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SF-1203 1 DESCRI PTION SEM CONDUCTOR SEALI NG RESI N
SHEET AND METHOD FOR MANUFACTURI NG SEM CONDUCTOR
SEBEVIOGE USI NG THE SAME 5 Technical Field [0001] The
present invention relates tq a sem conductor sealing
resin sheet and a nethod for manufacturing
resin-sealed sem conductor devices using the sane. 10
Background Art [0002] Many sem conductor devices are
used in a packaged forbESCRIWhi@h a sem conduct or
el ement mounted on a circuit substrate 15 is sealed

SEWICONDESTOR AsARr NERASEN T E ALK B UGB ?@Mﬁﬁﬂ@ﬂ@@@ﬁm@
el enent, there has generally been used a nethod in

SEMib@ﬁD@c'r%ﬁd g‘if%_@ﬁ bgzﬁeeﬁggt Egﬂiqﬁ' a TAB tape or the

with a device nounte reon is fixed in a
nDId and a nelted resinis injected to the nold 20
and solidified therein to seal . However, this nethod
limtation in manufacturing a t hi n-wal | ed

Teﬁge&aaé F¥Rild is because a nold with high precision

in the thickness is difficult to make, and even
[0PR&lgh such a nold can be produced, the fine

structures (circuits, wires and the |like) of a device

may Dee Plrel203 invention relates to a semiconductor sealing

resin sheet and a method for manufacturing resin-sealed

semiconductor devices using the same.

Background Art
[0002]
Many semiconductor devices are used in a packaged form

in which a semiconductor element mounted on a circuit substrate

1s sealed with resin.

As a method for packaging a semiconductor element, there
has generally been used amethod in which a lead-frame (a sheet
metal, a TAB tape or the like) with a device.mountéd thereon
is fixed in a mold, and a melted resin is injected to the mold
and solidified therein to seal. However, this method has a
limitation in manufactu;ing a thin-walled package. This is

because amoldwithhigh precision in the thickness isdifficult

- to make, and even though such a mold can be produced, the fine

structures (circuits, wires and the like) of a device may be




10

15

20

2 damaged by flow pressure of the resin that is

injected into a narrow space. Further, with resin
sﬁgiéb g using a nold, small-lot production and

“production require nolds wth conparable

quality, so that the productizon cost of the nold 5 is
concerned about in small-lot production. [0003] For

t hese reasons, there has been proposed a nethod for
dsealigg a gfniconductor elenent with a resin sheet in_
praged By altl Rressurerobxbipl s Pattdmt Docdmgmcted into
di scl oses "a nethod for manufacturing a sem conductor
aphkekag¥ FRragki-chiarskai-condobt orsiel ereitingoustied enmeld,
circuit substrate having a wiring pattern and the
swahhetot ngredntt bbnt fed whas g pediEf Tband ddiere molds with
sem conductor elenent are sealed with resin, wherein a

- co@ShPalbel ?u@PPH/?ds&) Nt 13k AUt d 4 ACGH dange W e 014

the size of the sem conductor el ement on the surface

: of r p e LN accordance with
l?h%@%ﬁgﬁﬁe%?£§%égs£ﬁi%%% %c?%# ﬁg %ﬁ%ﬁ%?nthe resinis
[§§§§§d in accordance with the nmechanical strength of

e sem conductor elenment and the connecting part; 20

the sem conductor elenment and the nelted resin are

al i griétF *eS&dFa3EPRE- t Heehodias brenoprehesefiramathod for

substfrate and the base tape; a given pressure is
Seipplied toeniwerdiged alegiantand ttthe  reerinceheedt an place

el ement to enbed the sem conductor elenent into the

~ofiel tedld esin, thereby sealing the seni conductor

el enent SF-1203
For example, Patent Document 1 discloses "a method for

manufacturing a semiconductor package in which a semiconductor
element mounted on a circuit substrate having a wiring pattefn
and the connecting part of the wiring pattern and the
semiconductor element are sealed with resin, wherein a resin
is applied in an amocunt in accordance with the size of the
semiconductor element on the surface of a base tape to form
a pattern in accordance with the shape of the semiconductor
element; the resin is melted in accordance with the mechanical
strength of the semiconductor element and the connecting part;
the semiconductor element and the melted resin afe aligned by
adjusting the positions of the circuit substrate and the base
tape; a glven pressure is applied to the aligned resin and the

semiconductor element to embed the semiconductor element into

the melted resin, thereby sealing the semiconductor element
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3 and the connecting part w thout being damaged".
Pat ent Docunent 1 described an uncured thernosetting
Sﬁg;gx resin as the resin used for sealing. [0004] 5
vgr, the foll owi ng problenms have been found in
sealing with such an uncured3epoxy resin as descri bed
above. (1) In a nounting nethod as referred to a
flip-chip mounting nethod, a chip and a circuit

S bﬁ%%gte are connected through solder balls fornmed
2B tHE URRRRSGHFAge DoE hélehPpt beinsi sdaaaedht i ngatent

nmet hod, the side surface of the chip is at al nost
Decghent ghglasatiitied ko ohreouetl Shbshoatetphanspothatesin as

is, the chip is protruded al nost perpendicularly out
thé téeicinsedtfsnbstésnieg. pl ane. Even though a

sem conductor elenent is enbedded in nelted resin by
[¢hes et hod of Patent Docunent 1 above, the 15

rectangul ar part (around the |legs of the chip) is not

Full yyofddded with i i d formed, To, .
R o s n%%uff%’itigioéﬁﬂ@,Sfﬁ%i’és)rl%ﬁ@%%%ué%er%e found in

J . nbedded in th [ t high
oS By A ehele 2 L oSl B NN 4 e,

%pﬁ{y to the nelted resinin a fluid state, and the 20
(Yo anBGERSANEI BRERP N3y tRL R dd i Tpiesshie meunting
excessively applied. (2) Ina nounting nethod as
metdyaskr éd chapaaire-biorelling sunattiate amet hodpeanelCthrough
chip and a circuit substrate are connected wth
scexiareirelly. st Abnmgdl ch wieeandEhe ngdad Wb FESha®hRE  In this
def ormed or SF-1203
mounting method, the side surface of the chip is at almost right
angle with the circuit substrate plane, that is, the chip is
protruded almost perpendicularly out of the circuit substrate
plane. Even though a semiconductor element is embedded in
melted resin by the method of Patent Document 1 above, the
rectangular part (around the legs of the chip) is not fully
filled with the resin and voids are formed. To fill the resin
sufficiently, the semiconductor element may be embedded in the
resin at high pressure. However, high pressure is difficult
to apply to the melted resin in a fluid state, and the
semiconductor element may be damaged if pressure is
excessively applied.
(2) In amounting method as referred to a wire-bonding mounting

method, an IC chip and a circuit substrate are connected with

extremely thin gold wires. The gold wires may be deformed dr
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4 broken even by slight external force. In the
af orenenti oned nethod of Patent Docunent 1, it is
Sggi%ﬁ%bed that a sem conductor elenment is enbedded in
ed resin, sealing the sem conductor elenment and
the connecting part wthout % bei ng danaged. However,
with the uncured epoxy resin specifically disclosed
in Patent Docunent 1, if used alone, the nelt
g#ogertles thereof are difficult to control to be -
Do LRR e W hivper iddigex tranadx arpre, wherfhihe fokengntyoned
of the nelted resin becones too high, the resin also
negih@sest | e et ofvenngartt s lheyohd partdeshensed that a
necessary, causing fouling or defective appearance of
s ¢thiecaediceor @ diien e erbaridieariana hdecdd U."é@ltny Qbaling
the nelted resinis too low, the gold wire may be

'1jQ§fQéﬂﬁgoﬁﬁugﬁgke%lQ%E%Eed%ﬁpqgg§d %Qgpﬁﬁsbgrt without

Pat ent Docunent 1: Japanese Patent

47/ sclosure of the
Inventlon%%¥%gle§%RFgéé§ Sgﬁ 5xtH% TRVEht iSRxY Tresin
000 rese t|on whi ch has been nade
HAT T ek G AT ondd HBBges Lone,

has as an objectlve to prOV|de a sem conduct or
the 19y PR $r et thereohhetd Adffyondti sof opmedol nto be
sealing a flip-chip bonded device and neither

widdtisr mapropenorabyeak dyer esaralsedwhenwiiest livldiesl bfigthe
a SF-1203 5 _

melted resin becomes too high, the resin also diffuses into

other parts beyond parts where necessary, causing fouling or
defective appearance of the device. On the other hand, when
the fluidity of the melted resin is too low, the gold wire may
be deformed or broken before embedded in the resin.

Patent Document 1: Japanese Patent Laid~Open Publication No.

251347/1999.

Disclosure of the Invention
Problems to be Solved by the Invention
[0005]
The present invention, which has been made in view of

the conventional art as mentioned above, has as an objective

to provide a semiconductor sealing resin sheet with which no

void is formed in sealing a flip-chip bonded device and neither

deformation nor breakage is caused to. wires in sealing a
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Wi re- bonded device, and a nethod for manufacturing

sem conduct or devices using the resin sheet. Means for
0 ¥h 99 the Problens 5 [0006] The main aspects of the

present invention to solve these problens are as

follows: [1] A semiconductor®sealing resin sheet

conposed of a supporting sheet and a sealing resin

| ayer releasably 10 |am nated on the supporting

_sheet rei,n_the sealing resin_|ayer has a _
V”ﬁﬁ%?ﬁ%%%? inaeKFSEertf?“?heaseEPFHereé?ﬁfIa?éPUfaCturlng
before thernosetting has an el astic nodul us of 1.0x103

S§iy CONBICIFT ML BHEE R WEIRY Wik o5t 340 s8hel0C of 100 to
200 Pa-s, and the tinme required for the nelt
viscosity to reach its 15 m nimum value is 60 sec or
| ess when the sealing resin |layer before

Medrey magetddingiriss kepteradblamgonst ant tenperature of

120C; [2] The sem conductor sealing resin sheet
[obesgribed in [1], wused for sealing a flip-chip bonded
device or a wre-bonded 20 device; [3] A nethod for.

MANULAELYL G SRINGOBIUGL O, daulges,  EOMPLLSING 38180 o

inwhich acircuit su €W a

chi.p_nmounted thereon is prepared; the circuit
pg?%&?@ﬁa@&% &% éﬁﬁﬂ?ﬁ%he surface of the sealing resin

| ayer SF-1203 6 in the sem conductor sealing resin
[ldheef FREEFGPYHGHPY 1Pepding resin sheet composed of a

supporting sheet and a sealing resin layer releasably
laminated on the supporting sheet, wherein the sealing resin
layer has a thermosetting property, the sealing resin layer
before thermosetting has an elastid modulus of 1.0x10% to

1.0x10° Pa and a melt viscosity at 120°C of 100 to 200 Pa-s,

and the time required for the melt viscosity to reach its

minimem value is 60 sec or less when the sealing resin layer

before thermosetting is kept at a constant temperature of

120°C;

[2] The semiconductor sealing resin sheet described in [1],

used for sealing a flip-chip bonded device or a wire-bonded

device;

[3] A method for manufacturing semiconductor devices
comprising a step in which a circuit substrate with a
semiconductor chip mounted thereon is prepared; the circuit

substrate is heated; the surface of the sealing resin layer
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enbedded i n concavo-convex parts and gaps on the
sem conduct or - chi p-nounted- surface of the circuit
u?g prate and after the surface of the sealing resin
ayer~is brought 5 into contact with the surface of
the circuit substrate and thén the sealing resin
layer is thermally cured; and [4] The nethod for
manuf act uri ng sem conductor devices described in [ 3],
. wherein the sem conductar chip,is nounted on _
e e R O 4 i PeRiLp BBRBECOFBFRIBRd i 411 s
10 wire-bonded form Effects of the Invention [0007]
criped@e@seRt | NEAMER oA pPOVEdes Pardeni conducuepsseabi ngthe
15 resin sheet with which no void is fornmed in sealing
s e ¢opdiedi pr - dohotadoueve d esentk oei dherm defiaotEt enbBekate
di sconnection is caused to wires in sealing a

- and refhondad: dawtise Y dad nd Qfes@f“lfa%tﬂ”l'sngrought

sem conduct or devices using the resin sheet.

lrptfc?%%ﬂﬁ:ab‘ﬁvﬁf‘@l‘l @R CaN-£QRL rdpld%g 19 TR QU Qgrégg and then

gquality 20 and product|V|t sen1conduc

[ r 08 hows a
tlggen?e%:%r?@? tﬂoéfgjs% egr ke ﬁ:&g%lﬁ%;ef&e LS ‘?? 7%§SF 1203
present |nvent|on FIG 2 shows a step of a

‘Hanu?f UPFhgeTetittd RaPEF RREUESNEhS empqanaictor  devices

I nve_ntl on.
described in [3], wherein the semiconductor chip is mounted

on the circuit substrate in a flip-chip bonded form or in a

wire-bonded form.

