1 SPECI FI CATION  MOLD FOR MEASURI NG FLOW CHARACTERI STI CS, METHOD FOR
MEASURI NG FLOW CHARACTERI STI CS, RESI N COVPCSI TI ON FOR ENCAPSULATI NG
SEM CONDUCTOR, 5AND METHOD FOR MANUFACTURI NG SEM CONDUCTOR APPARATUS
TECHNI CAL FI ELD [ 0001] The present invention relates to a nold for
measuring flow 10 characteristics, a nmethod for nmeasuring flow
characteristics, a resin conposition for encapsulating a

semi conductor, and a nethod for neEPREQGIIEATI®MN seni conduct or
apparatus, and particularly to a nold for measuring fl ow
characteristics and a nmethod for neasuring flow characteristics which
are appropriate for evaluation of narrow path 15 filling properties
duri ng eN®&psHPBtNERSHOING 1.08F CHABAGTERRSNTCYy METHGENFORS MARSBRIES | FLOW
conposition for encapsul ating a sem conductor, a resin conposition
for encaPSARACTERIATE6H CEmSANCEQYPOFITION SORa NPT INees mret dob i ©ror,
measuring flow characteristics, and a nmethod for manufacturing a

semi donduct or ANPaMATHODI AORNMANUFASTURENG M DOONWSI TG0 REMNRATUS
encapsul ating a sem conductor is used. BACKGROUND ART [0002] As a

met hod for encapsul ating a sem conductor el enent, such as 25 an IC
and an LSI, transfer nolding of a resin conposition costs little, is
appropri aEeefocADBBEsEpPDoduct i on, and thus has | ong been enpl oyed. The
characteristics al so have been inproved through inprovenent of 2 an
epoxy respooor a phenol resin which is a curing agent in terns of
reliability. However, since further integration of sem conductors has

progressed yepke byry@ait | tAGHOTHANGA Mieih tihg fn%qaﬂtfog%égg%%{eg&df%w

el ectroni c devices being smaller and lighter 5 and havi ng

per flor MepELsacede SIH & ACE HEHHYY PO %Ea%ﬁﬂﬁ@%ﬁlgﬁ?@@@éﬂ HUSES, ,hg%resin

been pronoted, there has been an increasing d for afresin

FTing prert B el A A e R T oat B e, b et ioa ror

char act e st LSy & 088 0834 SL EN labf)pra?cfalt%%t, Lh§ pnaarrtriocvﬁl%a}:tl@ to a mold
for measuring flow characteristics and a method for measuring flow
characteristics which are appropriate for evaluation of narrow path

15 filling properties during encapsulating molding of a semiconductor

element using a resin composition for encapsulating a semiconductor,
a2 resin composition for encapsulating a semiconductor which is
selected by the method for measuring flow characteristics, and a

method for manufacturing a semiconductor apparatus in which the resin

20  composition for encapsulating a semiconductor is used.

BACKGROUND ART
[0002]
As a method for encapsulating a semiconductor element, such as
25 anICandanLSI, transfermolding of a resin composition costs little,
is appropriate for mass production, and thus has long been employed,

The characteristics also have been improved through improvement of



10 filling properties is becom ng extrenmely inportant. [0003]

Hitherto, flow characteristics neasurenent, in which a nold for
measuring spiral flow, which is defined in ANSI/ASTM D 3123-72, is

used, a resin conposition, which is ameasurenent subject, is injected
15 into a spiral-shaped flow path, and the flow length of the resin
conposition is neasured, has been frequently used as a nmethod for

eval uati ag ehexf| oastharact ephieio X srexfim whesihn igoapesicihgnafent in terms
encapsul ating a sem conductor (for exanple, refer to Patent Document

1). Howevwér refihebit 05g: sétivecoral, sHape dlurthersphtabrsbapedcof! ow 20
path in the nold for neasuring spiral flow, which is defined in

ANSI / ASTheDi 3¢28udRor s shas semmetd iddIyesirapsy aurngnaacadrdsned ildn 6he
nm (RO. 63 inches), which is large, and the above eval uati on net hod

coul d constshentd ykeefreet dhefddd idig Prepetbbase Dig &n=83idt and lighter
conposition for encapsul ating a sem conductor in a sem conductor 25

apparsat usnd iafieiged t ye f perseMne0DEHE O APPRL & ME8ET Ohg RITeYdRUS BNt tor
present days; however, for small-sized sem conductor apparatuses

whi ch ar gpbarsens & Mdy ped pirBfoteaeNthéFE€MLLHREI BY [hbPeasBig demand
consi stency between spiral flow neasurenent results and the narrow

path fil Fbpga propestd 65iﬁﬁﬁﬂ“ﬁof“ﬂﬂdgﬁgﬁf%EQBga@pééﬁﬁﬂgﬁﬁugﬁgﬁggéving

been sufficient. In addition, the flow I'ength of  the spira

fl ow pat i f for a I ira i.ch.j .
(et noa P SErLPPAUEL L e UG kon el W SpL 2 g 0 uing

(appr oxi fpbel o 260-1GiP;.s rand umﬁsc&%oﬁgﬁgicQhﬁlgorﬁfécgfﬂtﬂet RerLd9¥arn
characteristics of a resin conposition having high urdity for I

t he 1fgl owe| £ngt eds: ; ve, . .00 . h ove

ci rcunst ances,gixﬁgﬁe pa%sgt]ﬁsﬁ%%\fvnlﬁ%[ %%F%?ﬁgrilg’ %?18%5? iggé wer e
evaluategogﬁ%rg actual sem conductor elenents. For exanple, a nethod

in which a p chip is surface-nounted on a MAP substrate, a resin
conpositionfégtﬁ i.cqnductor i s actual.l

nca at i a sen flowed o
the substrate, an%rttcﬁz%Lth‘f‘rlr%w Ibaacfstherfjﬁ 3935 ProPerte &Lt whach a nold ror
eval uated using an ultrasqnic i nmeasur.enment, apparatus or the |ike.
s the GNTS WEMOFEAR ] & Lo pRAShekt Ml ool peRSIT ARSI B Yatmldy is
| ar ge nunber of man-hours, . such ailin efforts for surface nounting
vere redut Ted 3 0rS tTheCBRAF tat Pon ¥HaRE the MEeRUGeaRey T §for 15 i ected
addihion, for exa in flow 20 characteristics evaluation, in

| e,
whi R t hEY TR Tt Headtinssy St &2t o@nFs theedlows 1gngkkj af the resin

conposition for encapsulating a sem conductor which is appropriate

for encapTWat P hol iR SO Sl tesaberal Fyepamhhy edsedmeondipdthed for
el ements, it has not been possible to quantitatively evaluate the

f1 ow cha?%eter g dhoffkow ediaraptegdmposet Pénahaerng APYROSi bl tfor

for which the flow |l ength exceeds 102 inches (260 cm.
encapsulating a semiconductor (for example, refer to Patent Document

1) . However, the cross-sectional shape of the spiral-shaped flow
20 path in the mold for measuring spiral flow, which is defined in
ANSI/ASTM D 3123-72, is a semicircular shape having a radius of R1.6
mm {(RO.63 inches), which is large, and the above evaluation method
could consistently reflect the filling properties of a resin
composition for encapsulating a semiconductor in a semiconductor
25 apparatus sufficiently for semiconductor apparatuses of previous and
present days; however, for small-sized semiconductor apparatuses

which are in conformity with the recent trend of being thin,



4 RELATED DOCUMENT PATENT DOCUMENT [ 0005] [ Pat ent Docunent

1] Japanese Lai d-open Patent Publication No. 5 2008-291155 DI SCLOSURE
OF THE I NVENTI ON [ 0006] The invention has been nmade in consideration

of the above 10 circunstances, and an obj ect of the invention is to
provide a method for conveniently evaluating narrow path filling
properties during encapsul ati ng nol ding of a sem conduct or el enent

usi ng a resenstenpgshé¢iorel apierdafdvvatneaguaesent eorrlilci0rmnat thewharrow
cost without using an expensive IC chip. In addition, another object

i s to prpaecdefilBl engrgtrope ritd ewhé € e dthes If kewi ebadact ef i fdpostafsed has not
resin conposition having an extrenmely high fluidity can be

quant it abeerl yuevat iatted. Th0Q@dition, thACEOLH Néhdth tdTe thBVEPL +ON- saped
nol d for neasuring flow characteristics which is used to neasure the

fl ow charfacwepast i def ZDifor sl RoLaNPOSIidMhuriMY ehik®laflow, which is
measur enent subject, by injecting the resin conposition into a flow

pat h Pr odededed nih hEgD) AT o v Th-the g ryﬁisi@x%@%n?ge 1bpommthes
cross-sectional center of gravity to the outline in the

cr oss- se¢hpopakimkeesy ofcd ba) f'%a%t has%cﬁcq%lssaeleftwv%l%% Pn2%1 0w
mm and equal to or |ess than 0.4 mmis provi ded. 25[ 0008]

Accor di nght p;8he £bodt Bl 5 Qfesﬁﬂecd it 14 Iﬁé@lﬁgﬁlgﬂ JflﬁP(?]latp%gof‘:IWthh

nmeasuring flow characteristics, the ow pat

5 thh £990910£W£éﬁéﬁﬂwbiébéﬁkEﬁﬁgxgﬂgwg of the invention, in the
no
[0004]

10 Due to the above circumstances, in the past, narrow path filling
properties were evaluated using actual semiconductor elements. For
example, a method in which a flip chip is surface-mounted on a MAP
substrate, a resin composition for encapsulating a semiconductor is
actually flowed on the substrate, and the narrow path filling

15 properties are evaluated using an ultrasonic image measurement
apparatus or the like is the only method. An IC chip was extremely
expensive, an extremely large number of man-hours, such as in efforts
for surface mounting were reguired for the evaluation, and the
efficiency was poor. In addition, for example, in flow

20  characteristics evaluation, in which the mold for measuring spiral
flow is used, of a resin composition for encapsulating a semiconductor
which is appropriate for encapsulating molding of multilateraily
laminated semiconductor elements, it has not been possible to
quantitatively evaluate the flow characteristics of a resin

25 composition having high fluidity for which the flow length exceeds

102 inches (260 cm}.



measuring flow characteristics, the cross-sectional shape of the flow
5 path is a rectangular form a trapezoidal form or a
semcylindrical form [0010] According to an enbodi nent of the
invention, in the nold for nmeasuring flqow characteristics, the
maxi mum wi dth (w) and the maxi mum 10 height (h) in the
cross-sectional shape of the flow path have a relationship of w h.
[0011] RELATBPCcDPAUMENTO an enbodi nent of the invention, in the nold
for neasuring flow characteristics, the maxi mum hei ght of the 15

Cr 0oss- sefRirBNa@| DeapENDf the flow path is equal to or nore than 0.05
nm and equal to or less than 0.8 nm [0012] According to an
enbodi nei0006]t he i nvention, in the nold for neasuring fl ow
characteristics, the maxi numw dth of the 20 cross-sectional shape of

the flow pat h[Psteguaodumedit IPr e7ddiaiedd Saii3pen eftaintt PuBl iE88$on No.
than 10 nm [0013] According to the invention, a nmethod for measuring

fl owschapaggerdsises including a process in which a resin
conposition, 25 which is a neasurenent subject, is injected into the
flow path of the nold for neasuring flow characteristics, and nmade to
flowin a single direction, and a process in which a flow di stance

froma spastrofupei ¢t +:05 anpghepeint of the flow of the resin
conposition is obtained as a flow |l ength is provided. [0014]
[0006]
The invention has been made in consideration of the above
10 circumstances, and an object of the invention is to provide a method
for conveniently evaluating narrow path filling properties during
encapsulating molding of a semiconductor element using a resin
composition for encapsulating a semiconductor at low cost without
using an expensive IC chip. In addition, another object is to provide
15 a method in which the flow characteristics of a resin composition
having an extremely high fluidity can be quantitatively evaluated.
[0007]
According to the invention, a mold for measuring flow
characteristics which is used to measure the flow characteristics
20 of a resin composition, which is a measurement subject, by injecting
the resin composition into a flow path provided in the mold, in which
the minimum distance from the cross-sectional center of gravity to
the outline in the cross-sectional shape of the flow path is equal
to or more than 0.02 mm and equal to or less than 0.4 mm is provided.
25 [0008]
According to an embodiment of the invention, in the mold for

measuring flow characteristics, the flow path is a spiral-shaped flow



According to an enbodi nent of the invention, in the nethod for 5
measuring flow characteristics, the process in which the flow
di stance is obtained as the flowlength is carried out using a
| ow- pressure transfer nolder under condisti ons of a nold tenperature
of 140C to 190C, an injection pressure of 6.9 MPa, and a
pressurization tinme of 60 seconds to 180 seconds. 10[0015]
Accordi ngatb.the invention, a nethod for inspecting a resin
conposition including: evaluating the flow characteristics of the
resin cofPpésii on by the nethod for neasuring flow characteristics,
in which the resin conposition is a resin conposition for 15
encapsul at i ngaacsedd g Nt ciro rembaad manpr egessel Inwbhehot heid |ove lnedigt Fror
of the resin conposition for encapsul ating a sem conductor is
nmeasur edméasu 2l i GduetcH NSRRer it iefs, thee EesE5B-608P06hE1 @RabRlof the Flow
encapsul ating a sem conductor, the value is conpared with a
pr evisouspytispechl f@sk M@dust rekandandapand waet Aefm 2 RagSsafi @ if@idrical
20 is determned is provided. [0016] According to the invention,
a resin geaposition for encapsul ati ng a sem conductor which includes
(A) an epoxy resin, (B) a phenol resin-based curing agent, (C an
i norgani gpfid]er, and (D) 25 a curing accelerator, in which the flow
| engt h neasured by injecting the resin conposition for encapsul ating
a sem conduct i fl.0 1.0t d. ur.d fl
characteristi%é?éégﬁﬁ%;g? a?‘?@?????gﬂgpgg ?ﬁ%m%%g%%?ﬁgﬁb 1'% ¥1d for
Cross-s L oA i .S 1Subs i_al: 5 i de 0.2.
nm hi gherﬁéeé(l:t angntﬁS 2?8 oﬁrﬁ%&%&& Sz%%wig?é;[éﬂg%%le%ﬁ%aln% er(%n(?zeigge raximum
accordi h t f asuring flow characteristics under
congptiggéféﬁéaﬁ%gﬁﬂpﬁgﬁig%ggﬁr3%8F1%9§E,SQSB% S%jgé i%%o%reﬁéthFY) a
6.9 MPa, qia ressurization tinme of 120 seconds is equal to or nore
t han 50 %é#g'%P¢§Qﬁﬁ(f W FO%I?] According to an embodi ment of
t he inveg&%ﬁg, when L1 indicates the flow | ength neasured by
injectin resin conposition for 10 encapsul ati ng a sem conduct or
into the flo ath,in the nold fgt neasuring f] ow characteristics
having a spi rEfCERHEEEN A 60 FRPRILIRBE cPHsEIR et TYHaIO5hape tore Msilch for
i s substantial | 5 mmw de and 0.2 nm high rectangul ar form_using
a |OMFpH@%%ﬁH%}%§ ChRgRGELTASLdFdr ngPBoNBRETHBL FRHIR brotedsiri ng
flow_characteristics under 15 conditions of a nold tenperature of
175€° arF59 BRSO Predsshreeort ghe Mpav Raldh 4 speredalirto g Bare e . 05
120 seconds, and L2 indicates the flow | ength neasured by injecting
the resi™ BHHETHF o T 6 dfSspsiipat Pr§ BMseni conductor into a flow
path in a nold for neasuring spiral-shaped flow, which is defined in
ANSI / ASTM@B 3123- 72, having 20 a spiral -shaped flow path, and the
cross-sectional shape of which is a sem circular shape having a
radi us of R1.AEGARANNS Ag an ewopdessnteof raims firverd der, decdhd mgldo for
the nmethod for neasuring flow characteristics under conditions of a
mol d t erfprastuimy dflow7SBaractienjietticon phessaremah Wi®tWRal el a
pressurization time of 120

