductor

device, there is a tendency for continucus moldability to degrade.
[0023]

25 The molar ratio of the copolymer obtained in the process (a)
to the alcohol having 5 to 25 carbon atoms is not particularly limited,

and can be arbitrarily set; however, since the degree of the



tenperature also varies by the kind of the organic solvent being
used, 10 is preferably set to 50C to 200C fromthe vi ewpoi nt of
reactivity and productivity, and nore preferably set to 120C to 170C
The reaction tinme is not particularly limted as long as the

copol ymer can be obtained, but is preferably 1 hour to 30 hours from

the vie cﬂ‘ioﬂhﬂ@ﬁ!&@bb&ftlés JdPERe IR iatlal ubotEScd Q:a%ob@%h%fcolled
and st|II nore 15 preferably 4 hours to 28 hours. After the end

the reacthengidstNeGessarsbaniraeb edr GamoNenhs ndNe- sakvyents paf@@erably
the |ike can be renmpved under heating depressurization or the

The pref egabl g CONU 1y Qs e aJcQ%tha%c%ZQ@tﬁ”Q QQ&EcBﬁ&u@E@P'&né&%&lam

to 180C in tenperature, less than or equal to 13.3 x 103 Pa and nore

pref er abl ye 20,1 6551 1han ef FH% 4f59t§oﬁTh§§e£S’§%éﬂaf SR, AR a

hours to 10 ours in tine. st ance

Obta'@@d Pyafﬁéﬁg'gﬁﬂ{%éﬁgﬁ% %%@&b%qgr 8gggb%5§i§§ éﬁmngQHﬂ(%l%? may be

anhydride using the a car on atonms I n

o eas, PhEar SRele 'ﬁ%'rf%%“%ﬂ' g?ﬁé@did ajm@ oG LI TR, f e ‘?1 Ao 1s

0025

[Eygro:(l:ar B%nefgr%%&%i eV| ngrrg ?gor%ecar a(()ng%tsgﬁg %%Zegggﬁéggztkgas'a&é]%t&lvent
5 .

cﬁﬁéf)ﬁ?rér?z SIS Sogiv%& SR 34 aﬁﬁgnéeﬁ’&%gfo : rﬁ;]ﬁaect&on

0, o488 B O L e

| nven on, f ncl u rasb y seteéé egd ufd o4 substancs, 'v Sk 00 AL sy

and productivity, and more preferably set to 120°C to 170°C. The

reaction time is not particularly limited as long as the copolymer

can be obtained, but is preferably 1 hour to 30 hours from the viewpoint

of productivity, more preferably 2 hours to 30 hours, and still more

15 preferably 4 hours tc 28 hours. After the end of the reaction, if

necessary, unreacted components, the solvent, and the like can be

removed under heating depressurization or the like. The preferable

conditions are 100°C to 220°C and more preferably 120°C to 180°C in

temperature, less than or equal to 13.3 x 10° Pa and more preferably

20 less than or equal to 8 x 10° Pa in pressure, and 0.5 hours to 10
hours in time.

[0024]

The esterified substance obtained by esterifying the copolymer

of a 1l-alkene and maleic anhydride using the alcohol having 5 to 25

25 carbon atoms includes at least one repetition unit selected from the

formulae (c) to (f).



10 formulae (c) to (f) in the main-chain skeleton; (2) an esterified
substance including at least two of the fornulae (c) to (f) in the
mai n-chai n skel eton randomy, regularly,;or in a block shape; and the
| i ke, and the above nay be used singly or in mxture of nore than or
equal to two kinds. 15[0027] The reaction yield of the
esterificatfion reacti on between the copol yqer, and tihe al cohol s
t

pr ef erabl_y |npr k?% or QQQﬁh tio 70 nol % EH Eﬁi rabém_ﬁﬁig__han
80 no a % Y re|thap orf eqyal to
t