Effects of the Invention
[0007]

- The present invention provides a semiconductor sealing

resin sheet with which no void is formed in sealing a flip~chip

bonded de%rice and neither de-formation nor disconnection is
caused to wires in sealing a wire-bonded device, and a method
for manufacturing semiconductor devices using the resin sheet.
The pﬁ:esent invention can contribute to improving the quality

and productivity of semiconductor devices.

Brief Description of Drawings
{0008]

FIG. 1 shows a semiconductor sealing resin sheet relating to




to the ‘5 present invention. Description of the
Sﬁyfgggs [0009] 1 . sem conductor sealing resin sheet
10 supporting sheet 3 sealing resin |ayer 10 ..
circuit substrate 11 senicdnductor chip 12 sol der
balls 15 13 adhesive resin 14 ... wires 15 adhesive
resin Best Mode for Carrying Qut the Invention 20
0010] _The present invention will be specifically
téﬁqﬁ%é?%ﬁF g%Y%ﬁ&%@?h reference to drawi ngs. As shown
in FIG 1, a sem conductor sealing resin sheet 1
FI& & PR§VEoat heshrafs eénpannfartisanpsriedhpd sl affing to the
supporting SF-1203 8 sheet 2 and a sealing resin
rreseit Jinetwhbabl y | ami nated on  the supporting sheet
2. The supporting sheet 2 and the sealing resin |ayer
Fi[:é;h.vviﬂ lsgohre expt &b ref ar apeckicvakynhehothod reuppald itBdthe
eet 2"

5 present invention.

! FIG 3 shows a step of a manufacturing met hod rel ating
|
|

Description of the Symbols

[00092]

1 .-+ semiconductor sealing resin sheet
10 2 +++ supporting sheet

3 +++ sealing resin layer

10 +++ circuit substrate

11 -+ semiconductor chip

12 +++ solder balls
15 13 +-- adhesive resin

14 ++% wires

15 +++ adhesive resin

Best Mode for Carrying Out the Invention
20 [0010]
The present invention will be specifically explained
below_with reference to drawings.
As shown in FIG. 1, a semiconductor sealing resin sheet

1 relating to the present invention is composed of a supporting




Films used as the supporting sheet 2 in the resin
sheet 1 include, for exanple, a polyethylene film a
Spg#g@gopylene film a polybutene film a
pol'ybut adi ene film a polynethylpentene film a
pol yvinyl chloride film a vényl 10 chloride copol yner
film a polyethylene terephthalate film a
pol yet hyl ene naphthalate film a pol ybutyl ene
terephthalate film a polyurethane film an .
S%?%Ellg';nae@ ihyICHCR DR FiN hevEr 3 siedmecabdyi Aariipated on
an ethylene/ (meth) acrylic acid copolyner film an
TR nsreirey thed n§eeeyl At e ester copolymer film a 15
pol ystyrene film a polycarbonate film a polyimde
fil mTtee shbporbingsiiedt bramadhicheekl kg A did Mhyer 3 will
cross-linked thereof may also be used. Further, a

bd asmpled atkd | feapder ead] faye he, . used. Furthernore,

these filnms each may be a transparent film a col ored

5 rdiddpaian ipaguefilm 20 In the method for
manuf act uri ng sem conduct or devices relating to the

resent; i ion,..as descrihed later, . the  supportin

gheet%q%ﬂasr]n}égtgﬁeggeta}?el ﬁg’plpé’gitﬁqgaﬁ Fes ard's eeg?éBPysgeet
1 l.am.nated _so that the sealing resin layer 3 in

PR nGOENBRETP 2¢ ¢ o B GGG & lifo Bheolypropylene

chip-mounted surface of a circuit SF-1203 9
fidgbst rat e PoRPUNENE pufbbse, ia isolEsitadienthatfiflne a
surface tension of the surface, of supporting sheet

pod yretaty loemttactes £idint,h & e lsealri g ¢l midayeris, he viny?
preferably 40 mMNVmor |ower, nore preferably 37 n'm

10 chaprieMetoppariiegulrar iy §r§6§$69h¥l§§e5tm%@lﬁai9¥\§rfilm,
Such a filmhaving a | ow surface tension can

a polyethylene naphthalate film, a polybutylene terephthalate
film, a polyurethane film, an ethylene-vinyl acetate film, an
ionomer resin film, an ethylene/ (meth) acrylic acid copolymer
film, an ethylene/ (meth)acrylate ester copolymer film, a

15 polystyrene film, a polycarbonate film, a polyimide film, a
fluoro resin film and the like. A film cross-linked thereof
may also be used. Further, a laminated film thereof may be
used. Furthermore, these films each may be a transparent film,
a colored film or an opaque film.

20 In the method for manufacturing semiconductor devices
relating to the present invention, as described later, the
supporting sheet 2 and the sealing resin layer 3 are releasably

laminated so that the sealing resin layer 3 in supporting sheet

2 can be transferred to the chip-mounted surface of a circuit
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be obtai ned by selecting a material as appropriate, or
by performng release treatnent in which the film
gL e is coated with a rel ease agent such as
siTicone resin or alkyd resin. 10 [0011] The
t hi ckness of the supporting 8heet 2 is generally from
10 to 500 pm preferably from 15 to 300 pm
particularly preferably from20 to 250 pm "Sealing
Resin Layer_ 3" 15 The sealing resin |layer 3 has a
SRR TRISEY ¢ R B oBerisPo S L Lpkt (90 "Ha® BaF L ghe sur face
- properties upon heating environnment. The resin sheet
tepsgion e sheseht LpAtent f ofiPROPE Bhersdid gt Usedhph @ontacts
process in which the sealing resin layer 3 is
withhafibeseating témicAiayenodite thrsfidfratcd vl Oantin ewi Lower,
substrate 20 and the chip and the circuit are seal ed

mdne guteifegadle; BGEShN/hayeridwk OPtRirt &1 1y ﬁ%étkﬁggbly 35
0

sem conductor device. In particular, in the ne

mN/@f orenulact ur Engnse nff]\.‘/\lﬁ ?ﬁhlﬂ{sg C?gq)éiwc %ﬁérfglcgt iéglgsggn can

the present invention, scri be ["at

AR UL T S Gl 8

K edded i n concavo-convex Earts,andtggps‘on t he -
PeEHOF ot st &7 atkea ther sut PadBish ISda s face is
resin is brought into contact with the surface of the
cogiteduivd thuBsrrarascangealieAtiall by, sthécosal Fagirest relkyd
layer 3 5 is cured. The surface of the circuit
resgbstrate i s heated at
[0011}
The thickness of the supporting sheet 2 is generally from
10 to 500 pm, preferably from 15 to 300 um, particularly
preferably from 20 to 250 um.
"Sealing Resin Layer 3"
The sealing resin layer 3 has a thermosetting property
and specific rheological properties upon heating environment.

The resin sheet 1 of the present invention is preferably

used in a process in which the sealing resin layer 3 is

_transférred to the chip-mounted surface of a circuit substrate

and the chip and the circuit are sealed by curing the resin
layer to obtain a resin-sealed semiconductor device. In
particular, in the method for manufacturing semiconductor
devices relating to the present invention, which is described

later, a chip-mounted circuit substrate is heated; the sealing
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a tenperature slightly higher than the nelting
tenperature of the sealing resin layer 3 and is | ower
S%bfgoghe curing tenperature thereof, so that the
resin"exhibits an appropriate fluidity. At this tine,
if the sealing resin layer 31Ps 10 softened too nuch,
the resin may becone excessively fluidized and
diffuse into other parts beyond parts where necessary,
causin%_fo l.ing or defective appearance of the device.
T U137 VPfer dFor e TPAPHEI G edeht SFAPERERH: CPREVO- Convex
sealing resin 15 layer 3 before thernosetting has an
PR3 ne! FBEI s toe ah DRTOSunt 8d1sW0xA0SE Pahepsef Baablof the
1. 0x103 to 5.0x103 Pa. The elastic nodulus of the
seselhl g a=Esi nsl hyenglBt i snineasurtedttatwi tA0Ehaddy fce of the
dynam c vi scoel asticity nmeasuring apparatus at a
ciraguenaybstfatl HandVbeantha1ekasthe sOMU U s itheaver 3
sealing resin layer 20 3 before thernosetting is I n

ié'ﬂ%r%ggveTﬁéngﬁrf%ES éfagﬂgg:{féﬂfk %fﬂ%ﬁié%é S5 heated at

unlikely to be detornmed during storage .
tEARSRALt At the .accuracy,in p%g t hi ckness of
« CRABSIARAL anyqot LI PP AR Lt AL A SRS e o
& SF-1203.11 Further, if the seaLingEresin | ayer 3 is
oS Rar 4 n TE5Es st %Y 0 Jat € h 1fo kMEL htpafhodheedcuring
surface, the resin may likely not be fully filled and
tepmeds diee £beredfi waathetp-ehirgs iboadetb tov boeappropriate
wires may likely be deformed or broken in 5 a
flwiide-tyondekk delvisetima, t K& otther sbabihhgi Feshe Sealdme is
resin
softened too much, the resin may become excessively fluidized
and diffuse into other parts beyond parts where necessary,
causing fouling or defective appearance of the device.
[0012]

Therefore, in the present invention, the sealing resin
layer 3 before thermosetting has an elastic modulus of 1.0x10°
to 1.0x10* Pa, preferably 1.0x10% to 5.0x10® Pa. The elastic
modulus of the sealing resin layer 3 is measured at 100°C with
a dynamic viscoelasticity measuring apparatus at a frequency

of 1 Hz. When the elastic modulus of the sealing resin layer

3 before thermosetting is in the above range, the sealing resin

“layer 3 1is wunlikely to be deformed during storage or

transportation, and the accuracy in the thickness of the
sealing resin layer 3 is maintained.

[0013]
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layer 3 is too soft, the sealing resin is excessively
fluidized and may diffuse into other parts beyond
8995%2 where necessary, causing fouling or defective
app ?ance of the device. Therefore, the sealing
resin layer 3 at pressing tolattach to 10 the
chi p-nounted surface, that is, the sealing resin |ayer
3 before thernosetting, is required to have noderate
mel t €$ ertie [0014] . To neet this requirenent, the
mel t SASEEE 1y t H%O%?aiSn%fr?ﬁéns%%Y?ﬁg3ré§|hOPayéFd in
3 before thernosetting is 100 to 200 Pa-s, preferably
PFes3ingtie 2bbaph-s0 thee arsirnrivsdesi syrfatel 20 ofestimemay
sealing resin layer 3 before thernosetting is
1 veabumed bethibl Wyridiied wnsicoel @Stdre Eyrieasis inglip-chip
apparatus at a frequency of 1 Hz. 20 In addition,
babbad tder iseal i019 wiesd  ray ari keafohe d‘élf%rrﬁ%%ebtr' Ego!kén in
kept at a constant tenperature of 120C the

a W%—%%gldfegrdégfcg‘?l tOﬁ”t%(‘eoglc ¥r h%‘nrcﬁagg ihs sm re51n

value 1is 60 sec or | ess, SEeC” or

p [ sec Iess A, sealln
1%&‘3 AL RO Ry e TR Phs S0 B %«w&iw ﬁamldlzed
ereoﬁ%Jr kes time before the whole resin shows
Fredr i Vit dity ebRAT WY ﬁ@ypéﬁrmlaitw@q;@c@ﬁ@gssary,
hlgh. Therefore, when the tenperature is kept
capnsianfosting iar i defeaviatedappheranseosify thfe tdevice.
sealing resin gradually 5 decreases. The sealing
Thegsifiprehonbeescahisg ard dibt rMesedrt BNt pressing to attach to

the chip-mounted surface, thatlis, the sealing resin layer 3
before thermosetting, is required to have moderate melt
properties.