20 cross-sectional shape of the flow path is equal to or more than 0.5

mm and equal to or less than 10 mm.
[0013]
According to the invention, a method for measuring flow
characteristics including a process in which a resin composition,
25 which is a measurement subject, is injected into the flow path of
the mold for measuring flow characteristics, and made to flow in a

single direction, and a process in which a flow distance from a start



25 seconds, the following fornula: 0.25L2L1 8 is satisfied. [0018]
According to an enbodi nent of the invention, the resin conposition

for encapsul ating a sem conductor has a flow length, 5 which is
measured by injecting the resin conpositgon for encapsul ating a

sem conductor into the flow path in the nold for measuring flow
characteristics having a spiral-shaped flow path, the cross-sectional
shape of PeihEht¢ snsemd tadnitabf rhe Slowmodi tee areck id Qompesi ghon is obtained
rectangul ar form using a | owpressure transfer nolder 10 according

to the meshedffiow hengthi hg Prow dddr acteri stics under conditions of

a nold tenperature of 175C, an injection pressure of 6.9 MPa, and a
pressuri 280iléh ti me of 120 seconds, of equal to or nore than 60 cm

[ 0019] 15According to an enbodi nent of the invention, the resin

conposi tion fBeccendapsatinngmacdemesondueher ihasnaidh oW engt Rethod for
which is neasured by injecting the resin conposition for

encafsul athngrangefi concustott afisx itdye fdhewppalde sish ihhehiehdeher £1ow
measuring flow characteristics having a spiral-shaped fl ow path, the

20 crossdsethhosals shiepeifdd WH cthdhas subsrti alsl vaz -Sem whdeuady a
0.2 nmm hi gh rectangular form using a | ow pressure transfer nol der

accor di ngok ptaesies Nt isFe MRASYE L Nthdd OWoaRAL 26HET b At £814N 8 e rature
conditions of a nold tenperature of 175C, an injection pressure of

6.9 WP oandsgeoressuse 2l i 4n {18 Qlonl 2038600d8s @f ocfyal LoqoL 25
nore than 80 cm [0020] According to the invention, a nmethod for
manuf act Yré8ufization time of 60 seconds to 180 seconds.

10 [0015]

According to the invention, a method for inspecting a resin
composition including: evaluating the flow characteristics of the
resin composition by the method for measuring flow characteristics,
in which the resin composition is a resin composition for

15 encapsulating a semiconductor, and a process in which the flow length
of the resin composition for encapsulating a semiconductor is
measured for a product inspection of the resin composition for
encapsulating a semiconductor, the value is compared with a
previously specified product standard, and whether a pass or a fail

20 is determined is provided.

[0016]

According to the invention, a resin composition for
encapsulating a semiconductor which includes (A) an epoxy resin, (B)
a phenol resin-based curing agent, (C) an inorganic filler, and (D)

25 a curing accelerator, in which the flow length measured by injecting

the resin composition for encapsulating a semiconductor into the flow

path in the mold for measuring flow characteristics having a



9 sem conductor apparatus including: encapsul ati ng and nol di ng one or
nore sem conductor el enents stacked or nmounted in parallel on a | ead
frame or a circuit substrate having die pad portion, using the resin
conposition for encapsul ating a sem conductor, and the sem conduct or

5 apparatus has a narrow path having the m ni num hei ght of equal to

or nore than 0.01 nm and equal to or less than 0.1 mmis provided.
[0021] spiraAesbadengfiowt hethpvensi ofossisweidndls Pegs Dlfewhach is
stably obtain a resin conposition for encapsul ati ng a sem conduct or

whi ch i sstBsexaelibeny anstenmeiad dradl row pathighl ree@apgopart E€8mangsing
a resin conposition for encapsul ating a sem conductor havi ng

extrenel y howghpfdskuttd ¥ rahBEernivenid0BceardbBgiChaea thMs ¢ Blasuring
selection of a resin conposition for encapsul ating a sem conduct or

whi ch i s fusefdia fait & isaTicGontliet @onappakhakust Q%lr@:gt@m?éﬁ@ﬂ‘f@%ffhl 7%°C,
sem conductor 15 apparatus having nultilaterally |am nated

sen condyst Qﬁ%@&@ﬂ&ﬁ“ﬁre%ﬂ:é Rex lol. lewiph OraM$ 8, Idh QURlAi LY +qoRt £g{n% c?%dl20

the like. [0022] According to the invention, it Is possi

conveni egtkyng¥al Hak g, 88r £ QW Patbd-d idddNg Praperity e JuLing

encapsul ating nol ding 20 of a sem conductor el'enent using a resin
conposi tigp1fpr encapsul ating a sem conductor at |ow cost, and to
gquantitatively evaluate the flow characteristics of a resin

conposi tion hﬁc‘%(?%d%ﬁc% REelY I, 98 f LI di 4 Yy Qrf'r@glqjc}.&)gn’w iet(,iryt gl.ﬁgirédicates

possible to sta aln a resin conposition for encapsu

sem conducLof i £l en 2. £XEELL AN 0 LSt of f he nar cowRah o oo,

filling properties and a Semcon or’ appar-atus
fillii ike by controlli the quality.of the resip
g apdal & e
conposi t T on- %?lée%%:rg s%lsat%?lncgon 1 o c%&lowb?aﬂe'ﬁelﬁr &8gnpold for
met hod. BR&;F DES lIPTICN CF, THEtPRAMENGS L0023£ SELGh 1is.a view
showi ng TRESHOTED MR GREVT IS Gt BRAMBPEE SPTA2 6P aaPsy fheasbrthg the
flow characteristics iﬁgg{dingfto fhe .invention. FIG 2is a
vi ew shoWf Rg° a° & bs&? 3HTaP L STt drieSBPShANEkAHPY & @ mm-wide and 0.2
sem conductor apparatus of the invention. 10
mm-high rectangular form, using a low-pressure transfer molder
according to the method for measuring flow characteristics under
15 conditions of a mold temperature of 175°C, an injection pressure of
6.9 MPa, and a pressurization time of 120 seconds, and L, indicates
the flow length measured by injecting the resin composition for
encapsulating a semiconductor into a flow path in a mold for measuring
spiral-shaped flow, which is defined in ANSI/ASTM D 3123~72, having
20 a spiral-shaped flow path, and the cross-sectional shape of which
is a semicircular shape having a radius of R1.6 mm, using a
low-pressure transfer molder according to the method for measuring
flow characteristics under conditions of a mold temperature of 175°C,
an injection pressure of 6.9 MPa, and a pressurization time of 120
25 seconds,

the following formula:

0.25L,; £ I,



DESCRI PTI ON OF EMBODI MENTS [ 0024] The nol d for neasuring flow
characteristics of the invention is a nold for neasuring flow
characteristics which is used to neasure 15 the flow characteristics

of a resin conposition, which is a nmeasufenment subject, by injecting
the resin conposition into a flow path provided in the nold, in which
the m ni num di stance fromthe cross-sectional center of gravity to

the outline inAstketéeddsdsecti onal shape of the flow path is equal to
or nore than 0.02 20 nm and equal to or less than 0.4 nm In

addi ti on,[0i0A8the method for neasuring flow characteristics of the
invention, a resin conposition, which is a neasurenent subject, is

i nj ected intoAtherfliow pat anoémbbeéimehid dbriheasivdmg dil,0Whe resin
characteristics, and nade to flowin a single direction, and the fl ow
di st ance cbmpnostihéoat dotr potapshDatheg 25 end oidictefr the &l eweel 16heth,
resin conposition is obtained as the flow Il ength. Thereby, it becones
possi®l ewhochonyeneesik¥denal Laf €cthamd o atds ifrd |ddnpe ARAREY tribes

during encapsulating nolding of a 11 sem conductor elenent using a
resin coespeapku0Ating gnsaRsEbRdLAL A SAB eondudlyyr Rty QW ¢8et mo®Rdror
to quantitatively evaluate the flow characteristics of a resin

conposi t ineAshavhy o 1w ERRRLY L 8F 98t {bylinditivig 218323 ~shaped Moy path, the
addition, the resin conposition for encapsul ati ng a sen conduct or of

the inveptb9y-k&c8i 681 NSRS &k 08n ol s%'%%%&%%?%;&ga%hmm—wide and 0.2
I a phenol

sem conduct or which includes (A) an epoxy resin,

resin-baggdneyki PY-AYERL1a£ G i oy ' il]er, d a
curing accele?ator? in@%h?ch ?{ﬁg #?%ﬁgfg%SIVJ %%fﬁPe g%g%ﬁﬁggtpﬁé

the resi g ity r ' Sem d r.kn he_flo
path in tﬁ%ggg?ﬁéfggnﬂéggﬁggﬁg?f 6&%%%%?%3?@?#@?&5§%%%§Fﬁ8E§S%lCS uider
spiral -s h - tion shape of .which is
substant?gﬁ§§t£$§¥kﬁ$%ﬁggigﬁa%égéﬁﬁ%%6?8% ?Z%tghéﬂ}&P3F8Fﬁfnugfﬂﬁsﬂf? of
a |l ow pres tr fer_nol der. according to_t nmet hod f or asurin
f|OM/Cha§é%$%§?§t$%§ Urider™ CHd RS © eaoénﬁgotEﬁﬁg?ngr%ﬁfkq%#%é%’Or
an injec%&gg ﬁﬁ%%SQSe of 6.9 MPa, and a pressurization tinme of 120
seconds 158 &q a7"t9” o hore than 50 cm Thereby, it is possible to
stably oPéﬁig a resin conposition for encapsul ating a sem conduct or

20 whi ch &cellent in terns of the narrow path filling properties,

or resin coppositjon for encapsul ating a sem conductor having

ext ﬂénm y hi ggg?‘? i yto ﬁﬂt%@%%n&nti it RS RE68LE6R  nhiBf BBELRi ng

a sem conductor apparatus of the invention, one or nore sem conductor

el enent sSCHBREH OF HUMEPRHN FE- A9 & ssiigonesgtprahas2s 6iowi tength,
substrate having a die pad portion are encapsul ati ng-nol ded using the
resin coNpoShtidMeBF et s itgaidny $o% cerduccomposhsienyfort is

possi ble to stably obtain a
encapsulating a semiconductor into the flow path in the mold for

der

measuring flow characteristics having a spiral-shaped flow path, the
20 cross-sectional shape of which has substantially a 5 mm-wide and 0.2
mm-high rectangular form, using a low-pressure transfer molder
according to the method for measuring flow characteristics under
conditions of a mold temperature of 175°C, an injection pressure of

©.9 MPa, and a pressurization time of 120 seconds, of equal to or

25 more than 80 cm.

{0020]

According to the invention, a method for manufacturing a



12 sem conduct or apparatus having no poor filling and the |ike even
when the sem conduct or apparatus has a narrow path of equal to or
nore than 0.01 nmand equal to or less than 0.1 nm Hereinafter, the
invention will be described in detail. & 0026] Firstly, the
nmold for neasuring flow characteristics and the nethod for measuring
fl ow characteristics of the invention will be described. The nold for

neasur i ngeflicandhat actapatdass ohclheihgyentdapsulstd ngphadff1ding one or
measuring flow characteristics which is used 10 to neasure the flow

char act embsti camdforaduEsimetenpasists ivkabendsniedBASHELARIE] on a lead
subj ect, by injecting the resin conposition into a flow path provided

in the rTﬁkdmeldik whitghctibe dupHuRIRdhstangedfd @adt Pere1 851586l 9H@|re31n
center of gravity to the outline in the cross-sectional shape of the

fl ow pat BogpBs el 8fudr 8- s DL€l Adans pi dbri 9aNgh 8 ¥Rl sdPi Mnductor
| ess than 0.4nm Thereby, it becones possible to conveniently

eval uat eapaarovaPatds f |dd ngwproper Ha%%n%urthegm%%ﬁﬁ%é‘iéﬂﬂ FPIALNG o

of a sem conductor el enment using a resin conposition fo

encapsul gtigra SeM PrdUGHOL nat e!}Q Co§tsy & ré% rayagt ELFI?nlh' %g\}erVlded.
eval uat e the flow characteristics o aresin conposi tion having
extremel hflwdlty [0027] In the nold for neasuring flow

characterlstlc of the i nvention, the mni rmmI di stance fromthe

f t tlimnm i ,
2;8:: :ggi: gnﬂf ape o? t}%e?ﬁ’%%{vti%tlh@?ﬁ%re ergﬁﬂss%g SfusFapyy stain

h t

glr)re:‘ae'; ag yg%%%é{%%@&%%e %(h rb:ag%%%%tgﬁg eqﬁgnlf:ffng}'lnﬁggsw{lh‘éh is

h t t th [lin ,
grgpg\m: esgdtfjﬁ?sng \IATzm : Sd|CO Sriasr{]i?ﬁq«c o %&ﬁiég%\lﬁ ?’B?A«iélﬁﬁlrﬁ'[q‘as resin
having a flip chi ce m)lged onaMAP su(gstrat ar the like is
encapsul ARG %eg%ﬁs?h@a%s? LFH'E P BeF PN F it &Egu?ﬁﬁ‘?ﬁ@e]ay high

' K i nto .account, 5[0028
Sem Condllfjfu J.ty§, tt%eer&nventlon can be refel:ably used for selection of a

resin composition for encapsulating a semiconductor which is useful
for a semiconductor apparatus having a narrow path, a semiconductor
15 apparatus having multilaterally laminated semiconductor elements,
and the like, for use in quality controel, and the like.
[0022]
According to the invention, it is possible to conveniently
evaluate narrow path filling properties during encapsulating molding
20 of a semiconductor element using a resin composition for
encapsulating a semiconductor at low cost, and to quantitatively
evaluate the flow characteristics of a resin composition having
extremely high fluidity. Inaddition, it ispossible to stably obtain
a resin composition for encapsulating a semiconductor which is
25 excellent in terms of the narrow path filling properties and a
semiconductor apparatus having no poor filling and the like by

controlling the quality of the resin composition for encapsulating



In a nold for measuring spiral flow of the related art, which is
defined in ANSI/ASTM D 3123-72, since the cross-sectional shape of
the flow path is a semcircular shape having RL . 6 mm (RO. 63 i nches)
, and the mni mum distance fromthe crogg-sectional center of gravity
10 to the outline is approximately 0.7 mm which is large, the
gquantity of heat received fromthe nold surface is small conpared to
t he quanti sgmotoheattsoecey vigte | pregerae tmedhagrnm conduct or appar at us
having a narrow path, and curing of a resin becones relatively sl ow,
and therefore, consequently, the filling properties of an actual 15
sem conductor apparatus is not consistently reflected. In contrast to
t he aboverIiEr phecmobrirdwrorreasurprrgyifiyaawv characteristics of the

i nvention, when the mninmum di stance fromthe cross-sectional center
of gravityoteythe outline in the cross-sectional shape of the flow
path is set to the above range, consistency with the filling
propeyties 20rpi@. ; ualk ~senj PR havi k

path al so ca(r::th:)g ?Pnpl%’g%eg%efﬁog%g?ﬂgg%ﬁé The flng\%nv%%gt %L’l}r%@yﬁ%ﬁﬁa‘%}? ?%aén[p le
meAsUr | g4 oo ERAFACLRIA LG, O @R L 8SNILCBRALAGULAT L)e
limted, but a spiral-s apedL flow path 1s preferred since“the size
of the npld pbe made conpact w thout hindering the flow of a

resin. [003% 14 The cross-sectional shape of the flow path in

the nmold for syri f.l c&gr risti f, the jinventiaon is_not
particularly 17Tm telé]ggﬁgavn‘ga@ e@g;%&%rg Sa%?:ggtlgﬁaglsé:rr SHRE @f an sxample

t rapezoi da 0 1.C Iin%rical form. a sem-circular form a
tri angul%r$ %lr#nég%l%cdts eia}%blarrcau & Offort(r?rl]e Bt = lBPef erably a
rectl%ngul ar form a trapezoidal form or a semcylindrical formwhich

is Simlar to the shape of a flow path in an actual sem conductor

appar at Vi i nt the consistency with the filling

propert?@%géﬁﬁmtqﬁ%%%&&tor apparatus having a narrow path.