or equal td ng sty I | re prefer

90% 13 [QO The/eget i m xtuggyincl uding t i ficed (d)
subst ance qbtal ned incgﬁg rosess (bg may i nclude a {gﬁg eQMlich 1s
present unrjeacted in the, process (a). The proportion ofd? -al Kene in
the 5 reactlion nmixture ®s prefefBbly nore fhan or equalkio 8% byl nass

and |l ess than or equal to 20% by mass in a case in which the

proportionfig neasured through|GPO. Wen tHfie,propontion is nor

or equal opitopyalue, an eff ©h, i
pr%qor

rel ease pr eqties an pe dbtaiped. Wen t

or equal 1 ® t he p I t pval ye) ther s ligt
adhesi on properties pné%ﬁ@é?%Ue or the like. [0029] HO

t han

ionfls il ess than
) 9%nc 0 tlhat ()
C

eChunber
aver age noljecul ar wei ght ot st he| esterified|substance obt ai Si ng
t he net hod Lof the present i ventfon is preflerabl y 2000 15 1a0bho.

W thin thioggg e range, in a case in which the esterified substance
is used as an encapsul ant of a sem conductor, both adhesion

properties with respect to a,copper-lead frane of a senm conducto

devi ce and nol gnfcgjleejg% m‘blraoepé?? f%é’s[%%l'nﬁbreey’fce}‘ﬁeé&egaaréﬁ %ﬁgagéﬁ%%ﬁrﬁgérbon
[ 0030] 20The bl.endi ng.a of . a _compound.obt ai ned by esterifyin

e copol GREPEITGE 3 RBnE SAGORRL Sr St i dr e Ar1 ) ey S CETAIch group
t he preseﬁce.of rif%$oro t hanesul fonic acid is not aiticularlg
limted, BBYPY plef éiﬁirg%ﬁo%o‘{“ﬁaﬁl SPPEGRSRTE &E §°58 YoehyZfpkln molar
and less than qr,equal to 10 parts_by nmass, and., nore preferably nore

25 t hah ofF 3kyRiat/ gfltaar%—adyp%éxénao@&mﬁﬂaﬁ%@%ﬁ%}dﬁ d 3" paftis 1/2
by mass with r?spect to 100 parts by mass of an epoxy resin. Wen the

bl endi ng Erobff 11 s21@sd tha! tiE 9Bl Mrre FappeCrt REFAL Eoal- 14
tendency for nold rel ease properties to degrade, and, when the

bl endi ng &HPERt exceeds the upper linit value, there is a tendency

for adhesion properties with respect to an oxidi zed copper |ead frane
to beconme insuffempEnt oBthe3¢pterified substance of the invention include

(1) an esterified substance singly including at least one of the
10 formulae (c) to (f) in the main-chain skeleton; (2) an esterified
substance including at least two of the formulae {c} te (£} in the
main-chain skeleton randomly, regularly, or in a block shape; and
the like, and the above may be used singly or in mixture of more than
or equal to two kinds.
15 [0027]
The reaction yield of the esterification reaction between the
copolymer and the alcohel is preferably more than or equal to 70 mol%,
more preferably more than or equal to 80 mol%, and still more

preferably more than or equal to 90%.



In the invention, after the process (b) , if necessary, free
trifluoronethanesulfonic acid in the reaction m xture obtained in the
process (b) may be renoved through a deprgssurization treatnent.
Since the content of trifluoromethanesulfonic acid can be reduced 10
usi ng the above nethod, in a case in which a reaction product
includingrbobegsesterified substance obtained in the process (b) is
used as a sem conductor encapsul ant, adhesion properties wth respect

to a copper | epgk fraume: Qn %11%&'?1‘3:%0&%&h@&nge’éhéeegﬂgrﬁiéﬁrﬁh@@@zﬁzce
properties are favorable. 15[ Exanples] [0032] Hereinafter, the