{00%4}

To meet this requirement, the melt viscosity at 120°C
of the sealing resin layer 3 before thermosetting is 100 to
200 Pa-s, preferably is 110 to 190 Pa-s. The melt viscosity
at 120°C of the sealing resin layer 3 before thermosetting is
reasured with a dynamic viscoelasticity measuring apparatus
at a frequency of 1 Hz. |

In addition, when the sealing resin layer -before
thermosetting is kept at a constant temperature of 120°C, the
time required for the melt viscosity to reach its minimum value

is 60 sec or less, preferably 50 sec or less, more preferably

40 sec or less. A sealing resin containing a polymer in the
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property, so that the viscosity increases with tine
due to thernosetting. Here, the tine required for the
S?eié yISCOSIty at 120C of the sealing resin |ayer 3
o Tfeach its mninumvalue is neasured with a dynamc
vi scoel asticity measuring apparatus 10 at a frequency
of 1 Hz. When the surface of the resin | ayer cones

into contact wth the chip-nmounted surface of the
| ayer 3

heat e CII‘C it substrate, , the sealing resin
P, TSR sl S i 6Srey HRGcaPPye Tisin shows
decreases After that, the chip-nounted surface is 15
r%ﬁ?—réteéﬂléd:‘?%ﬂstlem@m ebencibes thapegathirg- bacpres high.
bonded device and a wire-bonded device are expl ai ned
Thystedler ,0008n Rési heppakihgrefia Hdpip-ahigtdondeder it is
device is first explained. Wien a resin sheet is

elpargiendi cyuhar | yipeessed toF 2RcatdAeMA® 2eGRNP gradually
nounted on a heated circuit substrate the viscosity

d I

o M 20D | RUSLE 6808383 | GE8LLYLATLIGe
I - .

s SIOBEESAD SRR LB AR Ao e o

surfac of the_chip is fl ovved SF-1203 13 by pressing

HEIOSFECR T FEAE, 1TRANLRE 6 2 Fasechn PERS VEHFGS ity

and also fills the space around the [ egs of the chip,
2t he? eby fablbe diary s wasi ol aifew 8itds re@sht hes othémun value
~hand, since heat conduction-to the resin away from
mmam@d g tdhed dymdmandy I drerices t el vy seasuty ndoesoiettus
substantial ly decrease before the
at a frequency of 1 Hz.

When the surface of the resin layer comes into contact
with the chip-mounted surface of the heated circuit substrate,
the sealing resin layer 3 is locally heated and the viscosity
locally decreases. After that, the chip-mounted surface is
resin-sealed. As examples, cases for a flip-chip bonded
device and a wire-bonded device are explained below.

[0015]

Resin sealing of a flip-chip bonded device is first

explained. When a resin sheet is perpendicularly pressed to

attach to a chip mounted on a heated circuit substrate, the

viscosity of the sealing resin layer decreases locally only

in the part adjacent to the chip, and it becomes that the chip

is embedded in sealing resin layer 3. In addition, the resin

that is extruded out of the upper surface of the chip is flowed
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sealing resin layer 3 conmes into contact with the

circuit substrate body, the sealing resin layer 3 is
spotogeforned. Wen the sealing resin layer is pressed

to attach to the circuit substrate, anount of the

resin running off fromthe péPiphery 10 of the circuit

substrate is small, whereby the accuracy in the

thi ckness is maintained. In this way, concavo-convex

S nd gaps the circyit_substrate are fully
bﬁ?iaéﬁteesds%l? h%“ﬁeegéee%ﬁ iorf'; nreé_‘% FXFhFen & 16GaErEyase Phethe
sem conductor device is inproved. 15 [0016] Next,
Chiddi PREA 3y B WS esod®a e vizeatrics thepllaidsedf tieahip,
a resin sheet is perpendicularly pressed to a chip
thayan e @ vodnl imchEarmat tém ofi vosdbst rat ehet hehseandy since
resin layer 3 cones into contact with wires at first,

hemtd coneludtscostbytiod e n28ws gaf i+ it theSERi bayeHed aved and

decreases locally only in the part adjacent to theé

heMdeeShe s W & BSy A8 5l mgh%%%laﬂﬁmﬂgdggcfga?%ggfore the

sealing resin layer 3, so that the wres are
naged. t he d,,. heat_ canduction tgq the, .
*Sesin faerSJgE]wa%Qfer”gmﬁ] {:ﬁlgggeépg v(\ﬁorngC ,cl{cﬁTlg&orﬁb‘? retfeult
ubstrate body is del ayed, SF-1203 14 and hence the
SUPEELENTT DS TR Sethiod 1) e eabel barek eleformed.
sufficient. tine is passed after the sealing resin
IS SR InhREatE LAvER t hersHisedahd attifecti tetihe circuit
substrate body. [0017] 5 Further, as the
Suﬁﬁ@ﬂf@jtlﬁenﬁmgﬂed chddieoteaifnl rpaghhp off from the periphery

of the circuit substrate is small, whereby the accuracy in the

thickness is maintained. In this way, concavo-convex parts

and gaps of the circuit substrate are fully filled with the
sealing resin, and the quality of the semiconductor device is
improved.
Ic0le]

Next, resin sealing a wire-boded device is explained.
Wb.en a resin sheet is perpendicularly pressed to a chip mounted
on a heated circuit substrate, the sealing resin layer 3 comes
into contact with wires at first, and the Viscosity of the

sealing resin layer 3 decreases locally only in the part

adjacent to the wires. The wires are immediately embedded in

the sealing resin layer 3, so that the wires are less damaged.

On the other hand, heat conduction to the resin far away from’

'th_e heated-wires, chip or circuit substrate body is delayed,
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bonded device, the resin adjacent to or contact with
the chip or the circuit substrate is fluidized prior
5%91%B§ resin |layer distant therefrom whereby the
Sealirng resin fully flows over the top surface, side
surfaces, legs of the chip add the circuit 10
substrate body. In this way, concavo-convex parts and
gaps of the circuit substrate are fully filled with

a%ﬁ seallgg resin . wthout causing any damage to the
1C§ hat eby® GHporiol FRE SRt sylpaitamy ief lyidecrease before
sem conductor device. [0018] 15 The sealing resin
SHifeeignpalsinalisy pessteal rE tarbichdeseatbnparentn (Mmeandnto
a thernosetting conponent (B) as essentia
ceohpoheni 8h &nel ¢isippahanahkyciiryedtWtibs8pgtlepody .
additive (C. The conponents (A), (B), and (O are
[@xptai ned bel ow. "Binder Conponent (A)" 20 As the
conmponent (A), any polyner with an adhesive property
may Mused wi L ho a Limtati.on, but typically.an .
acr y?ﬁé pol y'rre%gi Eﬁgrg gr‘)aeg}nf%htg‘% .edAséat%é/e ¢ p%a#ﬁﬁ“cmp
i t he rylic,polynmer, there ma e mentioned a_ .
bdffica Mev (S, BREH FoBcrd T ent (5B St 5rEre Hondrerhin
or.a neth% acrylic acid SF-1203 15 derivative. The
ox E@Fh§é€?9 LRGSR 19sEluhdi aedrion el Uae kysin Layer
(meth) acrylate, benzyl (meth) acrylate, or an al kyl
disfaH) therpitara. halve ngbsntlze logdalgmgupesihhfdl ¥ fI®ws over -
carbon atons. Anong them an alkyl (nmeth) acrylate
tHeavonguntaikybidecupr fddds 5 12gbm A8heatigNaaliaife ESrcuit
particul arly preferable, which includes,
substrate body. In this way, concavo-convex parts and gaps

of the circuit substrate are ful}.y filledwith the sealing resin
without causing any damage to the wires, thereby improving the
quality of the semiconductor device.
fO018]

The sealing resin layer 3 basically contains a binder

component (A) and a thermosetting component (B) as essential

-components, and is optionally mixed with another additive (C).

The components (&), (B), and (C) are explained below.
"Binder Component (A)"

As the component (A), any polymer with an adhesive

- property may be used without any limitation, but typically an

acrylic polymer is preferably used. As the repeating unit of
the acrylic polymer, there may be mentioned a repeating unit

derived from a (meth)acrylate monomer or a {meth)acrylic acid
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for exanple, nethyl acrylate, nethyl nethacryl ate,
ethyl acrylate, ethyl nethacrylate, propyl acryl ate,
SFL?EME net hacryl ate, butyl acrylate, butyl
nmethaCrylate and the like. The (meth)acrylic acid
derivative includes, for exafple, 10 glycidyl
(nmeth)acrylate and the like. [0019] In particular, the
acrylic polynmer preferably contains a glycidyl (neth)
dacr%;l te unit_.and at %ﬁast ne kind of an al kyl .
The %?é%?yl at B uni et 3V at4s TORPBEE ot BETrehels a
unit 15 derived fromglycidyl (nmeth) acrylic acid in
CYRECRBRB] yieth) s cnwifitEal Penovi olig0% memisshe, or an alkyl
preferably 5% by mass to 50% by nass. By introducing -
(e gyt xlyl atye by, intchen acrkytli grpabyniih 1atd aBNSarbon atoms.
i nproved conpatibility with an epoxy resin, which is
Aot §eihigas e4 h i g Lo NReReN & cde3 Gt 1:8¢ & 28091 group with
i nproved heat 20 resistance exhibiting higher  Tg after
1 edria t Al Lt ref err.e
P LRy et P Bery T ErBrPebaehyubio Sngltaes,
t h) acr.yl ate he like., .- Further n a
ﬂﬁ§d¥%iéﬁféf03%?%ln a?%%ﬁ%aﬁ%hoﬁthg&cﬁm% écg@f%te’ ethyl
hydr oxyethyl. acrylate is introduced, it becones easy
a‘i%\%é’&%zogffé’al c IRt FoRCThE? BBhesPi@ness 26T EhaBBher BREPY]
and the adhesive properties. [0020] The wei ght
MR Hge aRs ePUF B A it of buhgl awtiac v 15 obydehd sike.
preferably 100000 or nore, nore preferably 150000
The (meth)acrylic acid derivative includes, for example,

glycidyl (meth)acrylate and the like.
[0019]

In particular, the acrylic polymer preferably contains

a glycidyl (meth)acrylate unit and at least one kind of an alkyl

(meth)acrylate unit. In this case, the content of the unit
derived from glycidyl (meth)acrylic acid in the copolymer is
typically 0 to 80% by mass, preferably 5% by mass to 50% by

mass. By introducing a glycidyl group, the acrylic polymer

attains improved cbmpatibility with an epoxy resin, which is

a thermosetting component described later, and improved heat

resistance éxhibiting higher Tg after curing. As the alkyl
(meth)acrylate, it is preferred to use methyl {(meth)acrylate,
ethyl (meth)acrylate, butyl {meth)acrylate or the like.
Further, when a hydroxyl group-containing monomer such as

hydroxyethyl acrylate is introduced, it becomes easy to
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to 1000000. "Thernosetti ng Conponent (B)" The
t hernosetti ng conponent (B) has such a property of
S%g&gbgg a three-dinmensional network structure to
[ y adhere 10 to an adherend upon heating. Such a
t hernosetting conponent (B) i$ typically conposed of a
- thernosetting resin such as epoxy, phenol,
resorcinol, urea, nelamne, furan, unsaturated

0] yest and_siljcone; and an appropriate curing

b HeT e e Tt e B S MRS cRg nphe  adhesive
conponents have been known. 15 In the present

PreReRti®h; various thernposetting conponents publicly
known so far may be used wi thout any particul ar