I n ot her %Zgl\s, the 10 maxi mumwi dth (w) and the maxi mum hei ght (h)
K

preferab e a relationship of w> h. The above shape is al so
preferred since the flow anount of a_resin congosjtion, which is a
e

measur ement subj &ALd Lo BeasErareyElgv ahaea $hies s hen niesrion
the maxi rum height is small, and therefore neasurenent variation can
be reduckd? MSlEFAhBRasiRiRg fds Fhafineedr el ¢t bh3chekt Uoral temggsure
of the flowe&ath is arectanqular form in order to becone easy to
ej eé¢P t heh¢ elsiq Brpositisesticemethe melsdn therepieisnr f@ekchais be
tapered, or the edge E)(ﬂ?rti ons may be rounded. [0031] 20Wth regard to
t he maximemshesighit etorReteriog sissttiintalthshagein composition into a flow
path provided in the mold, in which the minimum distance from the
cross-sectional center of gravity to the ocutline in the
cross—-sectional shape of the flow path is equal to or more than 0.02
20 mm and equal to or less than 0.4 mm. In addition, in the method for
measuring flow characteristics of the invention, a resin composition,
which is a measurement subject, is injected into the flow path of
the mold for measuring flow characteristics, and made to flow in a
single direction, and the flow distance from the start point to the
25 end point of the flow of the resin composition is obtained as the

flow length. Thereby, it becomes possible to conveniently evaluate

narrow path filling properties during encapsulating molding of a



of the flow path in the nold for measuring flow characteristics of

the invention, consistency with the filling properties in an actual

sem conduct or apparatus can be inproved by appropriately sel ecting

t he maxi mum hei ght in accordance with the shape of an actual 25

sem conduct or appar atus having the narrow path, but the maxi num

height is preferably equal to or nore than 0.05 mm and equal to or

| ess t hapefli8omiucPartebehart Wsiny a casdn powpbehttonstst encyapwileting

15 narrow path filling properties during MAP nolding in which a

sem condacteni appiratars abaMdwngoats, | dpd af puantiase: vol dedradmadeMie Flow

substrate, or the like is encapsul ati ng-nol ded using a resin

conposi t thardoteehsapssl @t i Ngr s SeHRPuHialion haviakeBxtRbAcAGCRUGH,

5 the maxi num height is preferably equal to or nore than 0.08 mm and

equal torphridesg.than 0.6 mm [0032] Wth regard to the nmaxi mum

wi dth of the cross-sectional shape of the flow path in the nold for

measw i ngofrow characteristics of 10 the invention, consistency with

the filling properties in an actual sem conductor apparatus can be

i nproved by appropii sy S8l edding o@&%‘i%%%déﬂcéﬂsﬁfgﬁfﬁiﬁnge

wi th the shape of an actual sem conductor apparatus having the nharrow

pat h, bufehnesmx AL S : r-apl y .equ : n 5 mm

and equa%e%o or |ess ﬁﬂgﬁj%gjg%%%ﬁf%gﬁgfi%u?gfﬁg,e?ﬁggggggggiﬁgﬂhich

consi st g i g0 L .qperti ri | di ng i

B T S R T S g e

a MAP su , .t h Lke. lis. | at Lng-1ml ded _usi ng.a,resin
s e B e S R e e SRt Tenfa Pak o e @

conposi ti encapsu sem-condu en 1 nto acch

th i ) ' ' f, | It th .8 . :

e 1 TR SO o L5 BE S BBLI SRl P LR B A g

oo Soer i 2P0 RERAAG R DY SRR T abl LR PLST e B rron
. it whi . ¢ ot q i .

part 1 culT 11 rHS g Bt s ISPBrEaa! 3 et s L o6 Ak boF NATY YRS i

and equal to or |less an 160, 16.cm and nore preferably equal to or

t , . )
more t hatP SR CHREEJIEY O30y 88 CFRIR-E50TLRNa PaP ekt &F 1Whigh s

case in which consistency with _
S5 mm-wide and 0.2 mm-high rectangular form, using

substantially a
15 a low-pressure transfer molder according to the method for measuring
flow characteristics under conditions of a mold temperature of 175°C,
an injection pressure of 6.9 MPa, and a pressurization time of 120
seconds is equal to or more than 50 cm. Thereby, it is possible to
stably obtain a resin composition for encapsulating a semiconductor
20 which is excellent in terms of the narrow path filling properties,
or a resin composition for encapsulating a semiconductor having
extremely high fluidity. Furthermore, in the method for
manufacturing a semiconductor apparatus of the invention, one or more
semiconductor elements stacked or mounted in parallel on a lead frame
25 or circuit substrate having a die pad portion are

encapsulating-molded using the resin composition for encapsulating

a semiconductor. Thereby, it is possible to stably obtain a



narrow path filling properties during MAP nolding in which a

sem conduct or apparatus having a flip chip surface-nolded on a MAP 5
substrate, or the like is encapsul ating-nolded using a resin
conposition for encapsulating a sem conggictor is taken into account,

the length is preferably equal to or nore than 90 cm and equal to or

| ess than 140 cm |In addition, when the length of the flow path in

t he nol dséntcorasdt on@Gipaewtokat Acims nstpEsr ifs 1equgladdthe ML e¥Bn when
than 80 cm the flow characteristics can be quantitatively eval uated
even foraheeséni CONPastdi pdnetig mMagh af huiretolyy phoh vhi sdudhecd |oWmore
| engt h exceeds 102 inches (260 cm in evaluation of flow

charact ethshi 6501 nmhded ddies Ml o JRATHANNG . 3pimal o fritde the
related art is used. 15[0034] FIG 1 is a view showing a bottom

mol d cavihyeRtisn exembe Hsdhedlith ficammasuring flow
characteristics of the invention. The nold for nmeasuring flow
characterphgpsrs as shown in FIG 1 has a flow path having a
cross-sectional shape of a rectangular formas shown 20 by the "arrow

view' in FlGrgp: shawn 4 Ng; ~L h = i
shape of the ?%ﬁﬁf%gﬁl1 iSngnéaggﬁfggs§g5§§g29%%$h§% £%€Eﬁ€§%ﬁﬁégmgnd the
form a i N i n r 0SSr i | . f .

T avt ty 1o TRG it 1S Targ, T ot T At ST R o BEPhEhed wira pe
spiral shape, [ no Al kgl @Rt gl 11, CP) o#5L0030] 4y dhe d1einad
for nmeasuring ow char acteristics of the Tnven ion, a’resin

conposi t] i.ch. urenment_subject, 1s 17 injected.into

Che trov oemt Dot e B R B Rl Y Rl s drr e Tt BR sl used
made .to flowin a single direction, and.the flow distance fraomthe _ .
St et pot et T R BB RGPS oF ve. FesTh Lo L e
obt ai ned, as_the flow | ng%ﬁf wher eby i t iE,S possi bl e, to conveniently
eval uat e*hat rEF PHIFY FURd StopBrt FB4Sghr Mgt R_RCEpEH ARt *dhgnte
of a Seni%ﬂEFUCtoé el enent using aresin congosition_for ,
encapsul &tiry BEBRLR of* BEe 1R bost. Whel fdth B4 nEBRM; G $ednGry from
the resin conposition, which is a neasurenent subject, into the flow
path of ?Wﬁa9ﬁﬂ%ﬁT§ﬁcqﬁ%ﬁﬂﬁiQﬁ?tFFowflgréﬁéFacFérFg?i@%téhﬂecb%d¢@¢ons
thereof are not particularly limted, and, the resin conposition can

be i nj ectERPSTIRC NI SDapsi Af B Ft 858 828 i STa LmbPdeF TRerthan
conditions of a nold tenperature of 140C to 190C, an injection

pr edsur 0 ofZ pnangpgIughd-aopriessithaai-4ime i nEhefeby . sidkcbagenes rrgGible
seconds. 15[0036] In the invention, pass or fail can be determ ned by
measur i ngP teRNYBVeI e t9v adfaatise neggion  poilrposiiiilongf propacapss| Gty ing

a sem conductor as a product inspection thereof according to the

met hod fercampsisiating Mol igigcde tesiesticonduttoieclament i oning ahiedin
the nold 20 for measuring flow characteristics of the invention is

used andcourpartiing tiver waloapswilali lagpresenisbydgpect faedl gr adistt, and to
standard. A resin conposition for encapsul ati ng a sem conductor which

i s exceldqemtitetieralyy dfvalvetrarchewfpath chelrbchgrpeopest b8sa BEssn
resin conposition for encapsul ating a sem conductor having extrenely

hi g0 composition having extremely high fluidity.

[0027]

In the mold for measuring flow characteristic of the invention,
the minimum distance from the cross-sectional center of gravity to
the outline in the cross—sectional shape of the flow path is preferably

25 equal to or more than (.02 mm and equal to or less than 0.4 mm, and
more preferably equal to or more than 0.04 mm and equal to or less

than 0.3 mm in a case in which consistency with narrow path £illing



25 fluidity can be stably obtained by nmanaging the flow
characteristics of the resin conposition for encapsul ating a
sem conductor within a predeterm ned range in the above manner. 18
[ 0037] Next, the resin conpositiopsfor encapsulating a
sem conductor of the invention will be described. The resin
conposition for encapsul ating a sem conductor of the invention is a
resin coppopittbasSdhoingneapsub Biimy i sénictorduekdconiiuehornabvdestus
(A) an epoxy resin, (B) a phenol resin-based curing agent, (C an
i nor gani hafrihyes, fahd ¢B)p asietfddrgraaerRierat ar MAPNsuWhsehatde &F ovhe like
| ength, which is the flow distance fromthe start point to the
endpoi nt ipferdpduiow impasiliced ByihdjLebbng ddifodEsibre gBROShdd U T ing
encapsul ating a sem conductor 10 according to the nethod for
measuri ng sbaWwshanaedL£ri St Oserofiddie ddbeemid on into the flow path in
the nold for neasuring flow characteristics having a spiral -shaped
fl owspat ppor e cross-sectional shape of which is substantially a 5
nmwi de and 0.2 mm hi gh rectangul ar form using a | ow pressure
transfer ol der J5Acced REatAriRg SBihod 4104, BRATYE 981%£Qéi"art, whi.ch
characteristics of the invention under conditions of a nold
tenper at UL 3 0f; /P Gm %ﬂsﬁgﬁ%@%ﬁ'ﬁ PFESEUr & 40f 6thegc§/$§ - 808 Aonai shape
pressurization time of 120 seconds is pre eracl?ly equa to or nore
t han 50 r I r e il |

§ o0k EoPbEERTAPL Y VAL . 2 AL %%]O%ﬁﬁggég;gm 3R 85l dones)

nore preferably eq to or nore tha

conposi téu;?@ €h%g§ﬂ§ﬁ8ﬁ“&f‘é1%é}9c% f%%?ﬁ gggdc‘ijj%gg—sy\éh%ﬁiihoﬂaﬁ %BR%ggrci)Ptgeravity

for a sem con or appar at us avi ng a narr ow pa (0]
i duct . havi nul til | | ] nat ed i duct ar,
Seugenbtale BRERC LS, 1RNCRg ML LS LA YL el S per sgniel e,
filli . ti dur i VAP | di, i ich
noron B A1 LI REEPS LS U8 VAR IR0 LI B o

substrate, or,the like is 19  encapsul ating-nplded using a resin ,
Composi T HrY SR RuFREPRESd e ettt SRRk BN feving
when L1 indicates the flow | ength neasured by injecting the resin
conposi t¥ P FoY é??dﬁbs@ngt i 18 9s B @oﬁﬁﬁé{loli;e?ﬁﬁ%stlff‘eﬂqudwlpfatsr%qwn and
the nold for peasuring flow 5 characteristics of the invention having
a spir al SREEHEI G FRTRRINSNHY e oS fdddingnBIOBREPESBf OhhR e¢lsual
substantially a 5 nmmw de and 0.2 mmhigh rectangular form using a
| owelpr es3ERECAAHEFUT 2RBRIEEVECED PEtNECR L $ e et ed lestedrasin iapgtrast
fl ow characteristics of the invention under conditions of a nold
t enper atu? &£h5F 2PPEE, iR Woe Meldeépr dreapTwsionF € lofw ghargcihPalstahes aof the
pressurization time of 120 seconds, and L2 indicates the flow | ength
measur edibyeniiart whgnt e mesiinpunchipdsindeofrbortiencapsatae¢ngomal center
sem conductor into the flow path in the nold for measuring spiral
fl ow, whElptayidef itvetdthenoANSLAASTEM D3 128532 sekavbnglasksape ab £ dhhepdd ow
fl ow path, and the cross-sectional 15 shape of which is a
sem ci r cedtan ishapet havermpare aghus, cbnRis6emyy wisigha fli b pgessipeat ies
transfer nolder under conditions of a nold tenperature of 175C, an
i nj €0t i am prresstue lobefii8oMPact antb@ppyrrasstitiazdnigon hareowlfpdid0 also can
seconds, the follow ng fornula:

be improved.

[0029]
The flow path in the mold for measuring flow characteristics
of the invention is not particularly limited, but a spiral-shaped
25 flow path is preferred since the size of the mold can be made compact
witheout hindering the flow of a resin.