'nvent'Onoﬂtéing§39?%%%'B§gcé§sd&§ahl§U§h89u§§4¥HL%§keEHtwﬁb@hstgresent
invention is not limted thereto. [0033] 20(Synthesis exanple 1

copol yner Hieécée@'l@%éﬂggbegs% (L9, 66arhon2t9ps gad, n?-lﬂ]@ene in the
anhydri de (D ACARNA R30 nuf act ur ed by t subi shi Chem cal

Cor poresat i dak

300 mi° 4. oagt oo b AR 8L PREYL BP0 M-l SE5R 6L AR He0at 25 Ihss and
25 solutl f | por I i

added. An9§ %5?#%3 re%%#%%nyﬁfg?ﬁﬁgﬁagégsiﬁgie %% qu@%?%@éﬁ ortlon

After that, Jhe 1oy LATREEALUr G . m#%%g%@ogg%sh%?ef £§§rﬁ o“éequal

trlfluoronet anesul T oni € and wat e rou

depressurization, distillatiaqnunder de ssurization of 3
Lgat) e

thereby o ?aln?nbog%res¥%ﬁ9fﬁ%§¥%§ub§%ance Pf4im8fOVl@5 %%%sﬁ?%%%%

'ts showed th h i
Cubst ancoSAOVRE" 16V HLGE SAACt hd KBt SR (oF APl - RoPRe T2 oF equal

esterified supstance S 74 ppm _[0034]. ( hesi s_exanp )

CopolYrer £61 LS 1P ke sty 1 BE (0505 8 Do LA oREPGRA Nk aF L2 pesion
anhydri de_ (DI ACARNA R30, nmanuf act ur M t subi shi Chem cal
CorporahB%Op?LﬁE)l%s d}a%rfﬁe%aélﬁ Vad éﬂ%’:eolljr&I k€.47.0 g) were fed into a

300 M 4-neck separable flask, dissolved at 70C, and then

p- t ol uenesbP£dhat e nnnohydrate (1.5 g) was added. An obtai ned

reaction mxture was _stirred at 150C over 4 hours. 15After that t he

li quid tenperat if EURESTcRGFERO? godeeulandsicittoné t(bi%fs?eﬁ} had %H%fé'&‘
dropwi se under a reflux over 60 minutes. After the dropw se addit]
stirring fA523Pep P Edndate meshreet iths PrsIente lRasNEEPR %%P§?§ﬁ6abéll’e2000
at a liquid tenperature of 70C for 60 m nutes so that the_reaction

base 13 qutd GepHishén thr elams rangayeis a Fase ugpanichybhe gistgyified
acetone layer including unreacted stearyl alcohol and the sul fonate
conponent SWastara®Viedus e Grreds wricARSIdANY 3T Bl $ el ermnduat Tar PPEl asliesion
on the remai ning |lower |ayer under depressurization of 30 Torr at 90C
over 6 hoprspeéntbederitly resmrat rtesiadgabraceil end, Traee eby dbieminonpuctor
an esterified substance 25 B (144 g) . GPC neasurenent results showed
that the dewtieatarot mald- o¢kense ipropeetésterdd ibedasbbsvadcet Bhrasangime.
by mass, and the content of sulfur in the esterified substance B was

800 ppm [0030]

20 The blending amount of a compound obtained by esterifying the
copolymer of a 1-alkene and maleic anhydride using an alcohel in the
presence of trifluoromethanesulfonic acid is not particularly
limited, but is preferably more than or equal to 0.5 parts by mass
and less than or equal to 10 parts by mass, and more preferably more