[PP2®} ations. As an exanple of the thernpsetting
conponent, there may be nentioned an adhesive

conpanent we 0FRes et Ha @ nEPaxy1 5B i(Rr)oantha heat: ;.
activated latent curing agent for 20 epoxy-resin

pd Brdd = j[&%%@cfle?%bt(lﬁg 1988%Y LEShO-L Bl g;%@;%“%@ﬁ;%%oooo

resins pu wn so far nay be use

resin having a weight average nol ecul ar
to SV 300 to 2000 i s preferabl e SF-1203 17 and

N issfartjcularl preferred to use a nornally liquid

%&P G AR e eifht aver age nol ecul ar wei ght

of 300 to 500, preferably 330 to 400, and a nornmally

sol i dhepshpriesict thae agnpaneetghB) aves agemal peabarty of

wei ght of 400 to 2000, preferably 5 500 to 1500, as a
fdyimaimdy a A reyEodd meersd vrprlefiet @bl y disedhtivre to firmly adhere
to an adherend upon heating. Such a thermosetting component
(B) is typically composed of a thermosetting resin such as epoxy,
phenol, resorcinol, urea, melamine, furan, unsaturated
polyester and silicone; and an appropriate curing promoter.
Various kinds of such.thermosetting'components have been known.
In the present invention, various thermosetting components
publicly known so far may be used without any particular
limitations. As an example of the thermosetting component,
there may be mentiohed an adhesive component composed of an
epoxy resin (B-1) and a heat activated latent curing agent for
epoxy-resin {(B-2).
[0021]

As the epoxy resin (B-1), various epoxy resins publicly

known so far may be used. Typically an epoxy resin having a

weight average molecular weight‘of 300 to 2000 is preferable,
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the present invention has an epoxy equival ent wei ght
of generally 50 to 5000 g/eq. As such an epoxy resin,
%he& 5y be specifically nentioned a glycidyl ether
of phénol s such as bi sphenol A, bisphenol F
resorcinol, phenol novol ak, add 10 cresol novol ak; a
gl yci dyl ether of al cohols such as butanedi ol ,

polyethylene egcoI and pol ypropyl ene glycol; a
% y%_dgl et her a_carboxylic acid such as phthalic
dit w%acﬂé’cP‘aefsﬁaefieW HR§ Gt BERERALY CL @i i eRoxy

egC|dyI or alkﬁlgly0|dyl-type epoxy resin given by
regbsthatinhg vaéohs acetvee marogemberdettt of tHE to 500,
nitrogen atomin aniline, isocyanurate or the |ike

Py farably ydidyb 4fbupndantha@rmsol takbedd @bdLydldsGn having
epoxi de such as vinyl cycl ohexene di epoxi de,

a Jed-gpoxyereiehaxybeat by wéaéh@ &y M%HQ@@@Y boxykatgn1y
, and 2-(3, 4-epoxy)cycl ohexyl -5, and

560 SR 104G A~ 2PN IGHE] o Rgo ;z;,dafgéi‘ﬂ e@e%bgpzﬁgad in

epoxy group is introduc exa
£ EFQQ Earg1 aoubl.e_bond in the nnlecui .

%F g openta eﬁ?i eﬁ%?oﬁ cont @t hi AgUePo ?nFe&Q+ght of

mhlc |c% %fentadlene skel eton and a reactive

&ptPnS? 420351 §UChoPR RRAXY Fay ial sbhpse may

used [0022] Anong these, a bisphenol glycidyl-type
kme68?§lﬁé§@ﬁlyamenbl@me@digﬁd@@ﬁa& eyberepdrpenedisnsant as
~a phenol novol ak-type 5 epoxy resin are preferably
bigpderiol the pisseatol nFentdeddrcinol, phenol novolak, and
cresol novolak; a glycidyl ether of alcohols such as butanediol,
polyethylene glycol and polypropylene glycol; a glycidyl ether
of a carboxylic acid such as phthalic acid, isophthalic acid
and tetrahydrophthalic acid; a glycidyl- or
alkylglycidyl-type epoxy resin given by substituting the

active hydrogen bonded to the nitrogen atom in aniline,

isocyanurate or the like with a glycidyl group; and a so-called

alicyclic epoxide such as  vinyleyclohexene diepoxide,

3, 4-epoxycyclohexylmethyl-3, 4-dicyclohexanecarboxylate,

and 2-(3,4-epoxy) cyclohexyl-5, and
5-spiro(3,4~—epoxy)cyclohexane—m—dioxane, in which an epocxy
group is introduced by, for example, oxidizing a carbon-carbon
double bond in the molecule. A dicyclopentadiene
skeleton-containing epoxy resin, which has . a

dicyclopentadiene skeleton and a reactive epoxy group in the
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These epoxy resins each may be used al one, or two or
nmore kinds thereof may be used in conbination. [0023]

S%h@ Egat activated | atent curing agent for epoxy resin
0 % is a curing agent that does not react with an

epoxy resin at roomtenperatire but is activated by
~heating above a certain tenperature to react with the
epoxy resin As the nmethod for activating the heat

vat ed ent uring agent for epoxy resin (B-2),
m?ﬁ er & ﬁhym%% ﬁgﬁ?i %eﬂsgd 15 nethod in which active

ﬁfCles such as cations and ani ons are generated

%hgh chem cal reaction induced by heat; a method

in which the curing agent is stably dlspersed in an
epoxyAntasy thesB,1p hiephdnocoopl veipe! at wre gntk beesi®s an
conpatible with or soluble to the epoxy resin (B-i) .

oatrdsgh derpelattifes dpbst afds i20 £ langneeaddt hekolak-type
method in which a curing agent incorporated in

et @ Cil 81y Séleé/epsréﬁeﬂ"éﬁlzﬁqgs@r{l] J('}HUSI nzfﬂ)@g&]iﬁ”ﬁ%v r?tlon

start curing reaction; m Ccrocapsu

d t t t ted | at
23r| r?gl%ggéeégoxyor&%@i§%§% Q§§’peo§§el Vallc‘grepee’a%ﬁeﬁ’ﬁcf/ YPeMore
| one,. or two or re klnds thereof my be used
ot SRy B8 r}hsretrg)cﬁﬂ drOMRi R Athe above curing

a ents di cyanedi am de, an im dazol e conpound, and
]ures thereof are preferable. 5 The above heat

activated latent curing agent for epoxy
The heat activated latent curing agent for epoxy resin

(B-2) is a curing agent that does not react with an epoxy resin
at room temperature but is activ;zted by heating above a certain
temperature to react with the epoxy resin.

As the method for activating the heat activated latent
curing agent for epoxy resin (B-2)}, there may be mentioned a
method in which active species such as cations and anions are
generated through chemical reaction induced by heat; a method
in which the curing agent is stably dispersed in an epoxy resin
(B-1) around room temperature and becomes compatible with or
soluble to the epoxy resin (B-1) at high temperatures to start
curing reaction; a met'.hod in which a curing agent incorporated
in melecular sieves is leached at high temperatures to start
;uring reaction; a method using microcapsules; and the like.
[0024]

These heat activated latent curing agents for
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resin (B-2) is used in an anmount of generally 0.1 to
20 parts by nass, preferably 0.5 to 15 parts by nass,
gparbpeularly preferably 1 to 10 parts by mass, with
respect to 100 parts by mass of the epoxy resin
(B-1). 10 "Other Conponents (@)" A coupling agent (d)
‘may be adm xed in the sealing resin layer 3. It is

desirable that the coupling agent (C) has a group
rou i n the conponent

- t f t I
i £§§¥ﬁ%§ea§‘% 5060 L8 TR P hRrD ThECCGnpaReREhereot
éB). $025] t he curln reacti on, the organic
|1ﬂﬁ1 o?fﬁgkjc%ﬁja?%ed ith Haﬁ-’él@@d-ﬁl Yi,ngregenttheCapove

I S, CONSi dered to react wth the thernosetting
CebipOnedents) Cpavenedianiyiepr efrer il gs zo Bporympesha) , and
wher eby t he adhesi veness and sealability are 20

- mixprovediivetdmiitatepate fagabbhe, heat resistance of the

cured product, and further water resistance
(r eSITSieaﬁQ)@vteOh&Qtséctlﬂﬁéﬁéd' $a 850 erﬁ%ea%er@ ftorffeesaoxy

coupling agent (C), a silane (silane coupli'ng agent

redSihref Qéaﬁg%é@dvir?‘% TRl aET' J_:;éllfe ?f’]c%oﬁf 1r Iggdparts

SF- 1203 t her eof e coupl rng”agen
a al | tg 2 arts by mass,
b3}p£h§§‘sr ag&@% %akt) % 4 %D a\ﬁsss%)gd%?%ul@ﬁ}f}?lcularly

f’d%fe gSto 10 parts by mass, with respect to
on&ds PEE tEhE Yt ReEfps Bt thngespapbnent 106 parts

by ﬁgss of the epoxy resin (B-1}.
"Other Components (C)"

A coupling agent (Cl) may be admixed in the sealing resin
layer 3. It is desirable that the coupling agent (Cl) has a
group that reacts with a functional group in the component (A4}
or the component (B), preferably the component (B).

[0025]

In the curing reaction, the organic functional group
contained in the coupling agent (Cl) is considered to react
with the thermosetting component (B) (particularly preferably,
epoxy resin), whereby the adhesiveness and sealability are
improved without impairing the heatlresistance of the cured
product, and further water resistance (resistance to moist
heat} is also improved.

As the coupling agent (Cl), a silane (silane coupling

agent) is preferable in view of versatility and cost merit .
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[0026] A cross-linking agent (C2) such as an organic
pol yi socyanat e conpound and an organi ¢ pol yi m ne
Sfpf@@ynd may be al so admi xed in the sealing resin
ayer 3 to adjust the 10 initial adhesiveness and
cohesi veness before curing. A8 the organic
pol yi socyanat e conpound, there may be nentioned an
aromati c pol yi socyanate conmpound, an aliphatic

i Y EoRRTR AT Sprlle Thuly ooyt o cohpBOndRt of

an, 15 i socyanat e-capped uret hane prepolyner, which is
LBt nkd byt TPedt PRgtory BRsehessepsrpbtcyahdie 15 parts
conmpounds and a polyol conpound, and the like. Mire
by peseh i paekamples lyfprdicemmlganioc 5 pol i pacyanay mass, with
conpound i nclude 2,4-tolylene diisocyanate,
régedolyd dnie didsocyanaies b3ty yherecdeks0ayaBahSonent
20 1, 4-xyl ene diisocyanat e,
(sdi phenyl net hane- 4, 4' -di i socyanate, di phenyl net hane- 2,
4' -dii socyanate, 3-nethyldi phenyl net hane
[dijigocyanat e, hexanet hyl ene diisocyanate, isophorone
di 1 socyanate, dicycl ohexyl met hane-4, 4'-diisocyanate,
di cygl ohexyl net.nane- 2, 4' - di i socyanate, |ysine _
di | s%‘cygﬁé%lses— 3 2PIHY (W i KRHCR00BY] BWpecPFIRnic
xanpl es of the organi c polyimne conmpound include 5
PONINSOGYSRENA FEPRANE42A A5 ST daREF el Vst d erappda), nay

be also admixed in the sealing resin layer 3 to adjust the
initial adhesiveness and cohesiveness before curing.