[C030]



200. 25L2L1 is preferably satisfied. [0039] Conpared with a case in

whi ch as many sem conductor elenents as in one package are installed
and encapsul ated with a resin in the 25 nold cavity, in MAP nol di ng

in which as nmany sem conductor elenentsyjgas in a plurality of packages
are installed and encapsulated with a resin collectively in a nold
cavity, it is necessary to flowthe 20 encapsulating resin a |ong

di stance i n aThar cowspashchivinal shdmws gt tdfe apwoxiamt ehy tBe2mamd Fbr
beconmes possible to flow the encapsul ating resin over a | ong distance

i n a nar mewspat hgh@Miwngharheitght sot cappf atiemhebyt QoR MMbY pEtfic@larly
resin conposition having 5 a flow length rel ationship between L1 and

L2 in theiabowe, rangenay GR40hy of a Feftdriviencapsd, aki 89apesbid®f form,
the related art for which it was inmagi ned that as nany sem conduct or

el enent saasenityanedrackagecane d Behaltedcangdr encansHl it thdMidy 8orm, and
resin in the nold cavity, since 10 curing properties were considered

to be i npastanildy earihenyd Qwppl-ate PL DY %dye&tghwlaﬁ%rtrﬁeavt?a}éﬁeﬁldal
L1 fell below 0.25142. In this case, even if the flow length in

spiral fEewnobse, 5 WainGilki1S nd-TeERodofarwiHEas U d NG nf:heW +o the hape of a
characteristics of the related art, exceeded 200 cm the flow engt

in a ”U|gl&@op@ﬂﬁjiﬁ“dﬂmhéﬂdﬁﬂ %@ﬂﬁ%ﬁh@ﬁb%%kcégﬁgré ﬁsléréﬁhéﬁ%nﬂg%ﬁ$01nt

fell below 50 cm there was I nsufficient urlng

and poorofikﬁérEbﬁg§%%éﬁ§? A fﬁ%i¥iﬁ4% gn %%%leg ed ongCtﬂﬁﬁ

sem conduct or apparatus having a ace nol

subst 1 at gom PLod AG-L LK M%%%gg ARLAS] SN0 37 8RLD. words, the

conposition encapsulating a sem ere IS a case

apprOX|na?efﬂw€%%i nn1bQF6{(iﬁ%%hgﬁﬁgggmkE%léggzgﬁ?tgr?ﬁ?§a gﬁ have a
Flow chat aetero SR B MR nvBih rBRY6r=biar % 316P REFEST RN, Bormche
IS prefe ny us 50041 the invention, the flow |ength

of the r ?n aérbr’f‘é%m % % Eoﬂrlgﬁglgﬁgﬂlltéf’flngw}él i GrBGREBF SN Srtisct .

neasuredcgg‘b éﬁ) 1ve y g%ge even in a case in which the maximum height
is small, and therefore measurement variation can be reduced.

15 Further, in a case in which the cross-sectional shape of the flow
path is a rectangular form, in order to become easy to eject the resin
composition from the mold, the side surface may be tapered, or the
edge portions may be rounded.

[0031]

20 With regard to the maximum height of the cross-sectional shape
of the flow path in the mold for measuring flow characteristics of
the invention, consistency with the filling properties in an actual
semiconductor apparatus can be improved by appropriately selecting
the maximum height in accordance with the shape of an actual

25 semiconductor apparatus having the narrow path, but the maximum

height is preferably equal to or more than 0.05 mm and equal to or

less than 0.8 mm. Particularly, in a case in which consistency with



21 can be set to equal to or nore than the above lower limt by
appropriately selecting the kinds or blending ratios of (A) the epoxy
resin, (B) the phenol resin-based curing agent, (C) the inorganic
filler, and (D) the curing accelerator,1gand adjusting the nelt 5

vi scosity and curing properties of the resin conposition. In
addition, since the flow length of the resin conposition is

i nf | uencedripwbpendi Aglbfngaptopdesidavding ray MITgendlaritigclie whieh khe
flow |l ength can be adjusted by controlling the particle size

di stri busemficohd(@€fot hepparoriganinaving er £1 Hereh imfdrtaddhaonaspeshi yauap
conmponents of the 10 resin conposition for encapsul ating a

sem conduabstraté] be tescriked i nerdei@idladidRA2blded usififear 88kin
conposition for encapsul ati ng sem conductors of the invention

i ncl udescbipoepoxyn IR Snédpsuliei @Paxyet esdiid Mot hatt g $n¥satbddhnt,
the resin conposition for encapsul ati ng sem conductors of the

i nvery i ofhgonPs BhenHiaeint 1iRCLYAEs rEBNYNELSal Old INMBLSe 8AENPO! ¥8BES and
whi ch have two or nore epoxy groups in oné nolecule, and the

mol ecul agqguel ok @ndidde ywleculappstructure are not particularly
limted. %xanples t hereof include crystalline epoxy resins, such 20

as biphepybggype epoxy resins, bisphenol F-type epoxy resins,

bi sphenol A-type epoxy resins, and stil bene-type epoxy resins;

novol ac-type \ i ; | ;RO -t J9) resins
cresol novolggggiﬁgﬁggggéorE§§2@?§gﬁggﬁgﬁﬁ?héﬁlg%&o g§§%y%%¥%ﬁg%¥p3hape
resins; | it;1 I o] resq .t.ri phenol nef hane-1ype

25 epoxy s 51 e N d Al - PR TS T SR AT Cen nar e Spoy S ties of
resi;ns ; | kyl -t.ype X I.hs,..su as. phenol__aral kyl -type epo
resﬁ@s h%@%néhﬁﬂbj%ﬁylgﬁgsé %%@?3ﬁﬁj%h§ﬁ8|Eéfgiﬁ%ﬁ¥¥§§%5%ﬁﬁkggr iqg?ﬁal
havi ng . a_bi phenyl ene skel et on,. napht hol al kyl -type epoxy ,
resins H%%P%Ef%ééﬁma PERE S EPeFaﬂ,b%ﬁﬂWH§Bﬁ¥ﬁ§V 3¥Bf? %?§ék§eﬁﬁ%aftlng
resin having a bi phenyl ene skel eton; naphthol-type epoxy resins, such
as di hyd %&3&%§BW$%£T 1§EP§b@9ﬁ§ﬁ Feaﬁ&tgpak§ g@@? sObbRR| AEtidy 5
glycidyl -etherifying di nmers of hydroxynapht hal ene and/or di hydroxy
napht hal %%cqq‘é"ﬁiqcﬁ%aﬁﬁéFﬁE‘ég SGVERONF g "EEERY Raldi nBLrt heymggimum width
triglycidyl isocyanurate and nonoaryl diglycidyl isocyanurate;

bri dged é%ﬁecfer%a%ca%% R ifolirdentlrt ied PRendP -7 époky less than
resins, such as_dicycl ohept adi ene-nodified phenol -type epoxy resins;

10 <al f uk? ffom BaRE B¢ Al gl BpdRya cesiensn e a@nm%%wmm R@Erow path
epoxy resins, and the |like. The epoxy resin may be used singly, or

joi ntly &sebli%h RIS GaEsofuet r nepAangi hiswhienat pemi¢dndperor
properties in a sem conductor apparatus having a narrow path are

t aken | MePcBihHthaviing § fhppreip sw derawdsechenyasidbRigyosifrates or
resin 15 conposition, and bi phenyl -type epoxy resins, bisphenol

F-type epoxyl¥ksiiss ersiagsivdadling-mpddedpogyngesi ngsiphenmposition for
aral kyl -type epoxy resins having a phenyl ene skel eton, and phenol

ar al kyl -eyprospeadinesi reriagndgcaolr psenypkeneiskel etonuatr g the maximum
preferred. [0043] 20The blending ratio of the total epoxy resin (A

t hatOi s hsisghi nig herafesiab lgorpositt tonokomoeacepsul @t $ ngn aand equal to or
sem conductor of the invention is not particularly limted, but is

pr ef er ablgsequan t8 mm.

[0033]
The length of the flow path in the mold for measuring flow
characteristics of the invention can be appropriately set depending
25 on the flow characteristics of a resin composition, which is a
measurement subject, and is not particularly limited, but is

preferably equal to or more than 70 cm and equal to or less than 160



or nore than 1% by mass and equal to or |ess than 30% by mass, and

nore preferably equal to or nore than 2% by nmass and equal to or |ess
25 than 25% by mass in the total resin conposition for encapsul ating

a sem conductor. Wen the blending ratig@gof the total epoxy resin (A)

is equal to or nore than the lower Iimt value, there is little 23
possibility of degradation of flow characteristics and the |ike.

[0044] cm, aftiensesigredarpddivt eqnafoto encapsel ahangs@ eerirebedualloto or
of the invention includes the phenol resin-based curing agent (B)

The 5 phéask tlesi nSased @admigdgenty,( By 4 katsel $nugeidth rohBestesty with
conposition for encapsul ating a sem conductor of the invention

conpr ehenairyekypatil OUESsi mpnor@ssrt 084 ghimirs; Mard mpaly ier Snhank BE EWo

or nore phenolic hydroxyl groups in one nolecule, and the nol ecul ar

wei ght asemibendutest| 8fpstatitt Wae idkeansl i Pk Whatdae- i bed o0 map
Exanpl es thereof include novolac-type resins, such as phenol novol ac

resirgs, €nB8s§0katoyOobACtH&S] Mige ﬁé\%rftﬁiﬁgﬂ@tlﬁw%@@eﬁe%b@ﬁg a resin
mul ti functional phenol resins, such as triphenol net hane-type resins,

and al k%oﬁ%@bit@@ntﬂdrp@ﬁé‘é’ﬂ)éﬁﬁié‘@ﬂ?g by%{&%mtap%fﬂa%mﬁee'account
resins, such as dicycl oheptadi ene-nodified phenol resins and

terpene- Hﬁg'iéﬁﬁalﬁ)h@%réf@ﬂéﬁl ?cﬂ{(lilyltot %Eem e8! PRanS fi'gycflﬁsarpcﬁ.'e&mal to

aral kyl resins having a phenyl én et on, enol ara resins

havi ng a,piphenylene 1skelgt ﬁﬁm%%ttrlgln a&rﬁégyﬁh%awrﬁgschh%gl Qﬁ%af o path

phenylene skel eton, and nap aralkyl" resins

skel et ong b&ﬁ&%l%l f%?”ﬂggg §1n§u§fox95clpé§ chch @c%n eno%gh?ngo CPJ{ Qore

20 sulfur at om cont ai ni ng enof resins

Iolr kﬁor ehgﬁ'%%é%yeﬁén&f{glﬁ csfa%élnrg‘_’lCgcieoéperrh‘l 85° ﬁ%ae g%ngnﬁagg%lg y Harillea
Tpor t ant Tb WoF oaeal b sesartyh ey Fhmatid PRS e Rbs i 45 dhichnihe f1ov
Fesi s, THEHT Sredian “esrﬁaw%gﬁ%' Sens! 812 SRELERoAE BHAY phenol

o al Kyl OESLAGHRAAT A 19 PRLED GRe (R A5k LoD B BreleLrod. | Floniaf the

agent that sed in the reS|n conp05|t|on for encapsulating a
sem condﬁ%%%‘?e%faﬁmelsf MRS on is not particularly limted, but is

15 [0034]

FIG. 1 is a view showing a bottom mold cavity of an example of
the mold for measuring flow characteristics of the invention. The
mold for measuring flow characteristics as shown in FIG. 1 has a flow
path having a cross-sectional shape of a rectangular form as shown

20 by the “arrow view” in FIG. 1. As shown in the same drawing, the
cross-sectional shape of the flow path is a 5 mm-wide and 0.2 mm-high
rectangular form, and the minimum distance from the cross-sectional
center of gravity to the outline is 0.1 mm. In addition, the flow
path has a spiral shape having a flow length of 113 cm.

25 [0035]

In the method for measuring flow characteristics of the

invention, a resin composition, which is a measurement subiject, is



5 preferably equal to or nore than 0.5% by nass and equal to or |ess
than 30% by mass, and nore preferably equal to or nore than 1% by

mass and equal to or |ess than 20% by nmass. When the blending ratio

of (B) the phenol resin-based curing ageft is equal to or nore than

the above lower limt, there is little possibility of degradation 10

of flow characteristics and the |ike. [0046] As the bl endi ng

rati o betweentéd) inhe epexfloespatiandt (B)e trre pHenromasesirmnbasedw
curing agent which are used in the resin conposition for

encapsul ahengchesiat tondusicomadé theElbrvienti ohgltdeitbetabh rPLOE)f1ow
bet ween t he nunber of epoxy groups (EP) in the total epoxy resin and

t he nunbdisbénphefiobmctiy dstaot @rioupsd OHe endt beihet 8F phenplow of the
resi n-based curing agent is preferably equal to or nore than 0.8 and
equal toresihessmpbantlod. i Wdhididdd sad aMge flichy 1$npesSI bherkBy it is
suppress degradation of the curing properties of the resin 20

conpasi t bossiegredatbrefen 18, H@SISidt AR rrioan pta%ﬁp@iﬁtw!h@ Bf:of)@?tles
curing agent, degradation of npisture resistance reliability, and

like. [ OQéfina_@?lcra%%Ula%@ﬁ@%ﬁdﬂfl;{]g@ra §8ﬁ§8§H&i@ét6‘ﬂe§e§%H‘tc§)§%&5q§esm

of the 25 invention includes (C) the inorganic fil

i nor gani gofhbbd 8F i dhator SeSRE U Tk diRgy L Hdh1CMRRSHbL00+f 96, C?SFr or

encapsul ating a sem conductor of the invention, an inorganic

t hat | 1 4 i
at is gepes@lddr i2Pe4Sed LR EESH n?% lldnC| ugﬁ e?%??ﬁﬁdﬁ&ent

a sem conductor can be use Exanpl es use I ca,

crystal | L sit ] Cned Alite ﬁdﬂ“};ﬁac era&%%nm%ugr %gg) nB3dutBg,! EiS, and

spherica sed silica I's nost pr e ino ganlc
fill i
1l @ P%%é%ﬁniémﬁﬁg orf 191%112@6{%?9%@? arﬁer(foloi-l_,] 'rg t:cgﬂﬁm hFeq,

t part] the.filli t
cem bondtidor okt d%mﬁ&?ngv?nngﬁno bATHCRF 8 aBh PREBP Secothns @

it is i ortant not to particles havin part | e size
that exceeds the Id &r&a %e5fm$:¥1 Mﬂ%\ﬁﬁaflﬂl@éﬂla ‘Bia‘griieinﬁ’r?r@fture
the inorganjc filler tuat is equal to or nore than 45 pmis

pr ef erab‘%@ ]eéiﬂugl o 18P Fessnt Haﬁeﬁi@’&%} RE’ESBre thie ¢ o dﬂpa}rncﬁﬂ‘gjarﬁ c
filler, roportlon of the |nor anic filler that is equal to or

nor e thal%r B A A8 & % %é?tﬁ’ﬁlgi & P01 8§SOPAAN 1% by rass

of tg ﬁ§?§ i nhorgani c flller and 15 the proportion of the inorganic
fill ¢k equal to or nore than 24 pmis particularly preferably
equal to or less than 1% by mass of the total inorganic filler.

[0048] The cott &he AaVEateP¢ OPagRelT foridawie® Pl fekermbted Pwsmedsuring
20 the resin_conposition for encapsul ating a sem conductor of the

i nvent i o§ skt lpnatite @fartihg [Hesivegompasitéopr éper abtypeglating ar
more than 50% by mass and equal to or |ess than 92% by mass, and nore
pr ef er abgnm ugtenHas rpeothah i@@?ﬁwims%h%\m:b%quabrﬂtbngrtd kg method
than 90% by mass in the total resin conposition for encapsul ati ng 25

a seni cofueeasurwhertidrecbonteneriatiosaff tigp imventionganiwhifdnl tee mold
is equal to or nore than the above lower limt, it is possible to
suppgPes st aegrematiiony dflsolaeriang eresitstanoé ahd thechtken Wensdédeand

comparing the value with a previously specified product standard.
A resin composition for encapsulating a semiconductor which is
excellent in terms of the narrow path filling properties, or a resin
composition for encapsulating a semiconductor having extremely high
25 fluidity can be stably obtained by managing the flow characteristics
of the resin composition for encapsulating a semiconductor within

a predetermined range in the above manner.