25 than or equal to 1 part by mass and less than or equal to & parts
by mass with respect to 100 parts by mass of an epoxy resin. When

the blending amount is less than the lower limit value, there is a



16 [0035] (Synthesis exanple 3) A copolyner of a 1-al kene having 28
to 60 carbon atons and nmal ei ¢ anhydri de (D ACARNA R30, manufactured
by M tsubishi Chem cal 5 Corporation, 100, 0 g) and stearyl al cohol
(47.0 g) were fed into a 300 mM 4-neck separable flask equi pped with
a condenser, dissolved at 70C, and then p-tol uenesul fonate

nmonohydr at enfdnby gfovato Bdlded.e A Picpiered eseaet HOGraHY] UARdWaShen the
stirred at 150C over 4 hours. After that, the |iquid tenperature was

cool ed t ob86Kd i Ad thrddliraC eixeRedsl Bhe Tupe Masi itidd @d 1 eQPRhE e UNEIQ t&ndency
reflux over 60 mnutes. After the dropwi se addition, stirring was

stopped, a8d ddMeJiRACHTOFe M X dIER WesedRidt £ St 8RdJl dhe Ao 14 d' rame

tenperature of 70C for 60 m nutes so that the reaction base |iqu

was separ ahelebihd {NO Byl The upper |ayer of an acetone |ayer

i ncl udi ng unreacted 15 stearyl al cohol and the sul fonate conponent

was reyrovedgsffter the washing operation was repeated 3 tines,
depressurization distillation was carried out on the remaining | ower

| ayer under de SUT 4§ Zad 1o, of [k, o8 ver,6 hours . er

to renmove resigﬁa acé%%%é%Q%'efggﬁlggpgikfﬁgggg ZéeérF?i%%c%%%gé'hggee
C (135 20 ABas ggﬁ esu {. 0 0 .
1- al kene F%1§%§£%%ter|#¥e g%%%?%%%%E%iaaﬁﬁg@gggéﬁéggfﬁhndﬁg%é%ha%ned T
content o in rifi e . I

) The. estaf il sl TR LIS EIRERARRE plBRacie MRl ah P15 e
and conpo . t.he |.1.Qwi n I | ended. at_th art

by mass sﬁ%\?\ﬁtﬁéi %ﬂ%\rgor%ta I}te,o%?cé:%%\giulog O%E%géggv\gﬂ%g?l%oﬁ%%?i OIS %oe? -1 duced
kneading tenperature of 100C.and a kneading.tine_of 30 m nutes 17 in .,
order s BETBECREFSRE B RO 1 Acraty HRFPAA By & pegrrct tncilding

itipn. The obtai ned ' i ti.on |uated,in t f
per for manchg S8 & SeHTCOHCrDIC e ROAFSTFSnt ™ COft PRAGESS nHPak 193579 25 2

The results are shown in Table 1. 5 nparative exanples 1l and 2

The eot o PRREHORTHSt S I R 6 o B IRR0 T B FCRE L Ly REnBATS BxanpFeste 2
2 and 3 and conponents shown_in the fol]l ow ng table were bl ended at

t he partscBQP%ﬁs%e%%oé%?W?1Qﬁuﬁtéﬁﬂ%goqﬁW%EQQ AFVRAEagBEH TRYEr release
conditions of a kneading tenperature of 100C and a kneading 10 tine

of 30 ni NBFRRSFHIST defe tiPA HFaVYSed and crushed, thereby

manuf acturing a resin conposition. The obtained resin conposition was
eval dat ed in t EFrR¥elrf or mances as a seni conductor encapsul ant
(continuous noldability). The results are shown in Table 1. [0036]

15The respe@8#Ve conponents used in the exanple and the conparative

exanpl es are shown bel ow.
Hereinafter, the invention will be described in detail using

examples, but the invention is not limited thereto.
[0033]
20 (Synthesis example 1)

A copolymer of a 1-alkene having 28 to 60 carbon atoms and maleic
anhydride (DIACARNA R30, manufactured by Mitsubishi Chemical
Corporation, 100.0 g) and stearyl alcohel (47.0 g) were fed into a
300 ml 4-neck separable flask, dissoclved at 70°C, and then an agueous

25 solution of 10 wt% trifluoromethanesulfonic acid (0.5 g) was added.
An obtained reaction mixture was stirred at 150°C over 5 hours.