As the organic polyisocyanate compound, there may be

.mentioned an aromatic polyisocyanate compound, an aliphatic

polyisocyanatecompound,analicyclicpolyisocyanatecompound,
a trimexr of these polyisocyanate compounds, an
isocyanate-capped urethane prepolymer, which is obtained by
reacting one of these polyisocyanate compounds and a polyol
compound, and the like. More specific examples of the organic
polyisocyanate compound include 2,4-tolylene diisocyanate,
2,6-tolylene diisocyanate, 1,3-xylyiene diisocyanate,
1,4-xylene diisocyanate, diphenylmethane-4, 4’ -diisocyanate,
diphenylmethane-2, 4" -diisocyanate, 3—methyldiphenylmethane
diisocyanate, hexamethylene diisocyanate, isophoroné
diisocyanate, dicyclohexylmethane—4, 4’ -diisocyanate,

dicyclohexylmethane-2,4’~diisocyanate, lysine diisocyanate
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trimet hyl ol propane-tri-(3-aziridinyl propi onate,
t et ranet hyl ol met hane-tri - (3-aziridinyl propi onat e,
sN-Nopgol uene- 2, 4- bi s(i -azi ri di necar boxam de),
triethylene nelamne and thg i ke. The cross-1|inking
agent (C2) as 10 described a dve is admixed in an
anount of typically 0.1 to 20 parts by nass,
preferably 0.2 to 10 parts by mass, with respect to
aﬂ@otﬁériﬁ y mass of the binder conponent (A). [0028]
Furt IIer such as asbestos, silica, glass, mca,
[&g%?ﬂroniun1OX|de tltanlun1OX|de and pi gnent may be
ed in the sealing resin layer 3. These fillers
may be adnixed in an amount of O to 400 parts by nass
with $R8peEict 8xaoplpar p§ tHhe nessanmict helyimahe anmpupbund
~of the conponents (except filler) conposing the
inehkideag resin layer 3. 20 A thernopl astic resin having
a glass transition point. at a tenperature of 60 to
IJﬂﬁOﬁﬁﬂmNeﬁysﬂebﬁaﬁ@#ﬂ}@WLEIGtﬁeaz§§§&iﬂ@c£§§é£hﬁfagy 3
to control heat responses (nelt properties) thereof

‘tﬁ&héﬁﬁ&l$¥§f@%&ﬁ@utfﬁlgﬁgg&ri&gﬂ %%P%@} a?ggntloned

for exanple, polyester reS|n coho

T L
R St IS

nethacrylate styrene I soprene-styrene block
Oerepnds teyr ke but ddkererass s biek biockgenpol ymr as

and the like.

" described above is admixed in an amount of typically 0.1 to

20 parts by mass, preferably 0.2 to 10 parts by mass, with

respect to 100 parts by mass of the binder component (A).

- [0028]

Further, filler such as asbestos, silica, glass, mica,
chromium oxide, titanium oxide and pigment may be admixed in

the sealing resin layer 3. These fillers may be admixed in

an amount of 0 to 400 parts by mass with respect to 100 parts

by mass of the total amount of the components (except filler)
composing the sealing resin layer 3.

A thermoplastic resin having a glass transition point
at a temperature of 60 to 150°C may alsoc be admixed in the
sealing resin layer 3 to control heat responses (melt
properties) thereof. As the thérmoplastic resin, there may

be mentioned, for example, polyester resin, polyvinyl alcohol
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Anong them phenoxy resin is particularly preferable,
since it has an excellent conpatibility with the
spthepsconponents of the sealing resin layer. [0029]
10 The anmount of the thernoplagstic resin adm xed in
the sealing resin layer 3 i§2preferably 1to 50 parts
by mass, nore preferably 2 to 40 parts by nass,
particularly preferably 3 to 30 parts by nmass, with

réﬁzﬂgfﬁaﬁgv}g lg%{éks“r %%\), quﬁ.éuty h%&gb@?ng)%g%s%yrene,

onen B) Wen_an acryllc pol is used as the
p%l?g%&?'g cS%ﬁ%ﬁenFe%g& 10fRe mlgﬁt%wétep@:opoﬂﬁésabwml@ne,
yner _to the thernoplastic resin (acrylic
%%Y‘ﬁh%ﬂt%ﬁl%plwyml@mﬁsmf presfenabiles i9/, 1 pbd yme thyl
3/7. "Sealing Resin" 20 The sealing resin |layer 3 of
me¢heaprebene, | nventénea-ieahibhesstheeator preaki oBegolymer,
specific nmelt properties. [0030] As the primary

stacdos-hlredd teter st pesnd he MRl PLEREKhkES 94 tt!?l% like.
sealing resin layer 3, there may be nentioned t

- Aneild o rdm, 1303 %y Qfestlrﬁe(i_B' Eﬁ%.%rtl%%%%%érgfgrgglgr ngdnce

thernDsettlng corrponent
i.nd ReRent A hi | ecul ar wei ght,
lgf F%Ll%lat%y%on ngcgfolmgD é&%r}ie%é( &g&g’ EE‘@ OBJaaEdC%%?nts
§ftthe bi nder corrpo ent (A) is increased, while 5
i T DB VT ¢ he added ampunt of t he

blnder
[0029]

The amount of the thermoplastic resin admixed in the
sealing resin layer 3 is preferably 1 to 50 parts by mass, more

preferably 2 to 40 parts by mass, particularly preferably 3

to 30 parts by mass, with respect to 100 parts by mass of the

total amount of the binder component (A) and the thermosetting
component (B). When an acrylic polymer is used as the binder
component (A), the weight ratio of the acrylic polymer to the
thermoplastic resin (acrylic polymer/thermoplastic resin) is
preferably 9/1 to 3/7.

"Sealing Resin"

The sealing resin layer 3 of the present invention
exhibits the aforementioned specific melt propertires.
[0030] |

As the primary factor that determines the melt properties

of the sealing resin layer 3, there may be mentioned the ratio
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conmponent (A) is small. On the other hand, the
thernosetting conponent (B) has a | ow nol ecul ar
swehgl and exhibits fluidity before curing.

Therefore, in order to exhibit appropriate fluidity
and conbi ne further quidityZﬁn such an extent that 10
bl eeding i s avoi ded, the anount of the binder
component (A) wth respect to thernosetting conponent

i R b ' i gportant . . The anount of the
of e BibiE 2SS, | AROLL AR LHRenBTRY N nedignam: (®
i%%99 parts.?¥ mass, . nore preferably 50 to 97 parts
V- HaSSTPRSELE R ar P YRTF A1 RBPJe8 emP T Yarl®d 18sy high
mass, W th respect to 100 parts by mass of the total
m%%faﬁ%ar(‘(’%:ﬂ(lga yibtidhbeybbndeeatonponensuppyeanddt he the
t hernosetting conponent (B). [{0031] Wien the sealing
a¢esd mewnttaiods thel higéeanvomponéna (R0 ithenm@phast, Cwhile
resin, the sealing resin exhibits excessive fluidity

fantddesi ted ceasidd WREH! scantdid@d taMbSEOSLEY Y binder
not be obtai ned. Therefore, when a thernoplastic

consmenent a)i $saghd xed, d:h t of yi.S;sglected, .
Within the above range aghggg?%%¥ﬁgﬁgﬁi%hchgg%%%E%gtlng
i T | astic SF-1203 24 nodul us and . a L
e T8 15 I8 e i Bk Rb S e e Fhpiaity
resin | ayer 3 conposed of  the above conponents has
beot%flfeerce i t &eéelfé’ﬁg@es Idepuithngto opkh el § yaierepriate

devjces to be sealed. In the case of a flip-chip 5
Llgoifded @86 eelbine fwrekaeselwidite igeatichganeskhent that

| ayer 3 is
bleeding is avoided, the amount of the binder component ({A)

with respect to thermosetting component (B) 3in the blend is

important. The amount Qf the thermosetting component (B)

blended is preferably 10 to 99 parts by mass, more preferably

50 to 97 parts by mass, paiticularly;preferably 83 to 95 parts
by mass, with respect to 100 parts by mass of the total amount
({A)+(B}) of the binder component (A) and the thermosetting
component (B).

[0031]

When the sealing resin contains a large amount of a
thermoplastic resin, the sealing resin exhibits excessive
fluidity and desired elastic modulus and melt viscosity may
not be obtained. - Thérefore,.when a thermoplastic component
is admixed, the amount thereof is selected within the above

range as appropriate in accordance with a desired elastic
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preferably 10 to 1000 pm nore preferably 30 to 800
pm Wen the sealing resin layer 3 is thin, the chip
sgabpe sealed in a formwherein the portion above the
chip 1s higher than the perjphery thereof as shown in
FIG 2. Wen the sealing res?g 10 layer 3 is thicker

than the chip, the chip my be sealed in a simlar
formto that showmn in FIG 2 or the whole chip may be

ed in the sealing resin layer 3, flattening the
m'%%ﬁﬂgdgygé%‘% Shhed d %ﬁ?rﬁf??ﬁﬁ “Yayer 3. [0032] 15
When devi.ce to be sealed is a w re-bonded devi ce,
t he Tﬁt?wé‘f 1EkmeE Sof ft hBet fipekieg srafin e wedalsi GgUPeseR of
| ayer 3. depends on the wire height (the distance
threhede cherpapnss hehedW fesenindutifeltlop rengkacdepénding
sem conductor chip to which the wires are bonded,
orshbert yae ' &f daviFa@ t3he avdlagedsirt eh2Gdgwcbader afp-chip
al  owance of at | east 10% or nore of the wire height.
botilisl qwRerel henkerahtrabswi beschs 20 1PMg FUs18XaAREe: 3 is
the thickness of the sealing resin layer 3 is
55.p el j Ss
prRIARAR Y 0586 PIH 06 #rgggng;;:e grgg%?:&ggytgaetg .@ofd‘gglﬁ Joipen

of the Sealing resi 0O a Wwre-
devi 1S preferably approxinmately SF-1203 25 40 t
D S AT B P e Br SPEFAbTy Appt ki RIS I 50 78 BB0BeRRRd 12
The sealing resin conposed of the above

0033
@ EOBoRBAT €1 Rache Ao FEr WD ST T d i GEdi 5. 5aRauBaR Bean the

‘used for resin sealing 5 of a circuit substrate on
Pagiéery Ehepeprs apush@dh inFIG. 2. When the sealing resin

layer 3 is thicker than the chip, the chip may be sealed in

a similar form to that shown in FIG. 2 or the whole chip may

- be embedded in the sealing resin layer 3, flattening the top

surface of the sealing resin layer 3.
[0032]

When a device to be sealed is a wire-bonded device, the

lower limit of the thickness of the sealing resin layer 3

depends on the wire height (the distance between the top of
the wires énd the top surface of a semiconductor chip to which
the wires are bonded, shown as “A” in FIG. 3), and needs to
include an allowance of at least 10% or more of the wire height.
Thus, when the height of wires is 50 um, for example, the
thickness of the.sealing resin layer 3 is preferably 55 um or
mdre. in general, the thickness of the sealing resin layer

3'applied.to a wire-bonded device is preferably approximately
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particul ar, since the sealing resin |layer 3 of the
‘present invention has such specific nelt properties

: S%s g§§cribed above, the sealing resin is not softened
e%ore

it cones close to or _contacts with the surface
of a circuit substrate. TheréPore, 10 if the pressure
applied to the resin sheet is imediately released
when the sealing resin |layer 3 cones into contact with

o 0 P b Sl GRS BB T8 .