26 content ratio of (C) the inorganic filler is equal to or |ess than

t he above upper Iimt, it is possible to suppress degradation of flow
characteristics and the like. When the filling properties in a

sem conduct or apparatus having a narrowjpath are taken into account,

5 it is inmportant to decrease the viscosity of the resin conposition,
and the content ratio is preferably equal to or nore than 50% by mass
and equallX0&7dr | ess than 88% by mass. |In addition, when the filling
properties of the resin conposition for encapsul ati ng a sem conduct or
during MAP noNekng @he texkien donfpesdcdonntortdecamilenting@bi sehscdfductor
preferably equal to or nore than 60% by nass and equal to or |ess

t han 88%olfy thlessnvEAQ@46h will bdhecsesibedonuosi reeAnf 8bmposition for
encapsul ating a sem conductor of the invention includes (D) the

curing aeaeberaletinds £Bhitbedetté NG rlthaceebatabarid atedis 88R80s Nt ion
the resin conposition for encapsul ating a sem conductor of the

i nvers i offiorCardaigs ceel e at f4di ddiadudiheca 1i_aGidan éh?tavi@%ﬁo%ezoi‘é/sin,
groups in (A) the epoxy resin and hydroxyl groups in (B) the phenol

resin-baseq &yHdihbiagentn BYsbe Msethg A, CYE) %%%%%g@h?bgh and
is generally used can be used. Specific 20 exanpl es thereof include

phosphor qus AR &@Ns BEE] S COTPORNGS; ciS YR AS-RNGARG PRASERI NEShe Flow
tetra-substituted phosphoni um conpounds, p ospﬂobet I ne compounds,

adduct s Qﬁs%aﬁggﬂﬂhﬁﬁ%h%ogPQPQSF%ﬂH:%oqyﬁQQQgiﬁgggqugTﬂ%ﬁglgggQ§é§§ured

of a phosphi ne conpound and a ane conpound; ni t rogen

at om coni,gi-nj- : Su : . .
1,8-diaz% f2§§?§?§gﬁ?g?gﬁﬁﬁghgﬁﬁéé?gﬁ%ﬁ%f?&i%%?%@?%&ﬁ?&? fﬁfemlconduCtor
2 meigy! bakdaaohs - Nele LW dd |0 REARERLECS b 8,28 EODAUCIOl o the

apparatus having a narrow pa are en I nto accoun

r

inportan&nvgz igndfﬁﬁgaéﬁéth%ﬁ” sgﬁgLHy f thg_rgsin congositigg, and
phosphor GUSCAF 6% cORE A il hg COMPSUnbS” Siieh M9d & EPralSaFaE Pt E4O
phosphonjum conpounds dduct s of a phosphine ound. and a qui none
conpound?H%ﬁﬁcggﬁh%¥%c%?h%FBH%§bﬁgﬁggiﬁ#&ﬂﬁﬁﬁ %ﬂg&apéFpanEhﬁonpound
are preferred. 5 %n aqgi ion, ﬁh%ﬂ.the fiIIing E[oEerties of the
resin cofpBeFtTon-19re ﬁ%ﬁ%ﬁhP t e ‘e FPOSHANELBE LY R ihEmEpde and 0.2
nol ding are taken into account, it is inpartant to prevent
gel at i fi DYt PO PR PrBLEdi IF oo A& 2 d90 pRESFHERoGgansfer molder
atom_cont ai ni ng conpounds, such as tetra-substituted phosphoni um
con%hnd%,cc‘é g stofthe pddn ferioceshpdnadiand ahatrsieriel orgowifd the
and adducts of a phosphi ne conpound and a sil ane conmpound are
pref er r et1VERB5Y} under qendidigussid] @ melfuteneerasara ¢fl 4ne°C, an
coupling agent in the resin conposition for encapsul ating a
sem condbiel ®Ft o3 PEESERYEmS bn? MP8, Biwl sidrassucdapkiing tdgene £ tRAtsecamds
be used in the resin conposition for encapsul ating a sem conductor of
t he i nveh® iRiefaraipty gavelctp a1 ynddenithed, S@neinexmmsl psefheskdf equal to
i ncl ude silane coupling agents having a nercapto group, silane
coupl i ngoademts thavn f§ eansevohddry lambne grefgralsiy anmadotipl bngnore than
agents having a primary an no

20 80 cm. Thereby, a resin composition for encapsulating a

semiconductor which is appropriate for a semiconductor apparatus
having a narrow path, or a semiconductor apparatus having
multilaterally laminated semiconductor elements can be obtained.
[0038]

25 In addition, in a case in which narrow path filling properties
during MAP molding in which a semiconductor apparatus having a flip

chip surface-meclded on a MAP substrate, or the like is



20 group, silane coupling agents having an epoxy group, silane

coupling agents having an al kyl group, silane coupling agents having

a ureide group, silane coupling agents having an acryl group, and the

i ke. When the filling properties in a ggm conductor apparatus having

a narrow path and the filling properties of the resin conposition for

25 encapsul ating a sem conductor during MAP nol ding are taken into
account , eacapbahet togphd dedgerinchaviagia segordaripraforoegeappubiting a
preferred. 28 [0051] Exanpl es of the silane coupling agent (E)
havi ng asemicapflocgeoup taictnidatociccnint ,ywhen CapinalipaeRyl the flow length
trimet hoxysil ane and 3-nercapto propyl nethyl dinmethoxysilane but

al so si | aaescoapl bnoiapent nd ate Teadavelcmpldaa tsane rbunehtepsudsting a
silane coupling agent having a mercapto group that undergoes therm

deconpossémdsonstctonsi i s (thd riletheats livl Bhepybld for measuring flow
tetrasul fi deandbi s(3-triethoxysilyl propyl) disulfide. [0052]

10Exanpl esaphct e stiane coupl iRgedgesh HdDidtA\W BYiRaSLSRRPEH Yr Bo Math,
group include N p(am noethyl) y-am nopropyltri nmethoxysil ane,

N-p(an neeé iyl ds S-REHRNAPY ha BB o hai et hexyshdane: s N RPeNY! im-wide and
y-am nopropyl triethoxysilane, N phenyl y-am nopropyl

trimet how@M%ﬂ\kr%&%%aa%h}ykm{; %gir};goralogw-b%%{}gtéyﬁé r fd1der

N- 6- (am nohexyl) 3-am nopropyl trinethoxysil ane, ri met hoxy

si |yl propydd=ds 35 hedzene ivieihane. mt@Q uEt_['ﬁal b6y d0PPH teristics of the

Exanpl es of the Silane coupling agen aving a prinmary amno group

e ot hody o aa des [o IR R 35n }{T’%@ Qéﬁ‘éﬁ%%g%fﬁ h 3 Far
COURL nglrgf%é‘hé}?éggg?@?%%}%%ysa ﬂﬁgu%[nﬁqgngggg)%é%gFggioﬁ)@im%rc?@)ﬁO seconds,

triethoxysiTane, doxy propyl ange,
8 oL SO B ORI BOYSLLAOES el e E008 ing g geotn
coupli ngcc?rgg?gstithfgr{ ragngéqggllllg{f# ai g%}nlilccig?ldgglt_gwinto the flow path in
the mold for measuring spiral flow, which is defined in ANSI/ASTM
D 3123-72, having a spiral-shaped flow path, and the cross-sectional
15 shape of which is a semicircular shape having a radius of R1.6 mm,
using a low-pressure transfer molder under conditions of a mold
temperature of 175°C, an injection pressure of 6.9 MPa, and a
pressurization time of 120 seconds,
the fellowing formula:
20 0.25L, £ 1
is preferably satisfied.
[0039]
Compared with a case in which as many semiconductor elements
as in one package are installed and encapsulated with a resin in the
25 mold cavity, in MAP molding in which as many semiconductor elements

as in a plurality of packages are installed and encapsulated with

a resin collectively in a mold cavity, it is necessary to flow the



29 trimethoxysilane, ethyl trinmethoxysilane, and the |ike. [0056]
Exanpl es of the silane coupling agent having a ureide group include
y-ur ei dopropyl triethoxysilane, hexanethyl disilazane, and 5 the

i ke. [0057] The sil ane coupling agents having an acryl group

i ncl ude 3-nethacryl oxy propyl nethyl dinmethoxysil ane,

3- et hacryl oxypropyl trinmethoxysilane, 3-nethacryl oxy propyl nethyl

di et hoxysitapepladiByg meidiacryl oxy distpylcet inet haxysivl paeh hawvaekyhk deight
propyl trimethoxysilane, and the |ike. [0058] In addition, the

si | ane co@péppgoageatehpyl bz noh endedbeicbhea pobaneleoupl £ hgyr agent

that has previously undergone a hydrolysis 15 reaction. The sil ane

coupl i ngeagepsubayibe mseith sivegl ¥, long] @l stdryceisiad a4 haeeshi path afawing a
two or nore kinds. [0059] The lower limt value of the blending ratio
of the shéaget coflpldpieagenielyhat 2can e disiedy ian rbBenr €shPosition having
conposition for encapsulating 20 a sem conductor of the invention is

pr ef & abk yreemal ed@tor rémniei drani 0 2% massnaand irepLebetabhge.
equal to or nore than 0.1% by mass in the total resin conposition
When therpbenping ratio is equal to or nore than the lower limt

val ue, the adhesion force with a variety of netal -based nenbers

increases, anghittHeSeREESERI 811 0g AUBIN 2N o Lhfeely 9F+ 48y QuiRY 1h€as
sol dering resistance. In addition, the upper
imagined that as many semiconductor elements as in one package are
installed and encapsulated with a resin in the mold cavity, since
10 curing properties were considered to be important from the viewpoint
of productivity, and the value of L; fell below 0.25L,;. In this case,
even if the flow length in a spiral flow mold, which is a method for
measuring flow characteristics of the related art, exceeded 200 cm,
the flow length in a mold for evaluating flow characteristics of the
15 invention fell below 50 cm, there was insufficient fluidity during
MAP molding, and poor filling occurred. Particularly, in a case in
which a semiconductor apparatus having a flip chip surface-molded
on a MAP substrate, or the like is encapsulating-molded using a resin
composition for encapsulating a semiconductor, there is a case in
20 which the gap between the flip chip and the substrate becomes
approximately 0.01 mm to 0.1 mm, and, with respect to this, an
encapsulating resin having a flow length in the mold for evaluating
flow characteristics of the invention of equal to or more than 60
cm is preferably used.
25 [0041]
In the invention, the flow length of the resin composition for

encapsulating a semiconductor, which is measured by the above method,



limt value of the blending ratio of the silane coupling agent is
preferably equal to or less than 1% by mass, and nore preferably

equal 30 to or less than 0.7% by nmass in the total resin

conposition. When the blending ratio iszequal to or |less than the

upper limt value, it is possible to obtain favorable sol dering

resi stance in a sem conductor apparatus w thout increasing the

wat er - abserbbagsstptopegtiéstofort heomartdthr esien atameosickiean 11n@@6B},

In addition to (A) the epoxy resin, (B) the phenol resin-based curing
agent, (@pprheriabegunie datlingr th¢ B)indiseoc iliengliagcedeta@d of, (Andhkthepoxy
silane coupling agent, a variety of additives, such as a nold 10

rel ease agenh, $Brhtlas sheratiursdsiwehsssdcluaingangatba (ax, tlée inorganic
synt heti c wax, such as pol yethyl ene wax, a higher fatty acid, such as
stearic atiflepy ahdc (B} eatate;rindreialdlicrasaldt, bher eefjuseringatnatfnaltc

a colorant, such as carbon black, red iron oxide, titanium oxide,

pht hal ocyastasitoraperyheng; b egderigind OF thappRieRd nag@ehbossHEBnas @
hydrotal cite and 15 a hydrous oxi de of an el enent selected from

nmagnesi ugtidat Udh Nincli SalENowlic-tinuet +ABG-Zd 11£08hPHE 1 81 bOWsSIHESenced
additive, such as silicone oil or rubber; an adhesiveness-supplying
agent, sHghb1_SitiNEEOIHRe i cdkd82(Bind £1134Q%Lpatf] @Z:R8 70 the Flow length
pyrimdine; a flame retardant, such as a brom nated epoxy resin,

ant i mnycsk X hdeus204ab $EoARINY dhgXi e p ARG Re S yg}@mr i%?ti%h”&f ()
borate, zinc nolybdate, ‘'or phosphazéne; and the |1 ke may beée further

bl ended gRPHARALElY s ALLOF di @%r%@nﬁ?@@%?'gﬁe %%Beh@?véet%r@nonents of the
conposition for "encapsul ating a sem conductor of the invention.

[ 00 2 : [ Yo P j j 1] far | ati :
semiiconduct o OFEPRe L RueRt on Ban B i A b s TR T B desorivec
di sper si ,d%#§Wipharacteristics, and the |ike are adjusted by, for

31 exanple, endi ng the respective conponents at room tenperature
using a Pi@gi]or the like, or, furthernore, subjecting the mxture to
mel ting, kheadi ng using a kneadi ng device, such as a roll, a kneader,

g[ 0822]@“ r UderThé:q:%lslirﬁgd:orﬁggsf{fgrpIfgcll’ er?ggggsrlg a?tgirgc_:(;) s%?rﬁ%%%ldhgtors of the

invention includes the epoxy resin (A). The epoxy resin (A) that
15 is used in the resin composition for encapsulating semiconductors
of the invention comprehensively includes monomers, oligomers, and
polymers which have two or more epoxy groups in one molecule, and
the molecular weight and the molecular structure are not particularly
limited. Examples thereof include crystalline epoxy resins, such
20  as biphenyl-type epoxy resins, bisphenol F-type epoxy resins,
bisphenol A-type epoxy resins, and stilbene-type epoxy resins;
novolac-type epoxy resins, such as phenol novolac-type epoxy resins,
cresol novolac-type epoxy resins, and naphthol novolac-type epoxy
resins; multifunctional epoxy resins, such as triphenolmethane~type
25 epoxy resins, andalkyl-modified triphenolmethane-type epoxy resins;
aralkyl-type epoxy resins, such as phenol aralkyl-type epoxy resins

having a phenylene skeleton, phenol aralkyl-type epoxy resins having



Next, the method for manufacturing a sem conductor apparatus of the
invention will be described. The sem conductor apparatus of the
invention is a sem conductor apparatus having an encapsul ating

mat eri al that encapsul ates one or nore semn conductor el enments stacked

10 or nounted in parallel on a lead frame or circuit substrate having

a die pad portion. In order to manufacture a sem conductor by

encapsul at baghserileoadakebeteh emampisthusl ey alliey I-esipe epopesiresbdnsflosaving
encapsul ati ng a sem conductor of the invention, the resin conposition
may be carphgrpbededsbylatarn! dinngnaphhbdl odrd ey Y-ef yhedrady, reséh Adving
as transfer nol ding, conpression nolding, injection nolding, or the

l'i ke. | nadeligitdroneri¢ skslatew; pagpaichbe-tope@pdosgt rey€lys, such as dihydroxy
encapsul ating-nold a plurality of sem conductor elenments, and then

per f or m aaplphaathagt ppecessing, asnd cemhtyine A rseBrRedeet o

apparatus. A sem conductor apparatus that is obtained by

encapsul glliyogdynl-dtngr 20y SE4 CARHHC ber h gl B SorMHANE A 8nlgs-Ndi hydroxy
conposition for encapsul ating a sem conductor of the invention having

a flow | gaghbholeggyatri 9z Dhe MEEL 4R LMWy Ghdxs kanredshyn as
managi ng the flow characteristics in a predeterm ned range for a

product tR$geGELR1 of sb8@amesd e CONPARIAd O 1f &fi ARcarsM! AR aBurate;
sem conductor according 25 to the nethod for neasuaring flow

charact epi-sbiheg €fcihe hRYEMd Qb tMPGhdhe 1 d eﬁ%ﬁiﬂkégge££Q¥’

f Oh
characteristics of the invention is used can be stgbﬁy obt ai

sent conduct o apeerar e s - aP RRPRd e B S b n BP0 Sk esins
ol Nt Lhakyl S AEARSHIALAAUSLREY e {15! B EAMPOSII AL { 0T <

. = e apox
encapsul ating a seni conduct o | v enton 1% Aot YPe ePoxy

articul i m.t exappl.e reof. include an.integrated . .
(I?i rcuit, f_i%g %%’greaingggpg%ﬂiee'gr a gdé%(%%kgﬁl:l g,mam?¥ a%r(?s\lg?%rs,lrﬁﬂtyhyws}o&ﬂtly
a di ode, id i.ng el nt, and the lLike.. [0064] _-The .f orm of .
the seni %%% SL(I?t (g?ﬂn%tr a Ibg%t T4t OF F%Gi5 gjrrﬁ%%l' b;wk{eﬁietll%) fﬂ'ﬁfﬁﬁﬁ}g Rrgperties

manuf acturing the sem conductor aratus of the inventjon is not
particul arly ??@ﬁ?%ﬂéﬂ%ﬁﬁfesaﬂﬁﬁéﬁﬁﬁ|ﬂﬁ%&ﬂg PnEPIdeVaPahal aFf- Feken into
package (DIP),. a plastic | eaded chip carrier (PLCC), a. quad flat

package % Nty Lhet§ %WR?$%%“bé§kéﬁ§ZF§€P)F s YhBFPSShYI Phethe| BN
package (SQJ),.a . thin small-out]ine package (TSOP), a thin _ 15 quad
f|a§%pac‘t(z%%‘g%1r‘dﬁ5}z aé‘dtngb@h‘é%)’hwp%&a?ﬁer%#@m o3 sphienogr Fat wpe fpoxy
(BGA), a chjp size package (CSP), and the like. In addition, the form
of the sERFEohdURtIDAWartuPS IRROHYs T asne BNERCpeprat ki Agt YRR epoxy
encapsul ati ng nol di ng process using a resin conposition for

encapsul 585 HES HFEHRE Ghdhor e2ed StkkéftPhe 3BPaPRERPY ProEess tpe epoxy
includes a MAP-type ball grid array (BGA), a MAP-type chip size

package ¥ESPIS RATWAIY t3 del Rjtrey aret c4qt eOENpredadrede |ike.