After that, the liquid temperature was cooled to 120°C, and free



Epoxy resin 1: biphenyl-type epoxy resin having an epoxy equival ent
anount of 185 g/eq and a nelting point of 108C (manuf act ured by
Japan Epoxy Resin Co., Ltd., product nane; EPICOAT 20 YX-4000K)

Epoxy resin 2: phenol aral kyl-type epoxy resin having a phenyl ene

skel eton with an epoxy equival ent amount of 237 g/eq and a softening

poi nt of B2CrF(herethaeianad: noNicppend kayaktt68.wetd demopeadticiotdM@-hour
NC2000) 25Phenol resin-based curing agent 1: phenol aralkyl-type

phenol regéproayhngza thphemndianetskel ehes rwibprasBy el oxl o®rOMMO Torr,
equi val ent anount of 199 g/eq and a softening point of 64C

(manuf act yhede By oMebWa indSPhasti £rl &dusbkigaceld d144 RN0dugbc RREBUrement

MEH- 7851SS) Inorganic filling material 1: spherical molten

silica haybbg188 SYSIAISHRA Hd e HamR! e af 1191 8eRE R0:Re SRRG i € ed

surface area of 5.1 n2/g 5Curing accelerator 1: adduct of _

tri pheny! posplt ae AR o PERAHOM NORE HRUBL UL 0L M1 Fury Db HEIEdRXY i 10

propyl trinethoxysil ane %na uf actured by I sso Corporation, product

nane: S510 & - rant..1: carbon bl ack (manufactured by

M t subi shugu%ﬁ%%%%%%ﬁ;&’r%‘?'i on, product name: CARBON #5) [0037]

Cbntinuoazoggﬁgability (air vent block and nold stain) was neasured

as follows: Up to 400 shots of nolding in which an 80-pin quad fl at

package 15(80pCEP; per gﬁg frame, package outer size: 14 nmmx 20

nmm 2 nn}thic§§§%%%§§%zé?l : E%%ﬁx 6.5 mMmm chip size: 6.0 nmx 6.0

X oy e LR1Bi1 48500 &1 N6 [£,0M,20, 8008 (65} 0 E0TRASI Ol B c
s and the 1 e o

encapsul ati ng chi I Ke were carr out™ under ~con i ONsS 0

l.g, t t jnjecti 9. 8 MPa,. 20.
2 oty “TRRLBHES PhuATRfA 30 et P BBl o Dl
T RS RREe LB AL &) Bl el ST b P Erd nco =
(2" state PHOWRL ch bt s ToURLS & 4Gk e TGS VED Bie’ 0o eciasHhen
fixed 25 to the air vent (a width of 0.5 nmand a thickness of 50 pm
por ti on) , Pahalesareat Forr vadenslyaratsg (dhe 9o Fawi Ag9gdr adks Crhggned

ranks becone nore favorable in the order of A B, C and ..., and
ranks of Beffkion mixture was stirred at 150°C over 4 hours.

15 After that, the liquid temperature was cooled to 80°C, and
acetone (131.7 g) was added dropwise under a reflux.over 60 minutes.
After the dropwise addition, stirring was stopped, and the reaction
mixture was left to stand idle at a liquid temperature of 70°C for
60 minutes so that the reaction base liguid was separated into two

20 layers. The upper layer of an acetone layer including unreacted
stearyl alcohol and the sulfonate component was removed.
Depressurization distillation was carried out on the remaining lower
layer under depressurization of 30 Torr at 90°C over 6 hours in order
Lo remove residual acetone, thereby obtaining an esterified substance

25 B (144 g). GPC measurement results showed that the content of a
l-alkene in the esterified substance Bwas 10% by mass, and the content

of sulfur in the esterified substance B was 800 ppm.



19 than or equal to rank C are in a practically avail able range.