[$g%orned nor bled out. Further, the resin can seal a

4 %lchip bonded device wi thout 15 form ng voids, and
the resin can seal a wre-bonded device w thout
damadihfy seiaddsid Egennuabiyesedrofighsa kéromss ebimpngenta has
cured product with a high inpact resistance can be

& diiteainmmexk tt I18epognetict aindSealdr ng: Resid fHheetkedinAsealing
sem conductor sealing resin sheet 1 is conposed of a

0120a SUBPRQItithgs§PEetale anth aysLah 1 RO £S5 Nika¥Rfunted. In
rel easably |am nated thereon. A protective film may

pai& il@mdiat ed on the Cgﬁg@&slg%giﬁ%gértQeoﬁe@lghgﬁsent

resin layer to prote I'ng resin |ayer
. rotective film . a.filmsimlar ,to the supporti
SR BEH ion epf SR 2800 PSS rg Criped Abve,
particular limtations on the nethod for
e AGRALEEr FREIPNES S5 Sofdeees Peéarpnyt reaiies siese to or
Coating and drying a conposition conposing the sealing
CORESIaY s Vajartlze ghnfesssapporaiinayighesbs2rase . byTherefore,
formng a sealing resin 5 | ayer on another rel easable
ifstidet mrebdlnen spahséértonghiet re@in sheet is immediately
released when the sealing resin layer 3 comes into contact with
the surface of the circuit substrate and gets loosely attached
thereto, the sealing resin is neither deformed nor bled out.
Further, the resin can seal a flip-chip bonded device without
forming voids, and the resin can seal a wire-bonded device
without damaging wires. Eventually, through thermosetting,
a cured product with a high impact resistance can be obtained.
"Semiconductor Sealing Resin Sheet 1"

A semiconductor sealing resin sheet 1 is composed of a
supporting sheet 2 and a sealing resin layver 3 releasably
laminated thereon. A protective film may be laminated on the
exposed surface of the sealing resin layer to protect the

sealing resin layer 3. As the protective film, a film similar

to_the supporting sheet 2 can be used.
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t he supporting sheet 2 may manufacture the sealing
resin sheet 1. Wen a sealing resin layer 3 with a
sfegshged thickness cannot be formed by a single step
of coating and drying, the sanme conposition may be
coated and dried on the seal?ﬁg resin 10 | ayer a
plurality of tinmes, or a sealing resin |ayer
separately fornmed by coating and drying may be
l am nated on a resin.sheet farmed.as a thin |ayer. t
obt ainl%lefrgee asreealr}onéjarrécﬁcﬁl &y rt 3 TR 5 e dier é&thog tor
t hi ckness, "Method for Manufacturing Sem conduct or
m ‘%/f%%*swrﬂi%g THES oFEBWCRECS toxpl aRatibe ofesHe mdasdd -
for manufacturing sem conductor devices relating to
Caael ¥ egechdryiimgeat fonposi hgonheosens tondist eradéald ngsin
resin sheet 1. [0034] In the manufacturing nmethod of
layeer Brasehle sayenttong sh2@tf 2y sid ¥y omiinephtisealing resin
substrate 10 with a sem conductor chip 11 nounted

ldher eenahstheePBs Behsdh & sheahows caphex Pl f ¥ r #hg it to

flip-chip bonded device, and FIG 3 shows an exanple

tHoKL uﬁpwir_’t?thik@gé‘lgfgt geyk gﬁai/rl%é%%@ Eﬂ}ﬁ%’ e foﬁlf g: S sti(_I):L sheet

device, it ectric connec
r._ | eads (;not shown) .on a ggrcuit Ssubstrate

Loy %&&h &SI BRI e ¥hf e o%l*flheauﬁa%%ﬁ??ia%giskness

t he em_conductor chip 11. The space between the

CalPer i?@r fREReg DYt ST b ahleeR r?ef SoPtding spBseHF iy, the
10, formed by the solder 5 balls 12, may usually be

s Fegr@istiy 1an ndliesd voates] anti3dcakflesh the sealing resin

layer a plurality of times, or a sealing resin layer separately
formed by coating and drying may be laminated on a resin sheet
formed as a thin layer to obtain the sealing resin layer 3 with
a required thickness.

"Method for Manufacturing Semiconductor Devices"

The following 1s explanation of the method for
manufacturing semiconductor devices relating to the present
invention using the semiconductor sealing resin sheet 1.
[0034]

In the manufacturing method of the present invention,
firstly, a circuit Substrate 10 with a semiconductor chip 11
mounted thereon is prepared.

FIG. 2 shows an example for a flip-chip bonded device,
and FIG. 3 shows an example for a wire-boﬁded device.

In a flip-chip bonded device, it is electrically
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underfill. [0035] In a w re-bonded device, electrode
termnals on a sem conductor chip 11 are electrically
ngfﬁﬁﬁted to outer 10 leads on a circuit substrate 10
hrough wires 14. The wires 14 are generally nade of
gold wires or the like. The €&rcuit substrate 10 and
the sem conductor chip 11 are bonded together through
an adhesive resin 15, which is a conventiona

t hernposetting adhesi ve such as an epoxy-type adhesjve.

AT R S MR S e RS i N S
obtain the <circuit substrate 10 on which the

LIty Ddahiog lis 18 fasuRteanwite untersurface of the
above-descri bed structure. FIG 2 and FIG 3

s¢ml gendateon dtirudfiur eThe spdah bengesentte nduttraurcteiqe of
is nmounted on the circuit substrate 10, but

tlsencindired othes liipss20: b die-amuntgd Rirmeegbhakhe solder
intervals in the longitudinal direction on a |ong

b£1 Y€t SaPSkiate yh0a quﬁbﬁ%itH%n%é%v@%@sggd@ called

circuit substrate 10, sem conductor chips may

L Ayed two-di mensionally at regular intervals. [0036]
SF-12 28 Next, the circuit substrate 10 is heated
“ﬁﬁﬂ% to heat the surface of the circuit substrate 10,
€ surface of sem conductor chip 11, and the wires
14 to a tenperature higher than the nelting
t enpéifat &r & 157 RSkl fagiresi relegigode beppippls on a

that, the surface of the sealing resin layer 3 in
semiconductor chip 11 are electrically connected to outer

leads on a circuit substrate 10 through wires 14. The wires
14 are generally made of gold wires or the like. The circuit
substrate 10 and the semiconductor chip 11 are bonded together
through an adhesive resin 15, which is a conventional
thermosetting adhesive such as an epoxy-type adhesive.

Various methods publicly known may be used to obtain the
circult substrate 10 on which the éemiconductor chip 11 is
mounted with the above—descr@bed structure. FIG. 2 and FIG.
3 illustrate a structure in which one semiconductor chip is
mounted on the circuit substrate 10, but semiconducteor chips
may be mounted at regular intervals in the longitudinal
direction on a long circuit substrate 10. Further, on a long
and wide circuit substrate 10, semiconductor chips may be
arrayed two—dimensiohally at régular intervals.

[0036]
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t he sem conductor sealing resin sheet 1 of the present
invention is brought into contact with the surface of
sthespeated chip 11 and the wires 14. Since the

sealing resin layer 3 has such specific nelt

properties as described abové® when the 10 seal i ng

resin layer 3 cones into contact wwth the surface of

the chip 11 or the wires 14, the sealing resin | ayer

is qui y ..nelted and softened the contacted part,
cOnC§$%5%oﬁ§§&CH§§Fﬁ§ 5H§$&§Bgeoﬂbt+ﬁf%eateéi50 as to heat
tsem’corFJductor-chip-nDunted surface are filled with
heSHEFEER si Fhe afd TEHE twi TES 1R b el @nbéliGedswstage of
the sealing resin layer 3. In order to sufficiently
SqRIFon@EsHery ghip ¥1 nencobltawd-eeny éx opartesuranc tyapshogher
the sem conductor-chip-nounted surface with the
tlsealtieg nelsi img i tempscprefersedtihated impealding rosdm 3.

| ayer be pressed to attach to the ‘
sem aEduCtas Lt Re MRUAAL S tREEs MRS 1 'Cfffétaé}%r 3 in
alin

pressure or vacuum On the other hand, the se

tl'{jeesibﬁmﬁ.éongﬁl:&@g aé@a]?iq{c_} e?‘?%iﬁ?%ﬁ%%@f}y df ?E%I fl\ﬁiafegéent

istant fromthe sur and

ace o

et e Reatel s AL, TSl the oy

wi t hout being damaged, while deformation of the
chdp igo%n Fhesyaresgl f esitinge dhgppestengtediar dealdr Brhas
positions distant fromthe wres. Then, the sealing
SUCEsispelciyidic gld alnegeinyt et tame beb ol hde surfagcashaf the
the circuit substrate 10 and of the sem conduct or
seehiipgligsandlaypreflet@igd nect presswee wsth appl §€87456e of
the sealing resin layer 3. At this tinme, nost of

the chip 11 or the wires 14, the sealing resin layer is quickly
melted and scftened at the contacted part. Concavo-convex

parts and gaps on the semiconductor-chip-mounted surface are

filled with the melted resin, and the wires 14 are embedded

in the sealing resin layer 3. In order to sufficiently £ill

especlally fine concavo-convex parts and gaps on the

semiconductor-chip-mounted surface with the sealing resin, it

is preferred that the sealing resin layer be pressed to attach

to the semiconductor-chip-mounted surface under reduced
pressure or vacuum. On the other hand, the sealing resin is
melted and softened more slowly in positions distant from the
surface of the chip 11 and the wires 14, since less heat is
conducted. Therefore, the wires 14 are embedded in the sealing

resin layer 3 without being damaged, while deformation of the
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the sealing resin layer is not fully heated yet and
keeps a high viscosity, so that bl eeding out does not
gpcetipg that is, the sealing resin does not run out of
t he edges of the device. Wen the predetern ned
pressure is applied and t hen2el eased, 10 the seal i ng
resin layer is nolded into a desired shape in an
uncured state or a half-cured state. [0037] There are

t] r. Jindtations, on neans. for pressing the
Sgg%nﬁ?%n%%%%rlsl’sesa i %& SPES] ﬁosﬁge‘f‘mﬁf%n“trb RGP T distant
f11 ut it is preferred that the pressure be applied

TP et B et t y Hevhdbéhispalinhdastia diaveyi 8 is closely

substrate 10 to avoid excessive load on the chip 11,

2k ReEd 650 lhorsumz@cdd ks Specifiawlt yubist iate 10 and of

preferred that a pressing plate having a flat
thonert congdeurdacenhe placeddi o pacabtelmwhth BOetbare is
circuit substrate 10, the chip 11 and the
argein edndiaihes ses@ahigngekesi Naghees 1 and e prgssed,
a perpendicular direction. FgOSS] Further% ?ﬁﬁﬁg ok or
tHy efarriedy thati pness b (gl E- 1203 3 in
t wo stégg{ inlbrdeﬁ%?gqgead%zfp%ggtggﬁggﬁv%ﬁ SPg keeps a
t he second

aho t | e f_the chip 11
P rheggigr?g,sqgty rgésﬂhé@t “at e}%\?i%giaew%t S9GH| yphat is,

| arger .than the chip 11 is prepared, positioned to
thg F%ﬁaﬂf}g ERF PR FOSNBOhEURGP e odfndhs ¢apermdl Ehkadeyice.
pressed so as to press the circuit substrate
When the predetermined pressure is applied and then released,

the sealing resin layer is molded into a desired shape in an
uncured state or a half-cured state.
[0037]

There are no particular limitations on a means for

pressing the semiconductor sealing resin sheet 1 onto the chip

11, but it is preferred that the pressure be applied

perpendicularly to the chip 11 and the circuit substrate 10
to avoid excessive load on the chip 11, the wires 14 or the
like. Specificélly, it is preferred fhat a pressing plate
having a flat contacting surface be placed in parallel with
the circuit substrate 10, the chip 11 and thé semiconductor
sealing resin sheet 1 and be pressed in a perpendicular
direction. |

[0038]

Further, it is preferred that pressing be carried out
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10 at around the legs of the chip 11 except the body
of the chip 11. In the case of a wre-bonded device,

sisipged a pressing plate having a hole slightly
| arger than the size of the _external termnals to
whi ch the bonding wres are SShnected. 10 [ 0039]
After that, the supporting sheet 2 on the sealing
resin Iayer 3 is peeled off and the whole circuit

e‘%{?&ésp oven ancf?%fdco Sef?e “fdtdgol(?{thteltﬁgi Q%:e“' ﬁtround
Seﬁjn 38 G e SElbcdiiy sapst Rt Shcad Prisdd, & pressing

substrate nmaybe cut into a predeterm ned size by
pjcﬁ‘%? AG V1M %%é’tlﬁe‘?lh@tlhb}d ltagr aseplinat éhehehghilisis prepared,
subsequently. When a resin having a nelt viscosity at
PAPDC dreedw 1D0 aPhsni sthisedchhppl acte ghdt hehseahbndg, and
resin layer 3 of the present 20 invention, the resin

pepdndiahyl 4:01 plrred i Reeaause ﬁf@sé"t@ﬁ@%‘ tr%ucift tst]ﬁstrate

whol e resin beconmes low at the tine when the resi

Jiﬁhﬁﬁtﬂd%ﬂa t Ci str
S SaRe R S Ak %81 LMSRCS I o égé&l gt the
be a fear that

chqugge S A E W e dnaat st by oy HfEF apEgssing

arr
! 3@ en_the se Ilng resin Iayer and the circuit
3 907 PRIEhS IgBEof 1RTIRY athesi Ahwi tsH 2ucef athe
pr op erté that it takes 60 sec or |onger before the
eﬁ%ﬁﬁpaﬁ @6@#?915e5@h@%lcb Waiimndiral wéresi ace thenected.
viscosity is difficult to decrease 5 locally, the
[O¥S)e sealing resin layer is required to be fully
After that, the supporting sheet 2 on the Ssealing resin
layer 3 is peeled off, and the whole circuit substrate thus
sealed is heated for thermosetting in a heating oven and the
like; thus the step of resin sealing completes. When a
plurality of chips is mounted on the circuit substrate, the
circuit substratemaybe cut into a predetermined size by dicing
or another method to separate the chips subsequently.
When a resin having a melt viscosity at 120°C below 100
Pars is used inplace of the sealing resin layer 3 of the present
invention, the resin is likely to bleed out because the
viscosity of the whole resin becomes low at the time when the
resin sheet is pressed to attach to the circuit substrate 10.