[ 0065] The sem conduct or apparatus encapsul ated by a nol di ng
met hod, E%¢%&3hs the transfer nolding, is mounted on an el ectronic

devi ce and
20 The blending ratio of the total epoxy resin (A) that is used

in the resin composition for encapsulating a semiconductor of the
invention is not particularly limited, but is preferably equal to
or more than 1% by mass and equal to or less than 30% by mass, and
more preferably equal to or more than 2% by mass and equal to or less
25> than 25% by mass in the total resin composition for encapsulating
a semiconductor. When the blending ratio of the total epoxy resin

(A) is equal to or more than the lower limit value, there is little



25 the like as it is or after being conpletely cured at a tenperature
of approximately 80C to 200C fora tinme of approximately 10 mnutes to
10 hours. 33 [0066] FIG 2 is an exanple of a sem conductor
appar atus obtained by the nethod for nmapygfacturing a sem conductor
apparatus of the invention, and a cross-sectional view show ng the
outline after 5 collective encapsul ati ng nol di ng (before separation)

in a senpeesdbdtiotyappadatusdévibht yHel EaA)charadtieah stiplsutzald tyheoflike.
sem conductor elenments nounted in parallel on a circuit substrate is
col | ectielby4éncapsul ati ng- nol ded, and then separated. A plurality of
sem conductor elenents 1 is fixed in parallel on a circuit 10
substrate 6 thheugsin dicephendseour £dr badiapZulAn iekbegtdadiepathidr of of the
t he sem conductor elenent 1 and an el ectrode pad 7 of the circuit

substr at enbeateos! eatlrigas | yhé opmetb hrauigh-eendi RGNS g3nt (B). The
Sol dering balls 8 are forned on a surface of the circuit substrate 6

on tie oppesblerskde-basédecsiid@cay ot WHCh HAte jsemiseenduct e 18sin
elenents 1 are nmounted, and the soldering balls 8 are electrically

jointed abmpheiel 6t roHeeRaslSs\) Hf e ddnfitidngulsty atre Bl AntBBtion
circuit substrate 6. An encapsulating material 4 is, for exanple,

formed oboRpedRedsiesipP COMAsdd i n 5ng -
senicondugtgr, an% onlg the single ;ﬁ%%gﬁeggﬁﬁgthgrrgﬁ?tpgh%%?¥%lgg%§ng

on whi chy 520 b+ ghbh¥) oF Wg}?@bﬁ(ﬂ%ﬁ%ﬁ%n@ Iﬁ@?&ﬁé" éﬁd%lé%cf ezéflar

col | ectively encapsul ati ng- encapsul at1rg materia

Further, ,Lhgn e oGOl SLAIPILS B, dll el 3l ”%Sgitﬁl:ﬂﬁakwgiir%iéé’d.

as to be separate ows a sem conduct or apparatusS a

SEPAP BReab, i B0 EMSERBAS £ L= TRUDLEd B0 17 B

circuit su tWO or noré se

ted j I tacked. [ Ex I 34 [ 0067 .
Toe: oo s PR A8l Rk LB el R0 bvgac, goine:
i nvention imted, the ile, .a

cval vat | BB P oM EHETAEL EPPEDI G St oP°h 88,1 GOSN R o ype resins,
ﬁg?:?ﬁg#%ﬁ#n%%%%% 10 1deu ttol_[ipvlr\{nénco m%rt alqusee_glcylpg E:g%igé?nr?lloceﬁf\imecljlpl?gnol
resins, such as dicycloheptadiene-modified phenol resins and
15 terpene-modified phenol resins; aralkyl-type resins, such as phenol
aralkyl resins having a phenylene skeleton, phenol aralkyl resins
having a biphenylene skeleton, naphthol aralkyl resins having a
phenylene skeleton, and naphthol aralkyl resins having a biphenylene
skeleton; bisphenol compounds, such as bisphenol A and bisphenol F;
20 sulfur atom-containing phenocl resins, such as bisphenol $; and the
like. These may be used singly, or jointly used in combination of
two or more kinds. When the filling properties in a semiconductor
apparatus having a narrow path are taken into account, it is important
to decrease the viscosity of the resin composition, and phenol novolac
25 resins, cresol novolac resins, naphthol novolac resins, phenol

aralkyl resins having a phenylene skeleton, and phenol aralkyl resins

having a biphenylene skeleton are preferred.



[0068] (Mold for evaluating flow characteristics) A nold for

eval uating flow characteristics according to the 10 invention as

shown in FIG 1 (hereinafter also referred to as the "flat flow

nold") : a nold for evaluating flow chapacteristics in which the

m ni nrum di stance fromthe cross-sectional center of gravity to the
outline in the cross-sectional shape of the flow path is 0.1 nmm (the
cross-sedfPdpal shape of the flow path is a 5 mmwi de and 0.2 15
mm hi gh rectangular form, and the flow path has a spiral shape.

Anol d for neaSbeinbespinalrdtdiowods (Bef thedpherANSIHeASTIMOBs8H28u¥2ng agent
(hereinafter also referred to as the "spiral flownold"): a nold for
eval uati hhaf| ow chedathethstiesin ncopedi ttikver Moy rmmadisstiancagt com

the cross-sectional center of gravity to the outline in the 20

cr oss- sestmbnahdsbape @f ttthe ihlvewtpahhissndk pbarvidunerakossmseeti onat is
shape of the flow path is a semcircular formhaving RL.6 nm (RO. 63

i nches) , paadethiel | oyuphtdo kasmarepithah shepey RRGEOLNCERE§LAL to or less
conposition for encapsul ating a sem conductor) 25 The respective

conponentBaAS3SHOWN ed OW WRI endHeerded cativti feebleNdt0cr ahbAS @San 1% by
shown in Table 1, m xed using a m xer, kneaded at 95C for 8m nutes

usi ng hemisgd® ecudnt beramnesscepbatzoand, hhes. %erprt‘ﬂ%hﬁiieﬁ?iﬁ@ %&H:io
obtain a resin conposition for encapsulating a sem conductor. [0070

(Epoxy rgsi (B) 2ERO¥MchBsi RedinPhenah &{ﬁldahgéxe_eiﬁ&%)rfaf f&gj ?%}ﬁle!ié'gchan

a bi phenyl ene skel eton represented by the fol'l ow ng fornu

(manuf act je e&o&)/e N AR Kayaku (R re Iitsfj1i1}§§[Bdﬂggsf@?ity%gpocp%radation
softeni ng point: 58C, epoxy equivalent: 2
10  of flow characteristics and the like.
[0046]

As the blending ratio between (A) the epoxy resin and (B) the
phenol resin-based curing agent which are used in the resin
composition for encapsulating a semiconductor of the invention, the

15 ratio (EP/OH) between the number of epoxy groups {(EP) in the total
epoxy resin and the number of phenolic hydroxyl groups (OH) in the
total phenol resin-based curing agent is preferably equal to or more
than 0.8 and equal to or less than 1.4. Within this range, it is
possible to suppress degradation of the curing properties of the resin

20 composition, degradation of the glass transition temperature of the
curing agent, degradation of moisture resistance reliability, and
the like.

[0047]

The resin composition for encapsulating a semiconductor of the

25 dnvention includes (C) the inorganic filler. As (C) the inorganic
filler that is used in the resin composition for encapsulating a

semiconductor of the invention, an inorganic filler that is generally



0 CH2 QH CH2 OCH2CHCH2 10 [0071] Epoxy resin 2: biphenyl-type
epoxy resin having a conpound represented by the follow ng fornula
(2) as a main conponent (manuf actured by Japan Epoxy Resins

Co., Ltd., product nanme: YX-4000, 15 epoxy equivalent: 190, nelting

poi nt :

105C) CH CH CH2 O\ / O [0072] 20(Phenol resin-based

curing agent)

10

15

20

25

used in a resin composition for encapsulating a semiconductor can
be used. Examples thereof include fused silica, crystalline silica,
talc, alumina, silicon nitride, and the like, and spherical fused
silica is most preferably used. (C) The inorganic filler may be used
singly, or jointly used in combination of two or more kinds. The
maximum particle size of (C) the inorganic filler is not particularly
limited; however, when the filling properties in a semiconductor
apparatus having a narrow path are taken into account, it is important
not to blend large particles having a particle size that exceeds the
height of the narrow path, and the proportion of the inorganic filler
that is equal to or more than 45 um is preferably equal to or less
than 1% by mass of the total inorganic filler, the proportion of the
inorganic filler that is equal to or more than 32 pm is more preferably
equal to or less than 1% by mass of the total inorganic filler, and
the proportion of the inorganic filler that is equal to or more than
24 pm is particularly preferably equal to or less than 1% by mass
of the total inorganic filler.

[0048]

The content ratio of (C) the inorganic filler that is used in
the resin composition for encapsulating a semiconductor of the
invention is not particularly limited; but is preferably equal to
or more than 50% by mass and equal to or less than 92% by mass, and
more preferably equal to or more than 60% by mass and equal to or
less than 90% by mass in the total resin composition for encapsulating
a semiconductor. When the content ratio of (C) the inorganic filler
is equal to or more than the above lower limit, it is possible to

suppress degradation of soldering resistance and the like. When the



Phenol resin-based curing agent 1: phenol aralkyl resin having 36 a
bi phenyl ene skel eton represented by the follow ng formula (3)
(manufactured by Meiwa Plastic Industries, Ltd., product nane:
MEH- 78515S, softening point: 107C, hydrpgyl group equivalent: 204)
In 5 [0073] Phenol resin-based curing agent 2: phenol aral kyl
resin represented by the followng formula (4) (nmanufactured by
M tsui CRERitEAEsTathe. of prodide Aamsgaxic- f1lleydroreduagr gpor less than
equi val ent: 10165, softening point: 79C) OH OH oCH2-( 0 )- CH2 0(4 )
[0074] 15PErmrgemierer]l lierdt, it is gplverbdeal t6 sspesielsoddy anesriageof flow
di aneter: 6pm coarsen powder of equal to or nore than 24 pm renoved
usi ng a shaveytfpdFslcs and the like. When the filling properties in a
semiconductor apparatus having a narrow path are taken into account,
5 it is important to decrease the viscosity of the resin composition,
and the content ratio is preferably equal to or more than 50% by mass
and equal to or less than 88% by mass. In addition, when the filling
properties of the resin composition for encapsulating a semiconductor
during MAP molding are taken into account, the content ratio is
10 preferably equal to or more than 60% by mass and equal to or less
than 88% by mass.
[0C49]
The resin composition for encapsulating a semiconductor of the
invention includes (D) the curing accelerator. As (D) the curing
15 accelerator that is used in the resin composition for encapsulating
a semiconductor of the invention, curing accelerators that promote
a reaction between epoxy groups in (A) the epoxy resin and hydroxyl
groups in (B) the phenol resin-based curing agent may be used, and
a curing accelerator that is generally used can be used. Specific
20  examples thereof include phosphorous atom-containing compounds, such
as organic phosphines, tetra-substituted phosphonium compounds,
phosphobetaine compounds, adducts of a phosphine compound and a
quinone compound, and adducts of a phosphine compound and a silane
compound; and nitrogen atom-containing compounds, such as
25 1,8-diazabicyclo(5.4.0)-undecene-7, benzyldimethylamine and

2-methylimidazole. When the filling properties in a semiconductor

apparatus having a narrow path are taken into account, it is important



(Curing accelerator) 20Curing accelerator 1: triphenyl phosphine 37

[ 0076] Curing accel erator 2: curing accelerator represented by
the following fornula (5) [ 0077] Curing accelerator 3: curing
accel erator represented by the follow ng7formrmula (6) [ 0078]

(Coupling agent) 15Silane coupling agent 1: N phenyl-y-am nopropyl
trinmethoxy silane (manufactured by Shin-Etsu Chemical Co., Ltd.,
pr oduct ﬁgnQQCpgmﬁgjéyaP@g¢gp1ty’of the resin composition, and phosphorous

10

15

20

25

atom-containing compounds, such as tetra-substituted phosphonium
compounds, adducts of a phosphine compound and a guinone compound,
and adducts of a phosphine compound and a silane compound are preferred.
In addition, when the filling properties of the resin composition
for encapsulating a semiconductor during MAP molding are taken into
account, it is important to prevent gelatification from proceeding
too fast, and phosphorous atom-containing compounds, such as
tetra-substituted phosphonium compounds, adducts of a phosphine
compound and a quinone compound, and adducts of a phosphine compound
and a silane compound are preferred.

[0050]

It is possible to further use a silane coupling agent in the
resin composition for encapsulating a semiconductor of the invention.
The silane coupling agent that can be used in the resin composition
for encapsulating a semiconductor of the invention is not
particulariy limited, and examples thereof include silane coupling
agents having a mercapto group, silane coupling agents having a
secondary amino group, silane coupling agents having a primary amino
group, silane coupling agents having an epoxy group, silane coupling
agents having an alkyl group, silane coupling agents having a ureide
group, silane coupling agents having an acryl group, and the like.
When the filling properties in a semiconductor apparatus having a
narrow path and the filling properties of the resin composition for
encapsulating a semiconductor during MAP molding are taken into
account, a silane coupling agent having a secondary amino group are

preferred.