Eval uation results are shown below. A: No problemoccurs until the
400t h shot. B: Air vent bl ock occurs up]%f the 300th shot. 5C. Air
vent bl ock occurs up to the 200th shot. Air vent block occurs up
to the 100t h shot. Regardi ng nold stain, the nold was observed
after thed09sh shot, and eval uation was nmade using the follow ng 5
ranks based on the degree of stain spreading fromthe gate opening.
The ranks becom®,moiesild davwgnablsg in the order of A B C and ...,
and ranks of better than or équal to rank C are in a practically

avai | abl e rangg copolymerfsf NoL SildhOREVESg 28 to 60 gar%ﬁ'a%o%{%rgﬁ@%alelc
at less than or equaFmto 20% by area of the cavity surface. 15C

Stain spr §§g%d§$dém{ 1 A8 APy nf%rrﬁ%a%@grlegsﬁyt ﬂﬁ?@s%l %E%hé@lé‘@%

by area of the cavity surface. tain Spreads at nore

40% by, ar eg-gofbd 53, AN Ol egHal 16, A) Ve B2 (QF bhgac‘ggféyfed into a

surface. E: Stain sp s at nor an 60@6by ar

cavity 5U§6 GGEr 4—%%, }agleﬁa}:abgéafﬂjﬂ§k ]e&%aercpkwllséﬁ gxgtg@é&éler, dissolved

Conmpar ati ve exa
at 70°C, and then p-tocluenesulfonate monohydrate (1.5 g} was added.

An obtained reaction mixture was stirred at 150°C over 4 hours.
After that, the liquid temperature was cooled to 80°C, and
10  acetone (131.7 g) was added dropwise under a reflux over 60 minutes.
After the dropwise addition, stirring was stopped, and the reaction
mixture was left to stand idle at a liquid temperature of 70°C for
60 minutes so that the reaction base liquid was separated into two
layers. The upper layer of an acetone layer including unreacted
15 stearyl alcohol and the sulfonate component was removed. After the
washing operation was repeated 3 times, depressurization
distillation was carried out on the remaining lower layer under
depressurization of 30 Torr at 90°C over 6 hours in order to remove
residual acetone, thereby obtaining an esterified substance C (135
20 g). GPC measurement results showed that the content of a l-alkene
in the esterified substance C was 7% by mass, and the content of sulfur
in the esterified substance C was 400 ppm.
(Example 1)
The esterified substance A obtained in the synthesis example
25 1 and components shown in the following table were blended at the
parts by mass shown in the table, biaxially kneaded under conditions

of a kneading temperature of 100°C and a kneading time of 30 minutes



Conposition of epoxy resin conposition [% by mass] Epoxy resin 1 3.01
3.01 3.01 Epoxy resin 2 3.01 3.01 3.01 Phenol resin-based curing
agent 1 5.18 5.18 5.18 Inorganic filling, material 1 88 88 88

10

15

20

25

in order to be cooled and crushed, thereby manufacturing a resin
composition. The obtained resin composition was evaluated in terms
of performances as a semiconductor encapsulant (continuous
moldability}. The results are shown in Table 1.

(Comparative examples 1 and 2)

The esterified substances B and C obtained in the synthesis
examples 2 and 3 and components shown in the following table were
blended at the parts by mass shown in the table, biaxially kneaded
under conditions of a kneading temperature of 100°C and a kneading
time of 30 minutes in order to be cocled and crushed, thereby
manufacturing a resin composition. The obtained resin composition
was evaluated in terms of performances as a semiconductor encapsulant
(continuous moldability}. The results are shown in Table 1.
[00361]

The respective components used in the example and the
comparative examples are shown below.

Epoxy resin 1: biphenyl-type epoxy resin having an epoxy
equivalent amount of 185 g/eq and a melting point of 108°C
(manufactured by Japan Epoxy Resin Co., Ltd., product name: EPICOAT
YX-4000K)

Epoxy resin 2: phenol aralkyl-type epoxy resin having a
phenylene skeleton with an epoxy equivalent amount of 237 g/eq and
a softening point of 52°C (manufactured by Nippon Kayaku Co., Ltd.,
product name: NC2000)