In addition, the sealing resin layer is readily deformed before

pressing, so there may be a fear that air is involved into the
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preheated to attain required fluidity. However, when
the whole resin layer is preheated excessively, the
SEE§ hBg resin layer is deformed, the resin is easily
led out, and air is likely to be involved into the
“interlayer area between the $0 sealing resin |ayer and
the circuit substrate 10. Wthout preheating, due to
insufficient fluidity of the sealing resin layer, in
- e of a flip-chip bonded devicge, filling with, ,
R FEE sl el PaetiReciamt {aha Soorika U A el i reu t
round the |legs of the chip, or in the case of a
S‘%F%‘é%%&@d deVitde cemere ussngsy rpeia widdr subhta pheperty
wires 14 is crushed or broken. Exanples The present
Chay éit t ke awioPl s dre oexbbmieaethedivte tref mpénceisd¢@sity reaches
Exanpl es bel ow, but it should be construed that the
a priesentn 201bayenthos tilse viskosway §irdiei 401 ¢ ReS8ecrease
Exanpl es. [0040] In Exanples and Conparative
1dAmp} €3he WhEss i fo IO Yosin T ML i§§ §t%gﬁ'ikléé’té‘%% fully

"Time required for the nelt viscosit reach 1ts

- pBridRn vl usteaie eualualad A, ol ows i R d30S 320 cne

"El asti ¢ nodul us I't" vi'scosity

b SRy Pyt B0 hAPC <R PECESShipHe: W Agod ng resin

di aneter. of 8 nmand a thickness of 3 nm Elastic

Lagstuliss 9ha Bl £h $EGNt ySaras0dT kérd ABasuped air is

W th a'dynam c viscoelasticity measuring apparatus
ll(qua@,g( el fpfvactgcedingye the interlayer area between the

sealing resin layer and the circuit substrate 10. Without
preheating, due to insufficient fluidity of the sealing resin
layer, in the case of a flip-chip bonded device, fiilling with

the resin may be insufficient and voids are formed around the

. legs of the chip, or in the case of a wire-bonded device, there

may be a fear that the wires 14 is crushed or broken.

- Examples

| Thé pres.'ent invention will be explained with reference
to Examples below, but it should be construed that the present
invention i-s in no way limited to these Examples.
[0040] |

In Examples and Comparative Examples, “Elastic modulus’.’,
“Melt viscosity”, and “Time required for.the melt viscosity

to reach its minimum value” are evaluated as follows:
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Rheonetric Scientific Inc.) at a frequency of 1 Hz.
"Time required for the nelt viscosity to reach its
spipeym val ue” 10 Using the sanme test sanples,

anal yzer and frequency as above, the tenperature of
the sealing resin was el evatéd at a rate of 1.0C sec
fromnormal tenperature and kept constant at 120C,
and a profile of viscosity vs. tinme was obtained to

weVal eI eq dfor the nplt viscosity to
@eac‘#laéltsé@g%ﬁém n?ér‘%m%\ﬁ/%f 133t }IZ?S Resin Layer" The
mat egE’ﬁ?ﬁl,K}(S] bl en%fd for preparatl on of sealing resins
are BEI OWRE THESE 1Rat eF$e R erenssedl| Hxeopdes and
for Exanpl es and Conparative Exanples. 20 (A) Binder
Cfpcitents Eaagwpslsy mes havengdaimeo ghttestesagele having a
nol ecul ar wei ght of approximately 800,000 and a gl ass
ditameatsin péns tremperatutlei ofkne 286G £ Bhivgh Vﬂ%s{ﬂi@ﬁb@dlﬁ)ﬁ and
copol ynmeri zing 55 parts by nmass of butyl acrylate,
meflar t viskysmrss at mebbacr Whd ke a@ﬂé&s%d)aﬁzatisthbya”a& amlc
of glycidyl SF-1203 33 nethacrylate, and 15 parts

vﬂ!s%%‘él%fst%dw Rexet By h 5%%5?5}‘?}15 WFQD}I rﬁ%”ﬁ% htfi%”guﬁ%g by

conponent : m Xture O gre e

0 - t d
Rhclég)ﬁltgglrﬁ?ng’g&g rn%l% Cm}t%bcgér yp ﬁlﬁfqueécé’g %gﬁxélpréfzzleg

“T(lBPA328 manuffactur ed by

me reguired for the melt viscosity to reach its minimum
value”

Using the same test samples, analyzer and frequency as
above, the temperature of the sealing resin was elevated at
a rate of 1.0°C/sec from normal temperature and kept constant
at 120°C, and a profile of viscosity vs. time was obtained to
evaluate the time required for the melt viscosity to reach its
minimum value.

"Sealing Resin Layer"

The materials blended for preparation of sealing resins

are shown below. These materials were used in common for

Examples and Comparative Examples.

(A) Binder component: a copolymer having a weight average
molecular weight of approximately 800,000 and a glass
transition temperature of -28°C, which was brepared by
copolymerizing 55 parts by mass of butyl acrylate, 10 parts

by mass of methacrylic acid, 20 parts by mass of glycidyl
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Ni ppon Shokubai Co., Ltd., having an epoxy equi val ent

wei ght of - 230) : 30 parts by mass; Bisphenol A-type
gB0] gz epoxy resin (1055, manufactured 10 by N ppon

Shokubai Co., Ltd, having an_epoxy equival ent wei ght

of 875 to 975): 40 parts by R@ss;

0- Cresol - novol ak-type epoxy resin (ECCN, manufactured

by N ppon Kayaku Co., Ltd., having an epoxy equival ent

' 21 223): 10 parts by ss; 15
n el b P Ee b PR Rders bR o5bg@aacr v1ate
Eﬁgnikacture hy Asahi Denka Co., Ltd.): 1 part by '
(Frtas $ A s SO Idez of RARGHg: pPorfbteFu{eupEz dihe2 PRzl lowing
. manuf actured by Shikoku Chem cals Corporation): 1
19srac g raséas (ged her conponents: 20 O : Silane
coupling agent (MKC silicate MSEP2, nmanufactured by
[(M4Islubi shi Chemi cal Corporation), C2: Polyisocyanate
cross-linking agent (an adduct of trinmethylol propane
and ealspHans d-tseeyandhfd e f XA E nl)-oJF 2129363 cryviic
(1) Production of a sem conductor sealing resin gheet
rubbegal Eiger %ﬁl%‘l‘@%osdf%ﬁ%d?%' ggPhB?BCorﬁp%ﬂ;afcocnured by

shown in Table 1 was co surface o

S oLting.sheet (SP-PET3811, manufactured by_Lintec,
N%g’?b%or%%ltoﬂ%ﬁalhg\?rﬁgﬁa%t TRIEST 6POKY PARY VAhARE ¥ Rloht

e was subjected to release treatnment using

t urfac
Ofaggiolssi:c&ﬁje Raddish PXvima554 rol | knife

Bisphenol A-type solid epoxy resin (1055, manufactured

- by Nippon shokubai Cc., Ltd, having an epoxy equivalent weight

of 875 to 975): 40 parts by mass;

o-Cresol-novolak-type epoxy resin (EOCN, manufactured
by Nippon Kayaku Co., Ltd., having an époxy equiﬁalent weight
of 213 to 223): 10 parts by mass;

Dicyanediamide curing agent (Adeka Hardener 3636AS,
manufactured by Asahi Denka Co., Ltd.): 1 part by mass; and

Imidazole curing promoter (Cufezol 2PHZ, manufactured
by Shikocku Chemicals Corporation): 1Ipart by mass.
(C) Other components:

Cl: Silane coupling agent (MKC silicate MSEP2,
manﬁfactured by Mitsubishi Chemical Corporation),

C2: Polyisocyanate cross—linking agent {an adduct of
trimethylol propane and toluylene diisocyanate).

(Example 1)
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coater to obtain a thickness after drying of 100 pm

(coating and drying were perfornmed twice to increase
stheophi ckness) and dried. Subsequently the exposed .

surface of the sealing resin %O | ayer thus coated and

dried was | aninated on the sdfface that was subj ect ed

to release treatnment of another releasable film

( SP- PET3801, nmanufactured by Lintec Corporation,

(P?VPPQdﬁctEPﬁcgfe%ssg£ ?§nch%g HFE%Ea%§[%$S§%anﬁ%t

protective aln-a

resi sheg %ﬁe%%i Production of a resin-sea

seni ﬁ&& £5¢ EOIPPEL 5O/ BAT 4@ PR %‘PWRP%%lOH shown

prepared, which was made of a silicon wafer and had a
igj 7aboe @xWﬁﬁnCQ9QQﬁc%@eQSSMTﬁHN?;ﬂﬁnaaﬂdeOdUnng sheet

circuit on the mrror side. Bunps were formed on the
(IRmMAAT 2PL LI rvantfadheredi pywdsifidp-chipobonted, whiting a

an ani sotropi c conductive adhesive on a dumy circuit

tisiddste@s eo103¢ mafle, OlvheMeass-t@ROXyu Bk L1 R8s r 9hi¥ibbted to
copper foil). [0042] The fllp chi p bonded dunmy

reClid L4k te sabstdat & 3&9%631% iRl agedy 208 2011 Jnife

heating table heated at 120 protéctlve

of I t n si n, sheet ced in
O"des%redco oAk o el PR b T o e BiracBgating
de e top surface of the dummy circuit substrate 10
2 Ak SR pacRe TR G eCLarTRG B ieSi ip FRgErafs The Hdpiness) and
surface of the chip. A pressing plate slightly |arger
dridiedy t FEbeRApeRES Ypiae @xpasrdisurd aglel gh Mg Isealing resin

layer thus coated and dried was laminated on the surface that
was subjected to release treatment of another releasable film
(SP-PET3801, manufactured by Lintec Corporation, having a
thickness of 38 um), which served as a protective film, to
obtain a semiconductor'sealing'resin sheet. |

(2) Production of a resinwsealed semiconductor device
(flip~chip type)

A chip was prepared, which was made of a silicon wafer
and had a size of 5x5 mm, a thickness of 100 um, and a dummy
circuit on the mirror side. Bumps were formed on the dummy
circuit. The chip was flip-chip bonded with an anisotropic
conductive adhesive on a dummy circuit substrate 10 (made of
glass—epoxy and electrolytic copper foil).