38 (O her additives) Car nauba wax (manufactured by N kko Fi ne

Product Co., product nane: N kko Carnauba) Car bon bl ack:
(manuf actured by M tsubishi Chem cal Corporation, 5 product nane:
MA- 600) [ 0080] The obt ai ned resi nzgonpositions for

encapsul ati ng a sem conductor were evaluated by the foll ow ng nethod,
and the results are shown in Table 1. 10Eval uati on nethod Flat flow

the resi "988Aposition for encapsul ating a sem conductor was i njected
into the nold for evaluating flow characteristics (the flat flow

nol d) usi ng aFkenppeessutlke sidastarourdlider ageminufadtariedy byneatapdki group
Cor poration, KTS-15) under 15 conditions of a nold tenperature of

175C, anihnpjledei oot prress yreeokapt® MPapy btk imgitessuriilzatl endt 3+mefapto
120 seconds, and the flow distance fromthe start point to end point

of the fpowappl mdehykesiimaddnpysitlizor bot #hwapsillatd Rgpu@ling agents that
sem conductor was obtained as a flow length. The units were cm

20[ 0G81] develop Sphe abarié ofendtionesi wenpddisneorcpn iegcapsdtahhtgng a
sem conductor was injected into the nold for neasuring spiral flow

(the spimakchbow godbak) tishinguredd Mywdy eIt I Ideeshebsi®idal such as
(manuf actured by Kohtaki Corporation, KTS-15) under conditions of 25

a mol d teipesatviecodxyd £5Cy] Frdpi19ct & O PEESS 8n8th 6 %%etﬁ@ﬁy%llyl
pressurization time of 120 seconds, and the flom1d|stance fromth

start pophbpD) eddsPDf Nde Of the f|OM/Of the resin conposition for 39
encapsul ating a sem conductor was obtained as a flow |l ength. The
units wergosm [0082]

10 Examples of the silane coupling agent (F) having a secondary
amino group include N-B (aminoethyl) y-aminopropyl trimethoxysilane,
N-p (aminoethyl) y-aminopropyl methyldimethoxysilane, N-phenyl
y-aminopropyl triethoxysilane, N-phenyl y-aminopropyl
trimethoxysilane, N-p(aminoethyl) y-aminopropyl triethoxysilane,

15 N-6-(aminohexyl) 3-aminopropyl trimethoxysilane, N-(3-(trimethoxy
silylpropyl) -1, 3-benzene dimethane, and the like.
[0053]

Examples of the silane coupling agent having a primary amino
group include y-aminopropyl triethoxysilane, y-aminopropyl

20 trimethoxysilane, and the like.
[0054]

Examples of the silane coupling agent having an epoxy group
include y-glycidoxy propyl triethoxysilane, y-glycidoxy propyl
trimethoxysilane, y-glycidoxy propyl methyldimethoxysilane, B-(3,4

25 epoxy cyclohexyl)ethyl trimethoxysilane, and the like.
[0055]

The silane coupling agent having an alkyl group includes methyl



Gel time: the resin conposition was m xed on a hot plate at 175C, 5
and a tinme necessary for the resin conposition to be cured was
measured. The units were seconds. [0083] Narrow path filling
properties: after an article having 36 gbip chips (chip size: 10 nm x
10 mm x 180 pmthick) having a soldering 10 bunp height of 35 pm (3
chips (vertical) x 3 chips (horizontal) x 4 panels) nounted on a NAP
subst r at ET(BGESPRYEE 13N e: S BRY It XL IPSNGFN 3 1286 pranchitdic) ks -
installed at the bottomnold of a nold having as nany substantially
obl ong ca¥PbPés (w dth 50 nm x depth 50 mm x hei ght 350 pn) as in 4
panels in the top nold, the flip chips nounted 15 on the MAP
substrat e werBxgoplest d¥etlye enchpsul aripig-rmmlagec twibislv inkye ar eskhde group
conposition for encapsul ating a sem conductor using a | ow pressure
t ransf er inoldée (rmmifdginamed byiTOMx ot panay ilemdamatdsr] daondisizens, and
of a nold tenperature of 175C, an injection pressure of 9.8 MPa, and
a curd ngthendibé. 120 seconds, and then separated so 20 as to obtain a
sem conduct or apparatus (the package size was 15 mm x 15 mm and the
t hi cknes$0@b7t he resin-encapsul ated portion was 350 pnm). At this
time, the thinnest portion of the flow path for the resin
conposi tion fDhe enChrsdl| @dugldirey SR AUEHOIG Was ag ruMBreapt L AR ude
bet ween the substrate and the chip, and the cross-sectional 25 shape
t her eof Meﬂl@acﬁﬁf}rm;ﬂ}ep@@@y@-nﬁ&%%'ﬂiﬂghhoﬂ\%éfléﬁép%c-?ne_ttﬁaé§yloxy propyl
sem conduct or appar atuses obtained, the filling properties were
conf i r Meglr usé figo2s 11l 4 &S ONinge i HERGH RRLRLYS mbBYUT 8¢
Hi t achi COnstrugﬁﬁzn Machi nery Cb.}nﬁ?ﬁP, FI%ESAT).QA gaégﬁ?%ya%%%ﬁg'
al | 19em gopgues OFy rtdIses ﬁ/ﬁreecﬂdaéyﬁ_lfalhlel,e@—\é@:??gslkgrfﬂfaﬁgle to be

[

0, and a case in which even a single Sem conduct or dto
filled M@§iﬁgﬁﬁgg§ggﬁgﬁé1tgh&&théTqakeqxanples 1t. Lbl 6L 038
[0058]
In addition, the silane coupling agent may be blended with a
silane coupling agent that has previously undergone a hydrolysis
15 reaction. The silane coupling agent may be used singly, or jointly
used in combination of two or more kinds.
[0059]
The lower limit value of the blending ratio of the silane coupling
agent that can be used in the resin composition for encapsulating
20 a semiconductor of the invention is preferably equal to or more than
0.05% by mass, and more preferably equal to or more than 0.1% by mass
in the total resin composition. When the blending ratio is egual
to ormore than the lower limit value, the adhesion force with a variety
of metal-based members increases, and it is possible to obtain an
25 effect of improving the soldering resistance. Inaddition, the upper
limit value of the blending ratio of the silane coupling agent is

preferably equal to or less than 1% by mass, and more preferably equal
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to oxr less than 0.7% by mass in the total resin composition. When
the blending ratio is equal to or less than the upper limit value,
it is possible to obtain favorable soldering resistance in a
semiconductor apparatus without increasing the water-absorbing
properties of the cured resin composition.

[C060]

In addition to (A) the epoxy resin, (B) the phenol resin-based
curing agent, (C) the inorganic filler, (D) the curing accelerator,
and the silane coupling agent, a variety of additives, such as a mold
release agent, such as a natural wax, such as carnauba wax, a synthetic
wax, such as polyethylene wax, a higher fatty acid, such as stearic
acidorzincstearate,an@tallicsaltthereof,orparaffin;acolorant,
such as carbon black, red iron oxide, titanium oxide, phthalocyanine,
or perylene black; an ion-trapping agent, such as a hydrotalcite and
a hydrous oxide of an element selected from magnesium, aluminum,
bismuth, titenium, and zirconium; a low-stress additive, such as
silicone oil or rubber; an adhesiveness-supplying agent, such as
thiazoline, diazole, triazole, triazine, or pyrimidine; a flame
retardant, such as a brominated epoxy resin, antimony trioxide,
aluminum hydroxide, magnesium hydroxide, zinc borate, zinc molybdate,
or phosphazene; and the like may be further blended appropriately
according to necessity with the resin composition for encapsulating
a semiconductor of the invention.

[0061]

In addition, the resin composition for encapsulating a

semiconductor of the invention can be used after the degree of

dispersion, flow characteristics, and the like are adjusted by, for
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example, blending the respective components at room temperature using
amixer or the like, or, furthermore, subjecting the mixture to melting,
kneading using a kneading device, such as a roll, a kneader, or an
extruder, cooling, and crushing, according to necessity.

[(0062]

Next, the method for manufacturing a semiconductor apparatus
of the invention will be described. The semiconductor apparatus of
the invention is a semiconductor apparatus having an encapsulating
material that encapsulates one or more semiconductor elements stacked
or mounted in parallel on a lead frame or circuit substrate having
a die pad portion. In order to manufacture a semiconductor by
encapsulating semiconductor elements using the resin composition for
encapsulating a semiconductor of the invention, the resin composition
may be curing-molded by a molding method of the related art, such
as transfer molding, compression melding, injection molding, or the
like. In addition, it is also possible to collectively
encapsulating-mold a plurality of semiconductor elements, and then
perform a separating process so as to obtain a semiconductor apparatus.
A semiconductor apparatus that is obtained by encapsulating-molding
semiconductor elements using the resin composition for encapsulating
a semiconductor of the invention having a flow length of equal to
or more than 50 cm which is obtained by managing the flow
characteristics in a predetermined range for a product inspection
of the resin composition for encapsulating a semiconductor according
to the method for measuring flow characteristics of the invention
in which the mold for measuring flow chafacteristics of the invention

is used can be stably obtained without occurrence of poor filling
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and the like even when the semiconductor apparatus has a narrow path.
[CO63]
A semiconductor element that is encapsulated using the resin
composition for encapsulating a semiconductor element of the
5 invention is not particularly limited, and examples thereof include
an integrated circuit, a large-scale integrated circuit, a transistor,
a thyristor, a diode, a solid imaging element, and the like.
[0064]
The form of the semiconductor apparatus that is obtained by the
10 method for manufacturing the semiconductor apparatus of the invention
is not particularly limited, and examples thereof include a dual
in-line package (DIP), a plastic leaded chip carrier (PLCC), a quad
flat package (QFP), a small outline package (SOP), a small outline
J-lead package (580J), a thin small-outline package (TSOP), a thin
15 quad flat package (TQFP), a tape carrier package (TCP), a ball grid
array (BGA), a chip size package (CSP), and the like. 1In addition,
the form of the semiconductor apparatus that is obtained by performing
the encapsulating molding process using a resin composition for
encapsulating a semiconductor and then the separating process
20 includes aMAP-type ball gridarray (BGA), a MAP-type chip size package
(CSP), a MAP-type quad flat no-lead (QFN), and the like.
[0065]
The semiconductor apparatus encapsulated by a molding method,
such as the transfer molding, is mounted on an electronic device and
25 the like as it is or after being completely cured at a temperature

of approximately 80°C to 200°C for a time of approximately 10 minutes

to 10 hours.
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[0066]

FIG. 2 is an example of a semiconductor apparatus obtained by
the method for manufacturing a semiconductor apparatus of the
invention, and a cross-sectional view showing the outline after

5 collective encapsulating molding (before separation) in a
semiconductor apparatus (MAP-type BGA) in which a plurality of
semiconductor elements mounted in parallel on a circuit substrate
is collectively encapsulating-molded, and then separated. A
pluraiityofsemiconductorelements]_isfixedinparallelonacﬁrcuit

10 substrate 6 through a die bond-cured body 2. BAn electrode pad 5 of
the semiconductor element 1 and an electrode pad 7 of the circuit
substrate 6 are electrically joined through bonding wires 3.
Soldering balls 8 are formed on a surface of the circuit substrate
6 on the opposite side to the surface on which the semiconductor

15 elements 1 are mounted, and the soldering balls 8 are electrically
jointed at the electrode pads 7 of the circuit substrate 6 in the
circuit substrate 6. An encapsulating material 4 is, for example,
formed of a cured resin composition for encapsulating a semiconductor,
and only the single surface of the circuit substrate 6 on which a

20 plurality of the semiconductor elements 1 is mounted is collectively
encapsulating-moided with the encapsulating material 4. Further,
the semiconductor elements are diced along dicing lines 9 so as to
be separated. FIG. 2 shows a semiconductor apparatus after
separation, in which one semiconductor element 1 is mounted on the

25 circuit substrate 6, but two or more semiconductor elements may be
mounted in parallel or stacked.

[Examples]



186 ZE

10

15

20

25

8 16 6L 038 3 oS 351 ES

34

[0067]

Hereinafter, examples of the invention will be shown, but the
invention is not limited thereto.

Meanwhile, a mold for evaluating flow characteristics and a
resin composition for encapsulating a semiconductor which are used
in the examples will be hereinafter shown.

[0068]

(Mold for evaluating flow characteristics)

A mold for evaluating flow characteristics according to the
invention as shown in FIG. 1 (hereinafter alsoc referred to as the
“flat flowmold”): amold for evaluating flow characteristics in which
the minimum distance from the cross-sectional center of gravity to
the outline in the cross-sectional shape of the flow path is 0.1 mm
(the cross-sectional shape of the flow path is a 5 mm-wide and 0.2
mm-high rectangular form), and the flow path has a spiral shape.

Amold formeasuring spiral flow as defined in ANSI/ASTM D 3123-72
(hereinafter alsoc referred to as the “spiral flow mold”): a mold for
evaluating flow characteristics in which the minimum distance from
the cross-sectional center of gravity to the outline in the
cross-sectional shape of the flow path is 0.7 mm (the cross-sectional
shape of the flow path is a semicircular form having R1.6 mm (RO.63
inches), and the flow path has a spiral shape.

[0062]

(Resin composition for encapsulating a semiconductor)

The respective components as shown below were blended at the
blending ratios as shown in Table 1, mixed using a mixer, kneaded

at 95°C for 8 minutes using heat rolls, furthermore, cooled, and then
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crushed so as to obtain a resin composition for encapsulating a

semiconductor.

[0070]
(Epoxy resin)
5 Epoxy resin 1: phenol aralkyl-type epoxy resin having a
biphenylene skeleton represented by the following formula (1)
(manufactured by Nippon Kayaku Co., Ltd., product name: NC3000P,

softening point: 58°C, epoxy equivalent: 273)

OCH,CHCH, OCH,GHCH,
N/ .

e, —0)~<0O)—ox, )

10
[0071]
Epoxy resin 2: biphenyl-type epoxy resin having a compound
represented by the following formula (2) as a main component
(manufacturadbyJépanEpoxyResinsCo.,Ltd.,productname:YX—4000,

15 epoxy equivalent: 190, melting point: 105°C)

CH, CH,
CI—{Z—CH—CHZO @ @ O—CH,—CH—CH, (2)
o No”
CH, CH,
[0072]

20 (Phenol resin-based curing agent)

Phenol resin-based curing agent 1: phenol aralkyl resin having
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a biphenylene skeleton represented by the following formula (3)

(manufactured by Meiwa Plastic Industries, Ltd., product name:

MEH-785155, softening point: 107°C, hydroxyl group equivalent: 204)

OH OH
@ CHZM CH, @ H (3)

n

[0073]

Phenol resin-based curing agent 2: phenol aralkyl resin
represented by the following formula (4) (manufactured by Mitsui
Chemicals, Inc., product name: XLC-LL, hydroxyl group equivalent:

10 165, softening point: 79°C)

CH, CH, -H (4)

[0074]
15 (Incrganic filler)
Spherical fused silica 1 (average diameter: 6 um, coarsen powder

of equal to or more than 24 pm removed using a sieve)

[0075]
(Curing accelerator)

20 Curing accelerator 1: triphenyl phosphine
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[0076]

Curing accelerator 2: curing accelerator represented by the

following formula (5)

[
Ph — T+ (5)
Ph
. OH

[0077]

Curing accelerator 3: curing accelerator represented by the

fellowing formula (6)

10
® 0\@/0
Ph,P S
o~ | ™0 (6)
[0078]
(Coupling agent)
15 Silane coupling agent 1: N-phenyl-y-aminopropyl trimethoxy

silane (manufactured by Shin-Etsu Chemical Co., Ltd., product name:

KBM-573)

[0079]
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(Cther additives)

Carnauba wax (manufactured by Nikko Fine Product Co., product
name: Nikko Carnauba)

Carbonblack:(manufacturedbyDﬁIsubishiChemicalCorporation,
product name: MA-600)

[0080)]

The obtained resin compositions for encapsulating a
semiconductor were evaluated by the following method, and the results
are shown in Table 1.