Phenol resin-based curing agent 1: phenol aralkyl-type phenol
resin having a biphenylene skeleton with a hydroxyl group equivalent

amount of 199 g/eq and a softening point of 64°C (manufactured by Meiwa



Esterified substance A 0. 20 Esterified substance B 0.20
Esterified substance C 0.20 Curing accelerator 1 0.27 0.27 0.27

Coupling agent 1 0.03 0.03

i0

15

20

25

18

Plastic Industries, Ltd., product name: MEBE-78518S)

Inorganic filling material 1: spherical molten silica having
an average particle diameter of 10.8 pym and a specific surface area
of 5.1 m/g

Curing accelerator i: adduct of triphenylphosphine and
p-benzoquinone

Coupling agent 1: y—glycidoxy propyl trimethoxysilane
(manufactured by Chisso Corporation, product name: 5510 = GPS-M)

Colorant 1: carbon black (manufactured by Mitsubishi Chemical
Corporation, product name: CARBON #5)

[0037}

Continuous meldability (air vent block and mold stain) was
measured as follows:

Up to 400 shots of molding in which an 80-pin quad flat package
(BOpQFP; copper lead frame, package outer size: 14 mm x 20 mm x 2
mm-thick, pad size: 6.5 mm x 6.5 mm, chip size: 6.0 mm x 6.0 mm x
0.35 mm-thick) was obtained from an epoxy resin composition by
encapsulating chips and the like were carried out under conditions
of a mold temperature of 175°C, an injection pressure of 2.8 MPa,
and a curing time of 70 seconds using a low~pressure transfer automatic
molding machine (manufactured by Dai-ichi Seiko Co., Ltd., GP-ELF).

0™ shot was

For evaluating the air vent block, the mold at the 5
visually observed in order to confirm the presence of air vent block
{(a state in which the air vent is blocked due to the cured resin fixed
to the air vent (a width of 0.5 mm and a thickness of 50 pm) portion),

and evaluation was made using the following 4 ranks. The ranks become

more favorable in the order of A, B, C, and .., and ranks of bettex



0.03 Colorant 1 0.30 0.30 0.30 Continuous noldability Air vent
block AAB Mold Stain ABA 21 CLAIMS 1. A nethod of
manuf acturing an esterified substance colrg:)ri si ng:

10

15

than or equal to rank C are in a practically available range.
Evaluation results are shown below.

A: No problem occurs until the 400" shot.

B: Air vent block occurs up to the 300™ shot.

C: Air vent block occurs up to the 200 shot.

D: Air vent block occurs up to the 100™ shot.

Regarding mold stain, the mold was observed after the 400 shot,
and evaluation was made using the following 5 ranks based on the degree
of stain spreading from the gate opening. The ranks become more
favorable in the order of A, B, C, and .., and ranks of better than
or equal to rank C are in & practically available range.

A: No stain occurs.

B: Stain spreads at less than or equal to 20% by area of the
cavity surface.

C: Stain spreads at more than 20% by area and less than or equal
to 40% by area of the cavity surface.

D: Stain spreads at more than 40% by area and less than or equal
to 60% by area of the cavity surface.

E: Stain spreads at more than 60% by area of the cavity surface.



5a process in which a copolynmer is obtained by copolynerizing a

1- al kene having 5 to 80 carbon atons and nal ei ¢ anhydri de; and

a process in which an esterification re i on of the copol yner and an
al cohol having 5 to 25 carbon atons is caused in a presence of
trifluoronmethanesulfonic acid in order to obtain a reaction 10

m xture containiwpean esterified substance including at |east one

repetition unit selected fromformilae (c) to (f) CH CH? CH/C
PO d(QH (CH-CH CHCHI1/COH \" CHedample 1 | COmparative | Comparative
example 1 example 2
Epoxy resin 1 3.01 3.01 3.01
Epoxy resin 2 3.01 3.01 3.01
Composition Phenol res;n—béseé curing égent 1 5.18 5.18 5.18
of epoxy Inorganic Fllllﬂg material 1 88 88 88
resin Ester%f%ed substance A 0.20
composition Ester%f}ed substance B 0.20
[% by mass] Este§1fled substance C 0.20
Curing accelerator 1 0.27 0.27 0.27
Coupling agent 1 0.03 0.03 0.03
Colorant 1 0.30 0.30 0.30
Continuous Alr vent block A A B
moldability Mold Stain 2% B A