[0042]

The flip-chip_bonded dummy circuit substrate 10 was
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the chip, on the supporting sheet side of the sealing
resin sheet, and the pressing plate was pressed
S%QT?6§ the chip. Subsequently the pressing plate was
replaced by another 10 pressing plate that had a hol e
slightly larger than the chi B> and was sized to the
dummy circuit substrate 10, and the dummy <circuit
substrate 10 was pressed and adhered. The supporting

et was-renopved fromthe sealing resin |layer, and _
o PeeL T RGETREG voh 8 bie kel Bt ot h ThedAdip dtive £iln
160C for 60 mn to obtain_ 15 a flip-chip bonded
W3S RsRIshrdd Sermcbhauseat iaeviesin (o3 PHesluced in (1),
resi n-seal ed sem conductor device was subjected to
angbnheuexyosedt seThéng weseénnd adichif ereangelsaday tdie the top
continuity before and after resin sealing. The inside
swffadeeos edlceduody: 120 uiasshinspest €d o d BoAtse@Hd8ealing
ultrasonic flaw detector and by cross-section

__ redisenwalirofo Noe QIS Masdupd apaund; .t he 4 E?é(s)?g%ﬁtelgfate

chip and no excess ‘sealing resin was ed o
161 f seqi cl,or vice, anple 2 SF-1203
S e Fone il 1Y BErrSthont o Pnat PR with
Exanple 1, wi_r e- bonded resi n-seal ed _sem conduct or ‘
ERfereE Wkl tgﬁoak}esa?tew ?SS&GCFFQF‘:B? ahe egpal bal Besin
sem conductor device 5 (wre-bonded type) A chip was '
shsedpared TS aFaeisnmdeladie oas Ipcorsemfleoward the chip.

Subsequently the pressing plate was replaced by another
pressing plate that had a hole slightly larger than the chip
and was sized to the dummy circuit substrate 10, and the dummy
circuit substrate 10 was pressed and adhered. The supporting
sheet was removed from the sealing resin layer, and the sealing
resin layer was cured with heating at 160°C for 60 min to obtain

a flip-chip bonded resin-sealed semiconductor device.

[0043]

The resin-sealed semiconductor device was subjected to
continuity test. There were no differences in the continuity
before and after resin sealing. The inside of the sealed body
was inspected with a scanning' ultrasonic flaw detector and by
cross-section observation. No void was found around the legs
of the chip and no excess sealing resin was bled out of the
edges of the semiconductor device. |

Example 2
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and had a size of 5x5 nm a thickness of 100 pmand a
dumry circuit on the mrror side. The chip was
S§D%P ponded with an adhesive on a dunmmy circuit

su sgrate 10 (made of gl ass-epoxy 10 and electrolytic
copper foil) Further the terdfnals on the dumy '
circuit were connected to the termnals on the dummy
circuit substrate 10 by w re-bondi ng. The hei ght of

t he ondi.n i re was approximately 40 pin high from
the 3pUSHPRLIhE S nEORAPE FRsTh bokm aRcibat ix Brhmple
chi p-bonded dummy circuit substrate 10 was placed on
la Realith§PaBrechereetnateaded. Spw qumohecidwe devlime was
was peeled off fromthe sealing resin sheet produced
prafiyced. and the exposed sealing resin |ayer was
pl aced on the top surface 20 of dummy circuit

(Bubstroate-tlidn seft hat theiseakhnagdr €S8R LAYBNLCtWRS device
pl aced close to the tops of wires. A pressing plate

(Wihdd-bdred it19fd)y | arger than the size where the
external termnals for the wires were di sposed was

pl acgd,.,$0 Asst gg' vWé*& the chip, on the,.. .

suppor t1 ng s%%eé)r |éd%é]%‘f e s &4 Hﬁlqgeggnasﬁlﬁﬁ%né"?afer

an;h e%? and the pge sing plate was pressed toward the
gh%ﬁ. 2S§5€EqQén ﬁ; e grggéFﬁﬁeEﬁan Wes ¥Bphaded gymmy
.another pressing plate that has a hole slightly

ClrgMdér ORhele fHE K12 6 1 dgher Bhe heh ax tweranghipebohdakswith an
were connected to the bonding 5 wires and was sized to

adhre igenay xicduoeit csubsttasebdOratad ¢ Headdustyy CddSbdoxy
substrate 10 was pressed and adhered. The

and electrolytic copper foil). Further the terminals on the

dumny circuit were connected to the terminals on the dummy

clircuit substrate 10 by wire-bonding. The height of the

bonding wire was approximately 40 pm high from the tbp surface

of the chip.

[0044]

The chip-bonded dummy circuit substrate 10 was placed
on a heating table heated at 120°C. The protective film was
peeled off from the sealing resin sheet produced in (1), and
the exposed sealing resin layer was placed on the top surface
of dummy circuit substrate 10, so that the sealing resin layer
was placed ciose to the tops of wires. A pressing plate that
is slightly larger than the size where the external terminals

for the wires were disposed was placed, so as to align with

the chip, on the supporting sheet side of the sealing resin
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wHeand nghé hex corpobi téom AT FopParghhyer Exa

supporting sheet was renoved fromthe sealing resin
| ayer, and the sealing resin |ayer was cured with
sheathng at 160C for 60 min to obtain a wire-bonded
resin-seal ed sem conductor 10 device. [0045] The
resi n-seal ed sem conductor déVice was subjected to
continuity test. There were no differences in the
continuity before and after resin sealing. The inside
2L Lhe s&a%ed bodé 15 was i nspected with a scanning .
(T astRf cTFF iF b e oPLaha B§S Bressedeéersad the chip.
observation. No void was found around the |legs of the
S HIIPRE PO Ekeeseraraiingrledien wes bepdacetl dfy t heother
edges of the sem conductor device. (Conparative
PE@hiie lbtndhi2)t PasThehshaes pi gicelirie: @t RHEARBLES  ze
1 and 2 was repeated except that a sealing resin
I j -
Table 1 was used. There were no problens igptﬁgé blnding
wiGH LRl Y s S:kiuie@ tloaﬁﬂgecﬁ}mwtci%fcuqltr sﬁggtraFﬁel Oduw the

incorporated in the interlayer area between
<L U -12 bstrate 10 and the seal in
e Rt e i) PR AR et iRt as The
i.n anpl e, 1 S repeated except that a sealing resin
SR FB 1o TP REB T ERD VG LeodIaEP 6L Tagipile S sy nnd

Tabl e 1 was used. There were no problens in the

Ehepseeddingy resdn dpwverenasnedredvelivedhasbind ahel 6895 for

of the
60 min to obtain a wire-bonded resin-sealed semiconductor

device.
[0045]

The resin-sealed semiconductor device was subjected to
continuity test. There were no differences in the continuity
before and after resin sealing. The inside of the sealed body
was inspected.With.a scanning ultrasonic flaw detector and by
cross-section observation. No void was found around the legs
of the chip and no excess sealing resin was bled out of the
edges of the semiconductor device.

(Comparative Examples 1 and 2)

The same procedure as in Examples 1 and 2 was repeated

‘except that a sealing' resin having the composition for

Comparative Example 1 in Table 1 was used. There were no
problems in the continuity, but a large amount of air was

_incorporated.in the interlayer area between the dummy circuit
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chi p. (Conparative Exanple 4) The sanme procedure as in
Exanpl e 2 was repeated except 10 that a sealing resin
SEQ%%Sg the conposition for Conparative Exanple 3 in
abTe™1 was used. There was no continuity after resin
sealing. Further, air remainéd involved around the
legs of the chip. [0046] 15 [Table 1] Exanples 1, 2
Conparative Conparative Exanples 1, 2 Exanples 3, 4

A), Bi nde 10.3 conponent O 26.8 (B) Thernosetting
S‘;%%"e%%% b an 00"F3592 L towpbhent- () Silane 0.6 0.6

0.6 coupling agent (c2) 0.2 0.2 0.2 Polyisocyanate
(QQQEﬁ¥%¢¥Rﬁhﬂ¥EmR¥%)3H.8x103 5.0x102 2.6x103 Melt

viscosity 140 80 220 (Pas) Tinme required for the

nel t BHescegiet procedure as in Example 1 was repeated except
that a sealing resin having the composition for Comparative
Example 3 in Table 1 was used. There were no problems in the
continuity, but air remained involved around the legs of the
chip.
(Comparative Example 4)

The same procedure as in Example 2 was repeated except

that a sealing resin having the composition for Comparative
Example 3 in Table 1 was used. There was no continuity after

resin sealing. Further, air remained involved around the legs

of the chip.

[004¢6]
[Table 1]
Examples 1, 2 Comparative Comparative
Examples 1, 2 Examples 3, 4
(&) Binder
component 10.9 0 26.8
{B} Thermosetting
adhesive 89.1 100 73.2
component
{Cl) Silane
coupling agent -8 0.8 0.6
{CZ)
Polyisocyanate 0.2 0.2 0.2
Elastic modulus
1.8x10° 5.0x10? 2.6x10°
(Pa)
Melt viscosity
(Pa-s) 140 80 220
Time required for
the melt viscosity :
to reach its 23 13 BO
minimum value
(sec)
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to reach its 23 13 80 m ninmum value (sec) SF-1203 39
I ndustrial Applicability [0047] The present invention
Sprgyg des a sem conductor sealing 5 resin sheet with
whi'ch no void was fornmed in sealing a flip-chip
bonded device and wires are A8t defornmed or broken in
sealing a wre-bonded device, and a nethod for

manuf acturing sem conductor devices using the resin
sheet. The present invention can contribute to
|nprOV|ng quality and productivity 10 of

m conduct or_devi ces. SF-1203 40 CLAIMS Wat is

% W5 hetPt SAPRligakEhi BBnduct or seal i ng resin sheet
conposed of a supporting sheet and a sealing resin
[P@Y&l releasably 5 lami nated on the supporting sheet,
wherein the sealing resin |ayer has a thernosetting
pr opeltey pretl@tseakveAgibashPov NS Pekai®onductor sealing
thernosetting has an elastic nodulus of 1.0x103 to

rds O bBecPas AN 108l {o Vo3 8054 4 ¥oohe 420Cs00h 1 100, &9 go hi
Pa-s, and 10 the tine required ?or the ﬁS? * gécosl 9 *P
béﬁ%k&?@%@1c%sand wires are not deformed or broken in sealing
a wire-bonded device, and a method for manufacturing
semiconductor devices using the resin sheet. The present

inventioncancmntributetojﬂ@rovingqualityand;moductivity

of semiconductor devices.
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m ni mum value is 60 sec or | ess when the sealing resin
| ayer before thernposetting is kept at a constant

skenpgLature of 120C 2. The sem conductor sealing
resin"sheet according to Claim 15 1, used for sealing
a flip-chip bonded device or 48 wire-bonded device. 3.
A nmet hod for manufacturing sem conductor devices
conprising a step in which a circuit substrate with a
sem conductor chip nmounted_ thereon is prepared; the
circuit 20 substrate is hekfé¥S the surface of the
sealing resin layer in the sem conductor sealing

Whalki ke sherime@cdfding to Caim 1 is enbedded in
concavo-convex parts and gaps on the

1 sen dondent opnchicfromo usd €1 syl Faegnof shder Cicbabbked of a
substrate and the surface of the sealing resin |ayer

sigpdrolght didet SEnk203 4deatORbacto it h AR SULERLE sap1y

of the circuit substrate and then the sealing resin

1deeled$ el é%ngglt@gl? 3?1“‘;@@1 g&%g&{lguct or device

manuf act uri ng et hod acco ng aim 3, wherein

anuf ac d ac: to Gl s, uherei
SUbSTTR SR S o ehils Yan8d ForRESROPRLALNS Property,

W re-haonded form
the sealing resin layer before thermosetting has an elastic

modulus of 1.0x10° to 1.0x10" Pa and a melt viscosity at 120°C.
of 100 to 200 Pa-s, and

the time required for the melt viscosity to reach its
minimum value is 60 sec or less when the sealing resin layer
before thermosetting is kept at a constant temperature of
120°C
2. ThesemiconductorsealingresinsheetaccordingtoCEaim
1, used for sealing a flip—chib bonded device or a wire-bonded

device.

3. A method for manufacturing semiconductor devices

comprising a step in which a circuit substrate with a
semiconductor chip mounted thereon is prepared; the ciréuit
substrate is heéted; the surface of the sealing resin layer
in the semiconductor sealing resin sheet according to Claim
1 is embedded in concavo-convex parts and gaps on the
semiconductor-chip-mounted surface of the circuit substrate

and the surface of the sealing resin layer is brought into
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contact with the surface of the circuit substrate and then the
sealing resin layer is thermally cured.

4, The semiconductor device manufacturing method according
te Claim 3, wherein the semiconductor chip is mounted on the
circuit substrate ina flip-chip bonded formor in a wire-bonded

-form.