Evaluation method

Flat flow: the resin composition for encapsulating a
semiconductor was injected into the mold for evaluating flow
characteristics (the flat flow mold) using a low-pressure transfer
molder (manufactured by Kohtaki Corporation, KTS-15) under
conditions of a mold temperature of 175°C, an injection pressure of
6.9 MPa, and a pressurization time of 120 seconds, and the flow
distance from the start point to end point of the flow of the resin
composition for encapsulating a semiconductor was obtained as a flow
length. The units were cm.

[0081]

Spiral flow: the resin composition for encapsulating a
semiconductor was injected into the mold for measuring spiral flow
(the spiral flow mold) using a low-pressure transfer molder
{manufactured by Kohtaki Corporation, KTS-15) under conditions of
a mold temperature of 175°C, an injectien pressure of 6.9 MPa, and
a pressurization time of 120 seconds, and the flow distance from the

start point to end point of the flow of the resin composition for
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encapsulating a semiconductor was obtained as a flow length. The
units were cm.
[0082]

Gel time: the resin composition was mixed on a hot plate at 175°C,
andeatimenecessaryfortheresincompositiontx;becuredwasn@asured.
The units were seconds.

[0083]

Narrow path filling properties: after an article having 36 flip
chips (chip size: 10 mm x 10 mm x 180 pum-thick) having a soldering
bump height of 35 um (3 chips (vertical) x 3 chips (horizontal) x
4 panels) mounted on a MAP substrate (substrate size: 60 mm x 250
mm x 230 um-thick) was installed at the bottom mold of a mold having
as many substantially oblong cavities (width 50 mm x depth 50 mm x
height 350 ym) as in 4 panels in the top mold, the flip chips mounted
on the MAP substrate were collectively encapsulating-molded with the
resin composition for encapsulating a semiconductor using a
low-pressure transfer molder (manufactured by TOWA Corporation)
underconditionsofeamoldtemperatureof175°C,aninjectionpressure
of 9.8 MPa, and a curing time of 120 seconds, and then separated so
as to obtain a semiconductor apparatus (the package size was 15 mm
x 15 mm, and the thickness at the resin-encapsulated portion was 350
um) . At this time, the thinnest portion of the flow path for the
resin composition for encapsulating a semiconductor was a bump
portion between the substrate and the chip, and the cross-sectional
shape thereof was 10 mm wide and 0.035 mm high. With respect to 36
semiconductor apparatuses obtained, the filling properties were

confirmed using an ultrasonic imaging apparatus (manufactured by
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Hitachi.Construction&ﬂachinery'Co., Ltd., FineSAT). A case in which
all semiconductor apparatuses were fully filled was determined to

be 0, and a case in which even a single semiconductor failed to be

filled was determined to be X.
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CLAIMS

1. Amold for measuring flow characteristics which is used to measure
the flow characteristics of a resin composition, which is a
measurement subject, by injecting the resin composition into a flow
path provided in the mold,

wherein the minimum distance from the cross—sectional center
of gravity to the outline in the cross-sectional shape of the flow
path is equal to or more than 0.02 mm and equal to or less than 0.4

mm.

2. The mold for measuring flow characteristics accerding to Claim

1,

wherein the flow path is a spiral-shaped flow path.

3. The mold for measuring flow characteristics according to Claim

wherein the cross-sectional shape of the flow path is a

rectangular form, a trapezoidal form, or a semicylindrical form.

4. The mold for measuring flow characteristics according to Claim

wherein the maximum width (w) and the maximum height (h) in the

cross—sectional shape of the flow path have a relationship of w 2

h.

5. The mold for measuring flow characteristics according to Claim



CLAIM5S 1. Arnold for measuring flow characteristics which is used to
nmeasure the flow characteristics of a resin conposition, whichis a5
measur enent subject, by injecting the resin conposition into a flow

path provided in the nold, wher ei #3t he mi ni num di stance from
the cross-sectional center of gravity to the outline in the
cross-secgtional shape of the flow path is equal to or nore than

0.02 mm ardd equal to or less than 0.4 10 mm 2. The nold for

measuring flow,characteristics according_ to Claim1, wherein the flow
path is 2 spi F&e-r?ﬁ&pﬁgeﬁ?adww .elggt Ot fherRECRBraeFbi oRvhsitanRy of the

| ow characteristics accarding to Claim1, wherein the
]::rgss-se 'Ogngf‘%éhja?)ee%]fa%t he ‘%Fdwrp%ttll?apsba()?é@% amguedapal gignom less than
trapezoidal, form or a semcylindrical form 4. The nold for _
measur i ng'fBI BW:characteristics according to C ai mwherein t he maxi num
Wi dth5(w) and the maxi num height (h) in the cross-secti onal
shape” of the flow path have a relationship of w 25h. 43 4,
wherein the maxi num hei ght of the cross-sectional s'hape of the flow .
path is Bquall® devhd fFvremeRarT ONOSE hew arith s ritst iors kessrtihag fo8Claim

mm 5

I
wherein the maximum width of the cross-sectional shape of the
flow path is equal to or more than 0.5 mm and equal to or less than

10 10 mm.

7. A method for measuring flow characteristics comprising:
a process in which a resin composition, which is a measurement
subject, is injected into the flow path of the mold for measuring
15 flow characteristics according to Claim1l, and made to flow in a single
direction; and
a process in which a flow distance from a start point to an end

point of the flow of the resin composition is obtained as a flow length.

20 8. The method for measuring flow characteristics according to Claim
7,

wherein the process in which the flow distance is obtained as

the flow length is carried out using a low-pressure transfer molder

under conditions of amold temperature of 140°C to 190°C, an injection

25 pressure of 6.9 MPa, and a pressurization time of 60 seconds to 180

seconds.



6. The nold for neasuring flow characteristics according to C aim 4,
wherein the maxi mum w dth of the cross-sectional shape of the flow

path is equal to or nore than 0.5 nm and equal to or |ess than 1010

mm 7. A method for measuring flow chaf4cteristics conprising:

a process in which a resin conposition, which is a nmeasurenent

subj ect, g S 4nj tnfo. the fl.ow path aof the nol.d for _neasuring 15 .
flow char éct%%gﬁgg %é(:%:olrn Y 8 O TRt gﬁﬁ‘pﬁﬁ&glPB fPeweRRagsulating
single dir Lon. .an a process in which a flow distance froma
start po%n?gtngggﬁdléﬁgoﬁbi ﬁ?mﬁf?}fégf | ow of the resin conmposition is

obtained as a flo lEn’?t . 2(% 8. The nethod for neasuring flow
characteri sti Cgvgﬁ}a Lo} ‘ﬁ&hteo &Py pharacteristics gfn? tesipy 6eBResSihion by
whi ch thf flow di stance is obtained as the flow |l ength is carried out
using a 8&‘}5‘%’%‘%‘%‘3 &4 PEASFEF NGl R ChAgerteshatiFrsrrcetrdinmite Claim 7,
terrpgature of 140C to 190C, an injection 25 pressure of 6.9 MPa, and

a pressurizat VBRTEI et F 605 Wb RO SIF 1080 ifedon@sin gampgsininet Rod
for inspecti ng a resin conposition for encapsul ating a sem conduct or,
conpr i si figeapsulating 2 wemirprdiciarowasar act eristics of a resin
conposition by the nethod for nmeasuring flow characteristics

accordi ng to TRHIRSES 1n whighénei Alete aragimofomtposicsiioncospasiesém for
conposi tion for_ encapsul ati ng a sem conductor, and a process in
whi ch t h@n¢&R%H 1 ahit SoBerieondsichocohpastaswred doreacapsdhiat iingection
sem conductor is neasured for a product inspection of the resin

conposi tPbiheore et gpgbat £ hgnd weancapsutabing bheewviadareidd d1S the value
conpared with a previously specified product standard, and whether a
pasglor Bs fampairsddet @ aipred iigislncspeedt ied Brolutesd te e MOShhE Whether
for encapsul ating a sem conductor which includes (A) an epoxy resin,

(B) a phenwsss esi e basidd icudetg ragertd, 1350 6r1adetdnorganic filler, and
(D) a curing accel erator, wherein the flow | ength neasured by
injecting the resin conposition for encapsul ating a sem conduct or

into the flow path in the nold for neasuring flow characteristics

accor di iy 1 0 ACiraistim1chapgbsgt fospisal esbapesh {1 oy Ratdbnmidiductor which
cross-sectional shape of which
includes (A) an epoxy resin, (B) a phenol resin-based curing agent,
15 (C) an inorganic filler, and (D) a curing accelerator,
wherein the flow length measured by injecting the resin
composition for encapsulating a semiconductor into the flow path in
the mold for measuring flow characteristics according to Claim 1
having a spiral-shaped flow path, the cross-sectional shape of which
20 is substantially a 5 mm-wide and 0.2 mm-high rectangular form, using
a low-pressure transfer molder according to the method for measuring
flow characteristics according to Claim 7 under conditions of a mold
temperature of 175°C, an injection pressure of 6.9 MPa, and a
pressurization time of 120 seconds is equal to or more than 50 cm,

25 is provided.

11. The resin composition for encapsulating a semiconductor



20 is substantially a 5rmw de and 0.2 nm hi gh rectangular form

using a |l ow pressure transfer nolder according to the nethod for
nmeasuring flow characteristics according to Caim7 under conditions

of a nold tenperature of 175C, an injectPon pressure of 6.9 MPa, and

a pressurization tinme of 120 seconds is equal to or nore than 50 cm

25 is prawy . A5 a r. di to daim10, wherei n, when L1

i ndi cat e% tc%e Ingwéloeﬁgfgﬁgnggéured by injecting the resin conposition
for encapsul at | sem conductor into the flow path in the nold for
measuri ng 1 oV ENSIReTBIbEr dOCAERERal Y 08 T TeRaUFA] By Lhiecting
spiral -st&%%ejgegi ow pat h.tt he cross-sectjonal shape of which is
substantially & %%?5%8& afa G2 G F G aripierendighorusig the flow
| ow pressure transfer | der _according to the nethod for neasuring

f1ow chaPSSﬁéﬂ EF?&D QF BFAGE S8 THGW FharrieteBbHat a5 arsobling ol Glaim
tenperatyre of 175C,. an injection pressure of 6.9 MPa, and a 10

pressuri EJHV&I?% ? P 5P LT5dopeddndy Pakl, the er et secttinanall shaperdgtwhich
measured, by injecting the resin conposition for encapsulating a

seni conduEt P RY B ¥R parvideaand G F vr-hbaburéatrrspileal fhkow using
which is defined in ANSI/ASTM D3123-72, having a spiral-shaped fl ow

pat h, anf 1HERECEILSEFPBRART Sivdpeicabtdhng S atbemairalfar mdwmnering
15 havi ng aradius of RL . 6 mn, using a | owpressure transfer

nol der uhdeY EoHddtigHS tdicsaampbtdirgper Glate DlndE5CG omd t Tjres bifoa mold
pressure of 6.9 MPa, and a pressurization time of 120 seconds, the

f ol | owi nEePRe & are 0025124 C,2Girs isdtdctfiioad pré2sutheoresi B @PAPOshAI N
for encapsul ating a sem conductor according to Cl aim 10, wherein the

f I oWQ engr@sserbeptalon dioe obri@d basoffissrandien A ieasss edebflow length
injecting the resin conposition for encapsul ating a sem conduct or

into then¢dowredthy iimtdwm: ing d:hfe()l’rel%ﬁ_alsld:binp@sﬁkQ%CE@fa§h§£%§@i§§ing a
according to Caim1l which has a spiral-shaped flow 46 path, the

cr 0ss- sestihonaidishtape ioftonhi £how paabshaatnald o REEEWE g8 and & R £1 oy,
mm hi gh rectangular form using a | ow pressure transfer nolder

accor di nghich tikedatt hed ifroRNBRABSTIINY 3fibgwrohay ISk '

to Claim?7 under conditions of a nold tenperat u%?rggg al%%%?aﬁcgﬁégé@glow

path, and the cross-sectional shape of which is a semicircular shape
15 having a radius of R1. 6 mm, using a low-pressure transfer molder under
conditions of a mold temperature of 175°C, an injection pressure of
6.9 MPa, and a pressurization time of 120 seconds,
the following formula:
0.25L; £ I,

20 is satisfied.

12. The resin composition for encapsulating a semiconductor
according to Claim 10,
wherein the flow length is equal to or more than 60 cm when
25 measured by injecting the resin composition for encapsulating a
semiconductor into the flow path in the mold for measuring flow

characteristics according to Claim 1 which has a spiral-shaped flow



5 an injection pressure of 6.9 MPa, and a pressurization time of 120
seconds. 13. The resin conposition for encapsul ating a sem conduct or
according to Caim 10, 1Owherein the flow length is equal to or nore
than 80 cm when measured by injecting t4é& resin conposi tion for
encapsul ating a seniconductor into the flow path in the nold for

measurin 10 SIARIAR cor di n m 1 which has a

spiral - s%a%ed%ﬁ%\%&%a %hel%?ilﬁgss aspech 3 qéﬁﬁp%u l“WrﬁWWa@ S mm- Zlde
subst ant i_g] e recta ar form using

| ow pr essur e t f ans; e‘i"'gﬂ %Ctag%g?ﬁl %Hf‘b ‘T‘angre? E%EJIW%?U§r§|S§eI
fl ow cha ristics.acco under conditions

t enper at {ijnr%gtd% %gﬁrdéﬂg #I ]21?? %%%g%n@fas@@%§ loynghgracteristics
pressuri %atl 0 120 seconds. 20 14. Amethod for manufacturing

a seni cof %%%'%g‘%%?&ﬁer? ESRgRTT iRz tions ofemadsht ampega e of 175°C,

| di Qne. or. te sem conductor el enents stacked or nmounted in
ggr al gl aSnlanggi’jOIFr%‘ﬁ%s%fredQﬁ Pedi 1PaubdRd &t @URRAUTY Zditd opaliime of 120
portion, usi ng the resin conposition for encapsulating 25 a
seni condiEE8PEccording to d ai m 10, wherei n the sem conduct or
apparatus has a narrow path having the m ni num hei ght of equal to or
nore than 0.01 nmand equal to or less than 0.1 mm

13. The resin composition for encapsulating a semiconductor
according to Claim 10,

10 wherein the flow length is equal to or more than 80 ¢m when
measured by injecting the resin composition for encapsulating a
semiconductor into the flow path in the mold for measuring flow
characteristics according to Claim 1 which has a spiral-shaped flow
path, the cross-sectional shape of which has substantially a 5 mm-wide

15 and 0.2 mm-high rectangular form, using a low-pressure transfer
molder according to the method for measuring flow characteristics
according to Claim 7 under conditions of a mold temperature of 175°C,
an injection pressure of 6.9 MPa, and a pressurization time of 120
seconds.

20
14. Anmthodfornmnufacturimgasemiconductorapparatuscomprising:

encapsulating and molding one or more semiconductor elements
stacked or mounted in parallel on a lead frame or a circuit substrate
having die pad portion, using the resin composition for encapsulating

2> a semiconductor according to Claim 10,

wherein the semiconductor apparatus has a narrow path having

the minimum height of eqgual to or more than 0.01 mm and equal to or



less than 0.1 mm.
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