/SO0 CH (f) (8 CHR-CHI (Rj I mAHOO (in the formul ae
(c) to (f), Rrepresents an aliphatic hydrocarbon group having 3 to
78 carbon atons, R2 represents a 15 hydrzcicar bon group having 5 to 25
carbon atons, mrepresents the copol ynerization nolar ratio XY of
the 1-alkene (X) to the maleic anhydride (Y) and is 1/2 to 10/1, and
nis an integer of nore than or equal to 1.) 22 2. The nethod
according to Caiml, further conprising: after the process in
which a reaction m xture containing argsheyified substance is

obtai ned, a process in which free trifluoronethanesulfonic acid is
renoved through a depressurization 5 treatnent. 3. The net hod
according to Caiml, wherein the reaction m xture contains the

(1:' 2! l;nege bhavinga o 8¢ £ahReR-aLPiBy 4n Jh&rethed Asr-Hd dfprising:

5 a process in which a copolymer is obtained by copolymerizing
a l-alkene having 5 to 80 carbon atoms and maleic anhydride; and
a process in which an esterification reaction of the copolymer
and an alcohol having 5 to 25 carbon atoms is caused in a presence
of trifluoromethanesulfonic acid in order to obtain a reaction
10 mixture containing an esterified substance including at least one

repetition unit selected from formulae (c) to (f).

—fCH-CI-b)—CH —CH—— —‘fCHz CH)?CH—CH——

B i n | ] n
—fCH-CH%CH CH~—— ———(CHZ CH)—CH—CH——
(e) m 8 )
e 4 F\
R n R n

(in the formulae (c) to (f), R represents an aliphatic
hydrocarbon group having 3 to 78 carbon atoms, R® represents a
15 hydrocarbon group having 5 to 25 carbon atoms, m represents the
copolymerization molar ratio X/Y of the l-alkene (X) to the maleic
anhydride (¥) and is 1/2 to 10/1, and n is an integer of more than

or equal to 1.)



wherein a proportion of the 1-al kene having 5 to 80 carbon atons in
the reaction mxture, neasured through GPC, is nore than or equal to
8% by mass and | ess than or equal to 20%.oy mass. 5. The net hod
according to Caim1l, wherein the 1-alkene is a 1-al kene having 28 to
60 carbon atons. 6. The nethod according to C aim 1, 20mherein

the al cohgl ihesthrRanId alkeehalng’toTheamt Nodraced di dvnd 0 SRy
wherein an anount of the trifluoronethanesulfonic acid is nore than

or equal to 109sppm@and dessedham hieaual rregc%QQQ AP WM-& hcéﬁ@epﬁﬁng an
25 to a total nmass of the copolynmer and the al cohol having 5 to
carbon at@gBerified substance is obtained, a process in which free

trifluoromethanesulfonic acid is removed through a depressurization

5 treatment.

3. The method according to Claim 1,
wherein the reaction mixture contains the 1-alkene having 5 to

80 carbon atoms.

10
4. The method according to Claim 3,
wherein a proportion of the 1-alkene having 5 to 80 carbon atoms
in the reaction mixture, measured through GPC, is more than or equal
to 8% by mass and less than or egual to 20% by mass.
15
5. The method according to Claim 1,
wherein the 1-alkene is a 1-alkene having 28 to 60 carbon atoms.
6. The method according to Claim 1,
20 wherein the alcohol is stearyl alcohol.

7. The method according to Claim 1,
wherein an amount of the trifluoromethanesulfonic acid is more
than or equal to 100 ppm and less than or equal to 1000 ppm with respect
25 to a total mass of the copolymer and the alcohol having 5 to 25 carbon

atoms.



